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Abstract: Background: The deterioration of cognitive and psychophysical ability associated with
aging has an effect on road safety, especially in the driving of vehicles. The current study’s main
objective is to evaluate the psychophysical aptitudes in drivers over 65 years of age in a sample of
drivers in Spain. Methods: The sample was formed of a total of 1663 drivers who attended a Driver
Recognition Center. The evaluation of their psychophysical aptitudes was carried out following the
Medical-Psychological Exploration Protocol for Driver Recognition Centers, edited by the Ministry
of Health and the General Directorate of Traffic. Results: The results show increased restrictions
in the evaluation of driving ability with age, which are especially significant after 75 years of age.
Regarding sex, 70.1% of women have an approved evaluation, compared to men aged between 65-69,
although from 69 onwards, the percentage of approved women decreases significantly. The loss of
visual capabilities and poor performance in psycho-technical tests are the main causes associated
with an evaluation with restrictions, with the number of restrictive conditions increasing with age.
Conclusions: There is an increase in the number of cases with age-related restrictions, especially
in the case of women and ophthalmologic-related problems, although the majority of drivers over
65 years old continue driving, thus continuing with a practice that has been related to the well-being
and quality of life of older adults.
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1. Introduction

Aging is associated with the natural decline of neurophysiological and psychological
resources [1,2], which favors an increase in the number and severity of many cognitive,
motor and sensory limitations and alterations, affecting the decision-making process in
ambiguous, complex and changing situations [3,4]. These situations are present in driving,
thus there is an increase in the risk of accidents in older drivers [5-7]. These changes,
not always pathological, can affect various domains, some of which are closely related to
daily activities, including driving [8,9]. As a consequence, the quality of many of the skills
should be measured with reliable instruments for vulnerable people [10,11]. These skills
are also necessary as safe driving performance decreases [12-18], which is reflected in crash
rates and their severity. The involvement of older people in fatal accidents is estimated to
increase by 155% by 2030, accounting for 54% of the total projected increase in the number
of total fatal accidents [19].

Driving is a highly complex cognitive-motor task, requiring continuous information in-
tegration from multiple sensory modalities, cognitive processes and motor actions [20-22].
For this reason, different countries have proposed different modalities, criteria and instru-
ments for access to driving licenses and permits [23-26]. In Spain, this is in the Driver
Recognition Centers authorized by the General Directorate of Traffic (DGT), where it is
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possible to renew a driving license and to obtain certificates of the physical, mental and
coordination aptitude necessary to obtain or renew a driving license and authorizations
for any type of vehicle [27]. In these centers, psychological, visual, auditory and general
medical tests are carried out. If necessary, specific tests can also be carried out, following a
recently updated protocol [28].

In Spain, current regulations establish that driver’s license renewal for people under
65 years of age is performed every 10 years in the case of driving licenses for cars, motor-
cycles and mopeds and every 5 years in the case of licenses for heavier vehicles (trucks,
buses). In the case of people over 65 years of age, the validity periods are reduced to 5
and 3 years, respectively. However, in each of the examinations to obtain or extend the
validity of these licenses, as a result of the evaluation, a shorter validity than normal may
be imposed, up to one year or less, due to psychophysical causes defined in Annex IV of
the Royal Decree 818/2009 [29].

In order to analyze the road risk posed by the group of drivers over 65 years of age,
data from the DGT'’s statistical yearbook [30] show that the group of 75 years of age and
above is the one with the highest number of drivers involved with accident victims. This
is mainly when driving cars on urban and interurban roads, with a total of 3114 drivers
involved, compared to 2450 drivers between 69 and 74 years of age and 3114 drivers
between 65 and 69 years of age. This same trend by age is also maintained in relation to the
number of drivers killed in the case of passenger cars without trailers on these two types of
roads, with the 75 and over age group being the most represented on interurban roads, with
47 victims more than other age groups, while on urban roads, it is the most prominent with
8 fatalities together with the 35 to 39 age group. On the other hand, vulnerability associated
with age must be qualified. So, it is to be expected that older people are more vulnerable to
the consequences of a traffic accident, thus increasing the probability of death compared to
younger drivers. In this sense, when addressing the issue of drivers over 65 years of age,
not only should whether they pose a greater risk to traffic in general be taken into account
but also the risk they pose to themselves given the fragility in health associated with age.

This situation would seem to make it advisable to establish very drastic limitations
on the freedom to drive for those who make up this group, which is growing in number
at a very fast pace. However, strategies that advocate for necessary healthy aging, often
closely linked to the use of vehicles, especially in rural environments, call for caution in
the adoption of this type of aversive measure of a legal nature, and therefore, of universal
scope [31-33]. It should be remembered that the right to free mobility, adapted to the needs
of individuals (inclusive), is a universal right, which could go back as far as Article 13 of
the Universal Declaration of Human Rights [34] or the European Community Directive
2004/38 [35].

In Spain, it is the centers who determine whether permits do not have any type of
restriction or whether there are adaptations, restrictions or limitations on people, vehicles
or the conditions of circulation. Although the literature has abundant cross-sectional
studies on large samples of drivers evaluated in these centers, showing a higher number
of incidences in people over 65 years of age than in minors [36-38], there are not as
many longitudinal studies that tackle the deterioration of psychophysical aptitudes in
older drivers [39].

The sex of drivers is also related to different factors associated with driving. The
authors of [40] point out that older women usually take more measures when limiting
their driving, such as driving at night or on motorways, than men do. The authors
of [41] also highlight differences between men and women in self-regulation when driving,.
Similarly, [42] suggest that, voluntarily, women usually renounce driving to a greater
extent than men do for health reasons. These authors find differences according to sex
in relation to the type of illness associated with a restrictive driving measure. While
musculoskeletal, respiratory, ophthalmological, psychological and metabolic illnesses are
predominant in women, cardiovascular illnesses and cancer are most prominent among
men. The authors of [43] find that women, despite have greater visual ability than men,
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restrict their driving more. In particular, for women, low-contrast acuteness in glares is the
variable that most highly predicts their self-limitation when driving, while for men it is the
sensibility of contrast.

In the case of Spanish regulation, as is explicit in the Royal Decree 818/2009, psy-
chophysical aptitude tests aim to evaluate the ability of an individual to drive a vehicle.
These tests evaluate factors related to visual and auditory abilities; the locomotor system;
cardiovascular, kidney, nervous and muscular systems; the presence of metabolic or en-
docrine illnesses; and the presence of psychological disorders, among others, that can
impair one’s ability to drive.

The current study’s main objective is to evaluate psychophysical aptitudes, such as
motor, psychological and sensory abilities, and the illnesses and treatments that lead to
“approved”, “approved with restrictions” or “not fit” evaluations in drivers over 65 years
old that come to a Driver Recognition Center to renew their driver’s license. As a main
hypothesis of the study, it is predicted that the number of drivers that continue driving
after an evaluation of their psychophysical aptitudes will be high if the number of drivers
with an “approved” or “approved with restrictions” evaluation is taken into account.

Besides the current hypothesis, the following specific hypotheses have been developed:

Hypothesis 1. There will be a significant reduction with age in the number of drivers with an
approved evaluation, thus increasing the number of drivers with an “approved with restrictions”
evaluation. Furthermore, it is expected that these differences will be greater in the group of drivers
aged 75 or over, in comparison to other age groups.

Hypothesis 2. It is expected that statistically significant sex differences in the number of drivers
according to the type of evaluation will be seen. In this sense, it is predicted that there will be a
greater number of women with an approved evaluation compared to men. Although, taking into
account age groups, the reduction in the number of approved drivers is greater in the case of women
compared to men.

Hypothesis 3. There will be problems associated with a decline in visual ability while driving and
not passing psychophysical tests in the most frequent factors when obtaining an approved with
restrictions, interrupted or unfit evaluation.

Hypothesis 4. It is expected that the number of conditions leading to an interrupted or unfit
evaluation will increase with age.

2. Methods
2.1. Sample

Information was collected from 1663 drivers over the age of 65 who went to a Driver
Recognition Center (CRC V-0001) to be evaluated to extend their driving license. Of these,
1288 (77.4%) were men and 375 (22.6%) were women. Table 1 shows the distribution by age
group and sex of the drivers who made up the total sample.

Table 1. Distribution of drivers by age group and sex.

Age Group Total Drivers N (%) Men N (%) Women N (%)
65-69 years 597 (35.9%) 386 (64.7%) 211 (35.3%)
70-74 years 627 (37.7%) 510 (81.3%) 117 (18.7%)
75-79 years 439 (26.4%) 392 (89.3%) 47 (10.7%)
Total 1663 (100%) 1288 (77.4%) 375 (22.6%)

Note: N (%) = Number and percentage of drivers participating in the survey.
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2.2. Procedure

In accordance with the EU Directive and the General Regulations for Drivers, the
cut-off point for driving license validity periods is 65 years of age. Likewise, in the General
Directorate of Traffic’s Statistical Yearbook, there are three groups of older drivers (65-69;
70-74; >75), which is the reason for dividing the study sample into these three age groups.

The information was collected by the investigators and compiled in a database (Excel)
in which the most significant variables from the Clinical History (Medical-Psychological
Examination Protocol for Driver Examination Centers edited by the Ministry of Health and
the GDT) were included. The variables extracted from the clinical history were age, sex
(men/women), result (approved/approved with restriction/interrupted /unfit), restrictive
diseases (ANNEX IV of the RGC, referring to diseases and deficiencies that would be cause
for refusal or adaptations, driving restrictions and other limitations in obtaining or extend-
ing a driving license or permit) and, finally, restrictive conditions. In all cases, participants
were notified of the purpose of the study and informed consent was sought. This study was
approved by the Research Ethics Committee of the University Research Institute on Traffic
and Road Safety at the University of Valencia with the reference number E0004121121.

All this information was extracted through the GICeWIN management program,
which collects the variables included and coded in the Clinical History. Thus, the diseases
are coded according to the application developed by the DGT and the codes of the restrictive
conditions according to Section B of ANNEX I, Community driving license, of the General
Rules of Driving (RD818/09). In said rules, two categories are established: restrictive
disease, which refers to a disease that implies some kind of restriction (Annex IV of the
GCR), and restriction, measures that imply limitation, restriction or adaptation of driving
(codes in Annex I of the GCR).

The evaluation of drivers at the Driver Recognition Center can result in four possible
outcomes of psychophysical evaluation. Approved: there is no evidence of diseases or
deficiencies that may be cause for denial or adaptations, circulation restrictions or other
limitations in the extension of a driving license. Approved with restriction: there is evidence
of diseases or deficiencies that may be cause for adaptations, driving restrictions and other
limitations in the extension of the driving license. The need to drive with glasses or
contact lenses is not considered a restrictive condition. Interrupted: there is evidence of
diseases or deficiencies that may be cause for denial or adaptations, traffic restrictions and
other limitations in the extension of a driving license. It is necessary to provide a report,
repeat deferred tests and /or comply with a prescribed period of time in certain medical,
therapeutic or surgical conditions. Unfit: there is evidence of diseases or deficiencies that
are cause for refusal or extension of a driving license.

2.3. Analysis

Frequency counts and calculation of percentages were performed. Chi-square tests [44]
were used to determine the existence of statistically significant differences according to
the type of condition, sex and age group with a significance level of p < 0.05. All this was
carried out using the SPSS 25 statistical package.

3. Results
3.1. Number and Percentage of Drivers by Condition of the Evaluation, Regarding Age Group
and Gender

As can be seen in Table 2, 47.5% of the drivers obtained a rating of approved, while
49.8% received an evaluation of approved with restrictions. According to sex, there is
a higher percentage of women (61.9%) who were approved compared to men, while in
the approved with restrictions category, there is a higher presence of men (53.7%). The
percentages in the categories of interrupted and unfit do not exceed 2% in both men
and women. These differences turned out to be statistically significant (x> = 39.596, 3df,
p <0.001, ® =0.154).
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Table 2. Total number and percentage of drivers over 65 years of age by sex according to the

examination result.

Results Recognition Total N° (%) Men N° (%)  Women N2 (%)  65-69 N° (%)  70-74 N° (%) 75 < N° (%)
Approved 788 (47.5) 557 (43.2) 231 (61.9) 429 (71.8) 301 (48.0) 58 (13.2)
Approved with restriction 830 (49.8) 692 (53.7) 138 (36.5) 164 (27.5) 310 (49.4) 356 (81.1)
Interrupted 27 (1.6) 23 (1.8) 4(1.1) 3(0.5) 10 (1.5) 14 (3.1)
Unfit 18 (1.1) 16 (1.3) 2(0.5) 1(0.2) 6 (1.1) 11 (2.6)
Total 1663 (100) 1288 (100) 375 (100) 597 (100) 627 (100) 439 (100)

When analyzing the percentage of cases by age group according to the result of the
examination (see Table 2), we observed a decrease in the number of approved cases with
age, from 72% in the group between 65 and 69 years of age to 13.2% in the group over
75 years of age. On the other hand, there was an increase in the number of approved drivers
with restrictions with age and in the number of drivers with an evaluation of interrupted
and unfit, which reached 5.7% in the group over 75 years of age. These differences were
found to be statistically significant (x2 = 353.676, 6df, p =0.001, ® = 0.461).

According to sex and age group, there were statistically significant differences (x? = 96.640,
2df, p < 0.001, @ = 0.241) among drivers. As shown in Table 1, there is a higher percentage
of men in all age groups, with these differences being greater as age increases.

Table 3 shows the percentages by condition, sex and age group. When these results are
analyzed, it can be seen in the approved condition that, in the case of men, 47.9% belong to
the group between 65 and 69 years of age, which decreased to 8.8% in the case of the group
over 75 years of age. It is observed that the greatest reduction occurs after 74 years of age.
In relation to able-bodied drivers with restrictions, there was an increase of 28.9 percentage
points with age, with these percentages being higher in the case of men with an evaluation
of interrupted and unfit, reaching approximately 69 percentage points in the latter case.
These differences turned out to be statistically significant (x> = 267.011, 6df, p = 0.001,
® =0.455).

Table 3. Number and percentage of drivers by condition, age group and sex.

65-69 70-74 75-79 Total
Results Recognition TD MD WD TD MD WD TD MD WD

Abbroved 429 267 162 301 241 60 58 49 9 788
pprove 544%  47.9%  701%  382%  433%  260%  74%  88%  39%  100%
Abbroved with restriction 164 118 46 310 256 54 356 318 38 830
pproved with restrctio 198%  17.1%  333%  37.3%  37.0%  391%  429%  46.0%  27.5%  100%
Interrunted 3 1 2 10 8 2 14 14 0 27
nterrupte 11.1%  43%  50.0%  37.0%  348%  50.0%  51.9%  609%  0.0%  100%
Unit 1 0 1 6 5 1 11 11 0 17
! 59%  00%  500%  294%  313%  500%  647%  688%  0.0%  100%
Total 597 386 211 627 510 117 439 392 47 1663
ol 359%  30.0%  563%  37.7%  39.6%  312%  264%  304%  125%  100%

Note: TD (Total Drivers), MD (Men Drivers), WD (Women Drivers).

In the case of women, for an evaluation of approved, there is a decrease of approx-
imately 66 percentage points with age, being much smaller in relation to an evaluation
of approved with restrictions. These differences were found to be statistically significant
(x* = 65.752, 6df, p < 0.001, @ = 0.419).

This trend is maintained when analyzing the total data, with a decrease in the number
of approved drivers due to age and an increase in the percentages in the categories of
approved with restrictions (approximately 22%), interrupted (approximately 40%) and
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unfit (approximately 59%) as age increases. These differences were found to be statistically
significant (x? = 354.565, 6df, p < 0.001, ® = 0.462).

3.2. Compensatory Measures for Driving: Optical Correction Measures

When examining the existence of statistical differences between approved and ap-
proved with restrictions in relation to the use of optical correction measures (see Table 4),
there are no statistically significant differences between both groups (x> = 0.391, 1df,
p =0.532, ® = 0.016), with approximately 70% of drivers requiring these measures in both
groups. With respect to sex, there were statistically significant differences between men
and women (x2 = 11.720, 1df, p =0.001, ® = —0.085), with 71.4% of men requiring this type
of correction compared to 62.1% of women. In regard to the age group, these differences
were also statistically significant (x? =9.863, 2df, p =0.007, & = 0.075), with 64.6% of drivers
between 65 and 69 years of age requiring optical corrections compared to 71.5% of drivers
between 70 and 74 years of age and 72.7% of drivers over 75 years of age.

Table 4. Number and percentage of drivers requiring optical correction.

) 65-69 70-74 75<
Evaluation Total
TD MD WD TD MD WD TD MD WD
N 143 87 56 90 75 15 15 10 5 248
© 333 325 346 299 311 250 373 208 556 315
Abproved Yes 287 181 146 211 166 45 4 38 4 540
PP 667 675 654 701 689 750 627 792 444 685
Toral 430 268 202 301 241 60 57 48 9 788
100 100 100 100 100 100 100 100 100 100
N 67 40 27 84 61 23 98 84 14 249
© 411 342 587 271 238 426 275 263 368 300
. o 9% 77 19 195 31 259 235 24 581
Approved with restriction  Yes 589 658 413 29729 a0 sy4a w5 737 632 700
163 117 46 310 256 54 357 319 38 830
Total

100 100 100 100 100 100 100 100 100 100

Note: TD (Total Drivers), MD (Men Drivers), WD (Women Drivers).

In relation to sex in the approved group (see Table 4), the percentages of drivers
requiring optical correction are very similar to those in the group aged 65 to 69 years, the
differences being greater in the case of women (75%) compared to men (68.9%). However,
this trend is reversed in the group aged 75 to 79 years, with a greater presence of men
(79.2%) than women (44.4%). In the group of approved with restrictions, it is men in all
age groups who require optical corrections to a greater extent than women, with these
differences being greater in the 65 to 69 age group.

3.3. Psychophysical Fitness

When analyzing the causes that led to an evaluation of approved with restrictions,
it can be observed that in 74.8% of the cases, there was only one cause as a restriction.
Among these causes, the most frequent were surgical aphakia (n = 309, 27.8%), progressive
deterioration of visual capacity (n =206, 18.5%), visual-motor coordination (n = 114, 10.3%)
and visual acuity (n = 108, 9.7%). Visual ability problems as a cause of restriction accounted
for 51.3% of the causes (n = 570), if the number of cases in the first five diseases listed in
Table 5 is taken into account.
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Table 5. Diseases (coding by the DGT application and conditions of aptitude of Annex IV of the RGC)
presented by drivers over 65 years of age.

Diseases RC1 RC2 RC3 RC4 Total (%)
Monocular vision 44 44 (3.9%)
Surgical aphakia 302 7 309 (27.8%)
Contrast sensitivity in mesopic vision 1 7 2 10 (<1.0%)
Diplopia 1 1 (<1.0%)
Progressive deterioration of visual ability 182 22 2 206 (18.5%)
Auditory acuity 63 44 1 45 (9.7%)
Partial functional limitation of left leg 1 1 (<1.0%)
Limited cervical mobility 1 1 (<1.0%)
Partial functional limitation of the right leg 1 1 2 (<1.0%)
Total functional limitation of the right leg 2 2 (<1.0%)
Total functional limitation of the left leg 2 2 (<1.0%)
Valvular prosthesis 8 1 9 (<1.0%)
Rhythm disorders 3 3 (<1.0%)
Heart failure 2 2 (<1.0%)
Revascularization surgery < 2 years 7 1 8 (<1.0%)
Revascularization surgery > 2 years 30 12 2 44 (3.9%)
Surgical aneurysm correction 4 3 7 (<1.0%)
Pacemaker 4 4 (<1.0%)
Implantable cardioverter defibrillator 1 1 (<1.0%)
Myocardial infarction 12 5 17 (1.5%)
Chemotherapy treatment 1 1 (<1.0%)
Renal transplantation 5 5 (<1.0%)
Dialysis 1 1 2 (<1.0%)
SAHS 20 12 2 34 (3.1%)
Diabetes 24 48 14 1 87 (7.8%)
Seizures 1 1 (<1.0%)
Transient ischemic attack < 3 years 7 2 9 (<1.0%)
Transient ischemic attack > 3 years 1 1 (<1.0%)
Mood disorder 2 2 (<1.0%)
Movement estimation 37 23 4 1 28 (5.8%)
Visuomotor coordination 58 43 9 4 56 (10.3%)
Other causes 6 3 9 (0.8%)
Total 830 238 37 6 1111

(74.8%) (21.4%) (3.3%) (0.5%) (100%)

Note: RC (Restrictive Condition); 1-4 (number of conditions restricting driving).

Failure to pass the psycho-technical tests, which include estimations of movement and
visual-motor coordination, accounted for 16.1%. Impaired hearing ability (hearing acuity)
was a condition in 9.7%. A similar percentage (8.6%) corresponded to cardiovascular
disorders. SAHS (sleep apnea-hypopnea syndrome) alone accounted for 3.1% of the
restrictive causes. Finally, diabetes was considered to be an influential cause in 7.8%,
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although it was present in a much higher percentage but it was not considered to have an
influence in all cases.

In the case of drivers with restrictions, 83.3% of drivers were prescribed one restriction,
13.8% two restrictions and 2.9% three or more. The restrictions in force accounted for 77.4%,
16.3% for vehicle adaptations and 6.3% for driving restrictions. Of the periods of validity,
3 years accounted for 46.6% of all the periods of validity imposed. All these data can be
consulted in Table 6.

Table 6. List of restrictions imposed on drivers over 65 years of age.

Restrictions R1 R2 R3 R4 Total

1-year validity period 114 2 116 (11.7%)

2-year term 292 3 1 296 (29.7%)

3-year period of validity 353 7 360 (36.1%)

Adaptation of rear-view mirrors 69 83 152 (15.2%)
Daytime driving limitation 6 5 11 (1.1%)
Limitation of driving radius 3 4 7 (0.7%)
Speed limitation 33 7 4 44 (4.4%)
Automatic gear ratio selection 2 3 5 (0.5%)
Left-foot-operated brake pedal 2 2 (0.2%)
Hand-operated brake 1 1 2 (0.2%)
Hand-operated accelerator 1 1 (0.1%)
Accelerator pedal operated by the left foot 1 1(0.1%)

Total 830 (83.2%) 138 (13.8%) 20 (2.0%) 9 (1.0%) 997 (100%)

When analyzing the most frequent restrictions, such as those associated with the
period of validity, the percentages of drivers are very similar in the three age groups,
ranging from 76% in the group over 75 years of age to 78.9% in the group aged 70-74.
However, a higher percentage of the 3-year validity period is observed in the 65-69 age
group (71.8%) compared to 29.3% in the group over 75 years of age. The inverse trend is
observed when the period is for one year, with 4.7% in the 65-69 age group and 23% in the
older age group.

When analyzing the psychophysical conditions that gave rise to an evaluation of unfit
or interrupted (see Table 7), it can be seen that among the most frequent causes are a lack
of visuomotor coordination that makes driving impossible (22.1%) and binocular visual
acuity below 0.5 (16.2%). Among the different psychophysical conditions, those affecting
visual capacity (30.4%) and those resulting from poor performance of psycho-technical tests
(34.8%) are the main causes of refusal. Then, there are approximate CNS disorders (16%),
where cerebrovascular accidents are included. A somewhat lower percentage is presented
by mental disorders (10.4%), where cognitive impairments and mood alterations are the
most representative mental state conditions. If the age variable is taken into account, it can
be seen that the number of drivers with some restrictive conditions increases.

When analyzing the number of conditions leading to an evaluation of approved
with restrictions in the group of drivers, it can be seen that this increase with age, going
from 90.2% in the 6569 age group in the case of a single condition to 63.8% in the older
group, increases by approximately 21 percentage points according to age in the case of two
conditions leading to an evaluation with restrictions. The rest of the results can be found
in Table 8.
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Table 7. Psychophysical conditions leading to an unfit or interrupted result by age.

Psychophysical Conditions 65-69 Years  70-74 Years 75< Total
Progressive disease 1 1 (1.4%)
Binocular visual acuity less than 0.5 1 3 7 11 (16.2%)
Progressive disease when it prevents reaching vision levels 3 3 3 9 (13.2%)
Disease of the central nervous system that prevents driving 1 1 3 5 (7.4%)
Transient ischemic accident that prevents driving 1 2 3 (4,4%)
Balance disturbance 1 1 (1.4%)
Recurrent ischemic stroke 1 1 (1.4%)
Dementia and other cognitive disorders 2 3 5 (7.4%)
Mood disorder 1 1 2 (2.9%)
Movement estimation unfit for driving 5 4 9 (13.4%)
Visuomotor coordination unfit for driving 6 9 15 (22.1%)
Other unspecified causes unfit 2 4 6 (8.8%)
Total 5 (7.4%) 26 (38.2%) 37 (54.4%) 68 (100%)

Number of conditions leading to an evaluation of approved with restrictions.

Table 8. Number and percentage of drivers by age group according to number of conditions.

Ne Conditions 65-69 Years 70-74 Years 75 < Years
1 Condition 163 (90.2%) 310 (74.3%) 357 (63.8%)
2 Conditions 16 (9.2%) 80 (19.2%) 129 (30.9%)
3-4 Conditions 1 (0.6%) 27 (6.5%) 22 (5.3%)
Total 180 (100%) 417 (100%) 508 (100%)

4. Discussion

The increase in the population over 65 years of age is evident if we take into account
the inversion of the population pyramid in Spain and Europe, mainly increasing, according
to the European Union, to form 30% of the population by 2050. Undoubtedly, this will
also mean an increase in the number of elderly people as drivers, passengers, cyclists or
pedestrians occupying public roads to move from one place to another, being, therefore,
subjects directly or indirectly involved in driving. This mobility is a quality of well-
being, social integration and independence, all indicators related to healthy aging, and is
associated with a greater well-being and a better quality of life [45].

In relation to the drivers who were evaluated at the driver evaluation center, the
results show that practically the majority of drivers over 65 years of age (97.3%) obtain an
evaluation that allows them to continue driving with or without restrictions. The pass rate
is 50% of the drivers tested, which confirms the hypothesis at the beginning of this study.
These results are consistent with those of other similar studies [46].

Age is another determining variable in relation to the evaluation obtained by drivers,
with the number of cases with restrictions increasing as age increases, being especially
relevant after 75 years of age, thus fulfilling the first of the study’s hypotheses. This is
related to the decrease of approximately 60 percentage points in the number of approved
drivers between the 65 to 69 age group and the 75 and over age group and a significant
increase in the percentage of cases with an evaluation of interrupted or unfit. However, the
percentage with an evaluation of interrupted or unfit does not exceed 6% in the older age
group. This decrease is evident in both men and women. This decline in the performance of
driving as well as the cognitive abilities associated with the increase in age has been pointed
out in different studies [21,47,48]; although, the big differences between individuals that can
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be seen in this case must be taken into consideration [20,49]. In this regard, the evaluation
of psychophysical abilities in drivers becomes more relevant than chronological age, and
these evaluations are more precise at the time of predicting driving performance [20,50].

In this sense, there is a higher percentage of women than men with an approved
evaluation. This trend is reversed when the assessment is passed with restrictions, thus
fulfilling the second hypothesis of the study. This may be the result of a sex gap with respect
to driving that has been dragging on for years and/or that women stop driving earlier
than men, motivated either by factors associated with a lower perception of safety as age
increases or due to a certain attitudinal component associated with sex roles. Furthermore,
a change in the trends regarding the number of men and women with an approved or
approved with restrictions evaluation according to age group is observed. In this sense, an
important decrease is observed in the number of women with an approved evaluation from
the age of 69. In the case of the men, this decrease happens from the age of 74 onwards,
confirming the second hypothesis of the study. This decrease in the number of approved
individuals, most prominent in the case of women, may be due to a poorer health-related
quality of life or women who, despite having a longer life expectancy, have a shorter healthy
life expectancy, as evaluated by chronic morbidity and self-perception of health, compared
to men [51]. Other factors to bear in mind make references to the practice of driving, which
is more frequent in older men than women, with women reducing their amount of driving
compared to men independent of the number of kilometers covered prior, their physical
health and their cognitive state [52] or for health reasons [42].

The results also indicate an increase in the use of optical corrections with age. It is prob-
lems related to visual capacity—mainly surgical aphakia and impaired visual capacity—in
relation to psychophysical fitness that are the main cause leading to an evaluation of
approved with restrictions, followed by psycho-technical tests—mainly visuomotor coordi-
nation, thus fulfilling the third hypothesis of the study. These differences were also found
with respect to sex, with men requiring a greater use of optical corrections than women. It
should be noted that the use of this type of correction was around 70% in both the group
of drivers who were approved and in the group with an evaluation of approved with
restrictions. The authors of [53] explain how the factors related to visual ability are those
that are mostly related to traffic accidents in older drivers, highlighting visual contrast
sensibility, a factor also highlighted by [54]. Specifically, the mesopic vision evaluation tests
are the ones that diminish with age, compared to photopic vision tests that are the most
suitable for older drivers [55,56].

The number of conditions leading to restrictions increases with age. This confirms the
fourth hypothesis of the study, and these are an indicator of poorer performance in driving
tasks as noted by [49] when comparing drivers with and without restrictions. In particular,
drivers with restrictions are those who show a greater decline in cognitive tasks associated
with driving four years after being evaluated for the first time compared to drivers without
restrictions [57]. Furthermore, it must be taken into consideration that drivers with the
most restrictions are those who have less practice [58,59], which has an impact on driving.

Given the results, it could be asked whether age is a risk factor for driving or, on
the contrary, whether the driver’s state of health should be taken into account as a risk
factor, which can indeed condition the ability to drive. In the case of older people, certain
circumstances occur more frequently than in other age groups. For example, cataracts in
older drivers are an age-related pathology. However, even so, the disease is not a risk
factor. It would be if the functional deficit it causes or accompanies generated a level of
disability that interferes with driving tasks. Thus, in the same example, in the case of
cataracts, what is evaluated would be the alteration of the eye’s own functions, such as
visual acuity, mesopic vision and contrast sensitivity, because in the case of suffering from
lens opacification, these would be the functions that can be altered and interfere with the
ability to drive. This factor, the driver’s psychophysical capabilities, is one of the main
causes of accident prevention, as stated in Haddon’s model [60].
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On the other hand, data from the DGT’s statistical yearbook [30] indicate the incidence
of deaths and injuries in people over 65 years of age, with an increase from the age of
75 onwards. These figures may be influenced by other factors, apart from age, such as the
greater fragility and vulnerability of the elderly, the type of roads they drive on, the age of
the car or the kilometers traveled, because in the latter case, the lack of practice, as driving
becomes less frequent with age, may be influencing accident rates in this population group.

From a practical point of view, rather than focusing on the age of drivers, it would be
advisable to raise awareness and educate older drivers about the functional deficits they
suffer. In this sense, communication campaigns are important to inform and educate users
about these aspects [61,62]. These have proven to be effective in promoting the recognition
of their own abilities, helping to identify possible deficits presented by users and training
or educating them about compensation and adaptation measures that allow them to drive
as safely as possible [63,64]. The authors of [57] highlight the importance of formative
measures directed at the stimulation of the cognitive functions related to driving, mainly in
drivers whose restrictions are associated with said functions.

It is also important to develop specific evaluation protocols for drivers over 65 years
of age. The existing ones should be expanded, taking into account decision making and
information processing in those road situations in which more resources of this type are
required and those which are associated with a higher accident rate among older people,
such as intersections, traffic circles, unfamiliar roads or driving under extreme weather
conditions [63,64].

Limitations of the Research and Future Lines of Research

The limitations of the study mainly include the sample size. However, future studies
could include samples of older drivers to investigate more than the role of age in the effect
of compensatory measures and restrictions on road safety. Future studies should establish
the relationship between drivers’ medical conditions, functional deficits and accident risk.
Longitudinal studies, which we are already conducting, could provide information on how
certain diseases become more frequent with age and how they affect the assessment of the
psychophysical fitness of older drivers. On the other hand, the technological evolution of
cars is another factor to be taken into account that can further minimize the age variable in
driving and even have an impact on driving style and driving skills.

5. Conclusions

It can be concluded that, although an increase in the number of cases of restrictions
associated with age is observed, the majority of drivers over the age of 65 continue driving.
Women are represented to a greater extent in approved evaluations, although it is observed
that from the age of 69 onwards, a significant decrease among women is seen in approved
evaluations. Furthermore, it is highlighted that visual problems are the main causes for an
approved with restrictions evaluation.

The results of the study provide information through scientific evidence on the psy-
chophysical characteristics of drivers over 65 years of age. This information is relevant in
establishing the most appropriate preventive measures for safe driving for older drivers,
in particular, and indirectly for other drivers and pedestrians who share the roads with
them. In view of the results, which indicate significant changes from the age of 70 onwards,
especially if the percentage of drivers over this age who have restrictions on the validity
of their license is taken into account, bearing in mind the period of validity stipulated
at 5 years for drivers over 65 years of age, it would be possible to establish periods of
validity of less than these 5 years from the age of 70 onwards. This is covered by European
legislation (126/06/EU) [65] which, in its Article 7, states that “Issuance, validity and
renewal shall be subject to the following conditions”. “Member States may limit the period
of administrative validity set out in paragraph 2 for individual driver’s licenses in any
category where it is considered necessary to apply more frequent medical checks or other
specific measures such as restrictions for traffic offenders. Member States may reduce the
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period of administrative validity set out in paragraph 2 for driver’s licenses whose holder’s
resident in their territory have reached the age of 50 years in order to increase the frequency
of medical checks or other specific measures such as refresher courses. This reduced period
of administrative validity may only be applied at the time of renewal of the license”.

Author Contributions: Conceptualization, E.M., ET. and F.G.-S.; methodology, E.M., M.T.-P. and
F.G.-S. writing—original draft preparation, M.T.-P. and F.G.-S.; writing—review and editing, E.M.,
M.T.-P, ET. and EG-S. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by Research Ethics Committee of the University Research Institute on
Traffic and Road Safety at the University of Valencia with the reference number E0004121121.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data are not public because the study participants were not
informed of this.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Hedden, T.; Gabrieli, ].D.E. Insights into the ageing mind: A view from cognitive neuroscience. Nat. Rev. Neurosci. 2004, 5, 87-96.
[CrossRef] [PubMed]

2. Spirduso, W.W. Physical Dimensions of Aging; Human Kinetics: Champaign, IL, USA, 1995.

3. Craik, F1.M.; Byrd, M. Aging and Cognitive Deficits. In Aging and Cognitive Processes; Craik, FI1.M., Trehub, S., Eds.; Springer:
Boston, MA, USA, 1982; pp. 191-211.

4.  Salthouse, T.A. The role of processing resources in cognitive aging. In Cognitive Development in Adulthood: Progress in Cognitive
Development Research; Howe, M.L., Brainerd, C.J., Eds.; Springer: New York, NY, USA, 1988; pp. 185-239.

5. Gliklich, E.; Guo, R.; Bergmark, R.W. Texting while driving: A study of 1211 U.S. adults with the Distracted Driving Survey. Prev.
Med. Rep. 2016, 4, 486-489. [CrossRef]

6. Karthaus, M.; Falkenstein, M. Functional changes and driving performance in older drivers: Assessment and interventions.
Geriatrics 2016, 1, 12. [CrossRef] [PubMed]

7. Stavrinos, D.; Pope, C.N.; Shen, J.; Schwebel, D.C. Distracted walking, bicycling, and driving: Systematic review and meta-analysis
of mobile technology and youth crash risk. Child Dev. 2018, 89, 118-128. [CrossRef] [PubMed]

8.  Freund, B.; Smith, P. Older drivers. In Handbook of Traffic Psychology; Porter, B.E., Ed.; Elsevier Academic Press: Cambridge, MA,
USA, 2011; pp. 339-351. [CrossRef]

9. Montoro, L.; Lijarcio, J.I; Bosé, P.; Lopez, C.; Marti, A.; Mirabet, E. Guia de Consejo Sanitario Vial para la Prevencion de la Accidentalidad
en Conductores Mayores; Universidad de Valencia: Valencia, Spain, 2017; Available online: https:/ /fesvial.es/wp-content/uploads/
2019/10/SAVIMAguia2 TRAZ.pdf (accessed on 5 December 2022).

10. Bellagamba, D.; Vionnet, L.; Margot-Cattin, I.; Vaucher, P. Standardized on-road tests assessing fitness-to-drive in people with
cognitive impairments: A systematic review. PLoS ONE 2020, 15, e0233125. [CrossRef]

11. Sawada, T.; Tomori, K.; Hamana, H.; Ohno, K.; Seike, Y.; Igari, Y.; Fujita, Y. Reliability and validity of on-road driving tests in
vulnerable adults: A systematic review. Int. ]. Rehabil. Res. 2019, 42, 289-299. [CrossRef]

12.  Alonso, F; Esteban, C.; Faus, M.; Useche, S. Differences in the Assessment of safe and risky driving behaviors: Pedestrians versus
drivers. Sage Open 2022, 12, 21582440221102444. [CrossRef]

13.  Doroudgar, S.; Chuang, H.; Perry, P.; Thomas, K.; Bohnert, K.; Canedo, J. Driving performance comparing older versus younger
drivers. Traffic Inj. Prev. 2017, 18, 41-46. [CrossRef]

14. Feng, Y.; Meuleners, L.; Stevenson, M.; Heyworth, J.; Murray, K.; Fraser, M.; Maher, S. A longitudinal study examining
self-regulation practices in older drivers with and without suspected mild cognitive impairment. Clin. Interv. Aging 2021,
18, 2069-2078. [CrossRef]

15. Robertsen, R.; Loras, H.; Polman, R.; Simsekoglu, O.; Sigmundsson, H. Aging and driving: A comparison of driving performance
between older and younger drivers in an on-road driving test. Sage Open 2022, 12, 21582440221096133. [CrossRef]

16. Toepper, M.; Schulz, P.; Beblo, T.; Driessen, M. Fitness to drive, and prospective accident risk in older drivers and drivers
with mild cognitive impairment: The importance of non-cognitive risk factors. J. Alzheimers Dis. 2020, 79, 401-414. [CrossRef]
[PubMed]

17.  Young, K.; Charlton, ]J.; Koppel, S.; Grzebieta, R.; Williamson, A.; Woolley, J.; Senserrick, T. Original road safety research:

Distraction and older drivers: An emerging problem? |. Australas. Coll. Road Saf. 2018, 29, 18-29. Available online: https:
//acrs.org.au/journals/nov-vol-29-no-4/ (accessed on 22 April 2023).


https://doi.org/10.1038/nrn1323
https://www.ncbi.nlm.nih.gov/pubmed/14735112
https://doi.org/10.1016/j.pmedr.2016.09.003
https://doi.org/10.3390/geriatrics1020012
https://www.ncbi.nlm.nih.gov/pubmed/31022806
https://doi.org/10.1111/cdev.12827
https://www.ncbi.nlm.nih.gov/pubmed/28504303
https://doi.org/10.1016/B978-0-12-381984-0.10024-4
https://fesvial.es/wp-content/uploads/2019/10/SAVIMAguia2TRAZ.pdf
https://fesvial.es/wp-content/uploads/2019/10/SAVIMAguia2TRAZ.pdf
https://doi.org/10.1371/journal.pone.0233125
https://doi.org/10.1097/MRR.0000000000000374
https://doi.org/10.1177/21582440221102444
https://doi.org/10.1080/15389588.2016.1194980
https://doi.org/10.2147/CIA.S336802
https://doi.org/10.1177/21582440221096133
https://doi.org/10.3233/JAD-200943
https://www.ncbi.nlm.nih.gov/pubmed/33325384
https://acrs.org.au/journals/nov-vol-29-no-4/
https://acrs.org.au/journals/nov-vol-29-no-4/

Healthcare 2023, 11, 1927 13 of 14

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Valero-Mora, PM.; Zacares, ].].; Sanchez-Garcia, M.; Tormo-Lancero, M.T.; Faus, M. Conspiracy beliefs are related to the use of
smartphones behind the wheel. Int. J. Environ. Res. Public Health 2021, 18, 7725. [CrossRef] [PubMed]

Lyman, J.; Ferguson, S.; Braver, E.; Williams, A. Older driver’s involvements in police reported crashes and fatal crashes: Trends
and projections. Inj. Prev. 2002, 8, 116-120. [CrossRef] [PubMed]

Anstey, K.J.; Horswill, M.S.; Wood, J].M.; Hatherly, C. The role of cognitive and visual abilities as predictors in the Multifactorial
Model of Driving Safety. Accid. Anal. Prev. 2012, 45, 766-774. [CrossRef]

Mathias, J.L.; Lucas, L.K. Cognitive predictors of unsafe driving in older drivers: A Meta-Analysis. Int. Psychogeriatr. 2009,
21, 637-653. [CrossRef]

Wagner, ].T.; Muri, RM.; Nef, T.; Mosimann, U.P. Cognition and driving in older persons. Swiss Med. Wkly. 2011, 140, w13136.
[CrossRef]

Austroads & National Transport Commission. Assessing Fitness to Drive for Commercial and Private Vehicle Drivers 2022 Edition;
Austroads & National Transport Commission: Sydney, Australia, 2022. Available online: https://austroads.com.au/__data/
assets/pdf_file/0037/498691/ AP-G56-22_Assessing_Fitness_Drive.pdf (accessed on 22 April 2023).

ETSC (European Transport Safety Council). Are Medical Fitness to Drive Procedures Fit for Purpose? PIN Flash Report; ARRB
Group Limited: Melbourne, Australia, 2021; 40p, Available online: https://etsc.eu/wp-content/uploads/PIN-Flash-40_Final.pdf
(accessed on 17 April 2023).

European Commission for Directorate-General for Mobility and Transport; Vlakveld, W.; Fernandez-Medina, K.; Oxley, J.;
Fernandez-Medina, K.; Weekley, J. Study on Driver Training, Testing and Medical Fitness: Final Report; Publications Office: Luxem-
bourg, 2017; Available online: https://data.europa.eu/doi/10.2832 /446103 (accessed on 15 April 2023).

Langford, J.; Braitman, K.; Charlton, J.; Eberhard, J.; O'Neill, D.; Staplin, L.; Stutts, J]. TRB Workshop 2007: Licensing authorities’
options for managing older driver safety- -practical advice from the researchers. Traffic Inj. Prev. 2008, 9, 278-281. [CrossRef]
Mirabet, E.; Ozcoidi, M.; Sanz, R.; Pérez, P,; Valdés, E.; Gil, S.; Justo, S. Protocolo de Exploracion Médico Psicoldgica para Centros de
Reconocimiento de Conductores Actualizacién 2022; Direccién General de Trafico y Direccién General de Salud Publica: Canandaigua,
NY, USA, 2022; Available online: https://www.sanidad.gob.es/en/profesionales/saludPublica/prevPromocion/Prevencion/
SeguridadVial/docs/Centros_reconocimiento_conductores.pdf (accessed on 15 April 2023).

Tortosa, F.; Montoro, L.; Roca, J.; Civera, C. The Assessment of Drivers Centres twenty years later. Psychosoc. Interv. 2008, 17, 7-22.
Available online: https://journals.copmadrid.org/pi/archivos/in2008v17nla2.pdf (accessed on 12 January 2023).

Royal Decree 818/09, de 8 de Mayo, por el Que se Aprueba el Reglamento General de Conductores. Boletin Oficial del Estado, nim.
138, 48068 a 48182. Available online: https:/ /www.boe.es/buscar/doc.php?id=BOE-A-2009-9481 (accessed on 15 December 2022).
Direccién General de Trafico (DGT). Anuario Estadistico de Accidentes 2021. 2021. Available online: https://www.dgt.es/
menusecundario/dgt-en-cifras/dgt-en-cifras-resultados / dgt-en-cifras-detalle /?id=00834 (accessed on 3 April 2023).

Bennetts, R.; Taylor, J. Health and Quality of Life Outcomes of Driving Cessation for Older People are More Complex Than We
Thought. Clin. Gerontol. 2022, 45, 821-832. [CrossRef]

Chiuri, S.; Mielenz, T.; DiMaggio, C.; Betz, M.; DiGuiseppi, C.; Jones, V.; Li, G. Driving Cessation and Health Outcomes in Older
Adults. |. Am. Geriatr. Soc. 2016, 46, 332-341. [CrossRef] [PubMed]

Pellichero, A.; Lafont, S.; Paire-Ficout, L.; Fabrigoule, C.; Chavoix, C. Barriers and facilitators to social participation after driving
cessation among older adults: A cohort study. Ann. Phys. Rehabil. Med. 2019, 64, 101373. [CrossRef] [PubMed]

United Nations. Universal Declaration of Human Rights (General Assembly Resolution 217 A). 1948. Awvailable online: https:
/ /www.ohchr.org/en/human-rights /universal-declaration /universal-declaration-human-rights (accessed on 23 December 2022).
European Community Directive 2004 /38 /CE. Diario Oficial de la Unién Europea. L 229/35-L229/48. Available online: https:
//www.boe.es/doue/2004/229 /1.00035-00048.pdf (accessed on 15 December 2022).

Alonso, E; Tortosa, F.; Esteban, C.; Calatayud, C.; Ozcoidi, M.; Sanchis, V.; Asencio, F. ABEPSICO: Actualizacion de los Baremos
de la Exploracion de Variables Psicomotoras Reguladas en el Anexo IV del Reglamento General de Conductores (Informe Final); Entidad
Financiadora, Direccién General de Trafico con nim. Expediente de 0100DGT21353. Direcciéon General de Trafico; Direccién
General de Trafico y Direccion General de Salud Publica: Canandaigua, NY, USA, 2012.

Ozcoidi, M.; Civera, C.; Sanz, R.; Tortosa, F. Resultado de la aptitud psicofisica para conducir en una muestra de 9.000 conductores.
In Prevencion de Riesgos en los Comportamientos Viales. Salud y Justicia; Tortosa, F., Civera, C., Eds.; Alfa Delta Digital: Picanya,
Spain, 2009; pp. 433-447.

Ozcoidi, M.; Terrasa, B.; Calvo, B.; Sanz, R.; Civera, C. Comparacién de los resultados obtenidos en la valoracion de 18.124
conductores de tres muestras diferentes extraidas de tres centros de reconocimiento de conductores. In Prevencion de Riesgos en los
Comportamientos Viales. Salud y Justicia; Tortosa, F., Civera, C., Eds.; Alfa Delta Digital: Picanya, Spain, 2010; pp. 222-240.
Montoro, L.; Mirabet, E. El modelo espariol de reconocimiento médico y psicotécnico en el contexto de la 2° Directiva (91/439/CEE).
Resultados al ser aplicados sobre un grupo especifico de conductores (45 a 70 afios). Rev. Esp. Salud Piiblica 2003, 77, 151-160.
Available online: https:/ /www.redalyc.org/pdf/170/17077111.pdf (accessed on 22 January 2023). [CrossRef]

Choi, M.; Adams, K.B.; Kahana, E. Self-regulatory driving behaviors: Gender and transportation support effects. |. Women Aging
2013, 25, 104-118. Available online: https://psycnet.apa.org/doi/10.1080/08952841.2012.720212 (accessed on 22 June 2023).
[CrossRef]

D’Ambrosio, L.A.; Donorfio, L.K.; Coughlin, J.F; Mohyde, M.; Meyer, J. Gender differences in self-regulation patterns and
attitudes toward driving among older adults. |. Women Aging 2008, 20, 265-282. [CrossRef]


https://doi.org/10.3390/ijerph18157725
https://www.ncbi.nlm.nih.gov/pubmed/34360021
https://doi.org/10.1136/ip.8.2.116
https://www.ncbi.nlm.nih.gov/pubmed/12120829
https://doi.org/10.1016/j.aap.2011.10.006
https://doi.org/10.1017/S1041610209009119
https://doi.org/10.4414/smw.2011.13136
https://austroads.com.au/__data/assets/pdf_file/0037/498691/AP-G56-22_Assessing_Fitness_Drive.pdf
https://austroads.com.au/__data/assets/pdf_file/0037/498691/AP-G56-22_Assessing_Fitness_Drive.pdf
https://etsc.eu/wp-content/uploads/PIN-Flash-40_Final.pdf
https://data.europa.eu/doi/10.2832/446103
https://doi.org/10.1080/15389580801895210
https://www.sanidad.gob.es/en/profesionales/saludPublica/prevPromocion/Prevencion/SeguridadVial/docs/Centros_reconocimiento_conductores.pdf
https://www.sanidad.gob.es/en/profesionales/saludPublica/prevPromocion/Prevencion/SeguridadVial/docs/Centros_reconocimiento_conductores.pdf
https://journals.copmadrid.org/pi/archivos/in2008v17n1a2.pdf
https://www.boe.es/buscar/doc.php?id=BOE-A-2009-9481
https://www.dgt.es/menusecundario/dgt-en-cifras/dgt-en-cifras-resultados/dgt-en-cifras-detalle/?id=00834
https://www.dgt.es/menusecundario/dgt-en-cifras/dgt-en-cifras-resultados/dgt-en-cifras-detalle/?id=00834
https://doi.org/10.1080/07317115.2021.1978122
https://doi.org/10.1111/jgs.13931
https://www.ncbi.nlm.nih.gov/pubmed/26780879
https://doi.org/10.1016/j.rehab.2020.03.003
https://www.ncbi.nlm.nih.gov/pubmed/32272286
https://www.ohchr.org/en/human-rights/universal-declaration/universal-declaration-human-rights
https://www.ohchr.org/en/human-rights/universal-declaration/universal-declaration-human-rights
https://www.boe.es/doue/2004/229/L00035-00048.pdf
https://www.boe.es/doue/2004/229/L00035-00048.pdf
https://www.redalyc.org/pdf/170/17077111.pdf
https://doi.org/10.1590/S1135-57272003000100011
https://psycnet.apa.org/doi/10.1080/08952841.2012.720212
https://doi.org/10.1080/08952841.2012.720212
https://doi.org/10.1080/08952840801984758

Healthcare 2023, 11, 1927 14 of 14

42.

43.

44.

45.

46.
47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Kandasamy, D.; Betz, M.E.; DiGuiseppi, C.; Mielenz, T.J.; Eby, D.W.; Molnar, L.J.; Hill, L.; Strogatz, D.; Li, G. Self-reported health
conditions and related driving reduction in older drivers. Occup. Ther. Health Care 2018, 32, 363-379. [CrossRef]

Brabyn, J.; Schneck, M.; Lott, L.; Haegerstrom-Portnoy, G. Night driving selfrestriction: Vision function and gender differences.
Optom. Vis. Sci. 2005, 82, 755-764. [CrossRef] [PubMed]

Pearson, K. On a criterion that a given system of deviations from the probable in the case of correlated system of variables is
Duch that it can be reasonably supposed to have arisen from random sampling. Philos. Mag. 1900, 50, 157-175. [CrossRef]
Liddle, J.; Reaston, T.; Pachana, N.; Mitchell, G.; Gustafsson, L. Is planning for driving cessation critical for the well-being and
lifestyle of older drivers? Int. Psychogeriatr. 2014, 26, 1111-1120. [CrossRef]

Civera, C.; Soriano, ].C.P; Alonso, F. A century of driver selection in Spain. Rev. Mex. Psicol. 2003, 20, 301-313.

Adrian, J.; Postal, V.; Moessinger, M.; Rascle, N.; Charles, A. Personality traits and executive functions related to on-road driving
performance among older drivers. Accid. Anal. Prev. 2011, 43, 1652-1658. [CrossRef] [PubMed]

Baldock, M.R.]J.; Mathias, J.; McLean, J.; Berndt, A. Visual attention as a predictor of on-road driving performance of older drivers.
Aust. ]. Psychol. 2007, 59, 159-168. [CrossRef]

Balzarotti, S.; Biassoni, F.; Confalonieri, F.; Meinero, C.A.; Ciceri, M.R. Cognitive reserve and driving-related cognitive abilities in
a sample of oldest old drivers undergoing assessment of fitness to drive. J. Appl. Gerontol. 2021, 40, 1758-1767. [CrossRef]
Grundler, W,; Strasburger, H. Visual attention outperforms visual-perceptual parameters required by law as an indicator of
on-road driving performance. PLoS ONE 2020, 15, e0236147. [CrossRef]

Pérez Diaz, J.; Abellan Garcia, A.; Aceituno Nieto, P.; Ramiro Farifias, D. Un Perfil de las Personas Mayores en Espaiia, 2020;
Indicadores Estadisticos Basicos; Informes Envejecimiento en red n° 25; CSIC: Madrid, Spain, 2020; 39p, Available online:
http:/ /envejecimiento.csic.es/documentos/documentos/enred-indicadoresbasicos2020.pdf (accessed on 5 December 2022).
Marie Dit Asse, L.; Fabrigoule, C.; Helmer, C.; Laumon, B.; Lafont, S. Automobile driving in older adults: Factors affecting driving
restriction in men and women. J. Am. Geriatr. Soc. 2014, 62, 2071-2078. [CrossRef]

Antin, J.E; Guo, F; Fang, Y.; Thomas, A.; Dingus, T.A.; Hankey, ] M.; Perez, M.A. The influence of functional health on seniors’
driving risk. J. Trans. Health 2017, 6, 237-244. [CrossRef]

Guo, F; Fang, Y.; Antin, ].E. Older driver fitness-to-drive evaluation using naturalistic driving data. J. Saf. Res. 2015, 54, 49-54.
[CrossRef]

Gruber, N.; Mosimann, U.P; Miiri, RM.; Nef, T. Vision and night driving abilities of elderly drivers. Traffic Inj. Prev. 2013,
14, 477-485. [CrossRef]

Kimlin, J.A.; Black, A.A.; Wood, ].M. Nighttime driving in older adults: Effects of glare and association with mesopic visual
function. Investig. Ophthalmol. Vis. Sci. 2017, 58, 2796-2803. [CrossRef]

Balzarotti, S.; Pagani, E.; Telazzi, I.; Gnerre, M.; Biassoni, F. Driving-related cognitive abilities: Evaluating change over time in a
sample of older adults undergoing an assessment regarding fitness to drive. Int. |. Environ. Res. Public Health 2022, 19, 12806.
[CrossRef]

Hakamies-Blomgqvist, L.; Raitanen, T.; O'Neill, D. Driver ageing does not cause higher accident rates per Km. Transp. Res. Part F
Traffic Psychol. Behav. 2002, 5, 271-274. [CrossRef]

Langford, ].; Methorst, R.; Hakamies-Blomqvist, L. Older drivers do not have a high crash risk—A replication of low mileage bias.
Accid. Anal. Prev. 2006, 38, 574-578. [CrossRef]

Haddon, W. Advances in the epidemiology of injuries as a basis for public policy. Public Health Rep. 1980, 95, 411-421. Available
online: https:/ /www.ncbinlm.nih.gov/pmc/articles/PMC1422748 / pdf/pubhealthrep00127-0003.pdf (accessed on 8 December 2022).
[PubMed]

Faus, M.; Alonso, F.; Javadinejad, A.; Useche, S.A. Are social networks effective in promoting healthy behaviors? A systematic
review of evaluations of public health campaigns broadcast on Twitter. Front. Public Health 2022, 10, 1045645. [CrossRef]
Alonso, E; Faus, M.; Fernandez, C.; Useche, S.A. “Where Have I Heard It?” Assessing the Recall of Traffic Safety Campaigns in
the Dominican Republic. Energies 2021, 14, 5792. [CrossRef]

Faus, M.; Alonso, F.; Esteban, C.; Useche, S. Are adult driver education programs effective? A Systematic Review of evaluations
of accident prevention training courses. Int. J. Educ. Psychol. 2022, 12, 62-91. [CrossRef]

Faus, M.; Alonso, F.; Fernandez, C.; Useche, S.A. Are traffic announcements really effective? A systematic review of evaluations
of crash-prevention communication campaigns. Safety 2021, 7, 66. [CrossRef]

European Legislation 2006/126/CE del Parlamento Europeo y del Consejo de 20 de Diciembre de 2006. Diario Oficial de la Unién
Europea. L 403/18-L403/60. Available online: https:/ /www.boe.es/doue /2006 /403 /1.00018-00060.pdf (accessed on 6 December 2022).

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1080/07380577.2018.1522681
https://doi.org/10.1097/01.opx.0000174723.64798.2b
https://www.ncbi.nlm.nih.gov/pubmed/16127342
https://doi.org/10.1080/14786440009463897
https://doi.org/10.1017/S104161021400060X
https://doi.org/10.1016/j.aap.2011.03.023
https://www.ncbi.nlm.nih.gov/pubmed/21658491
https://doi.org/10.1080/00049530701458035
https://doi.org/10.1177/0733464821994703
https://doi.org/10.1371/journal.pone.0236147
http://envejecimiento.csic.es/documentos/documentos/enred-indicadoresbasicos2020.pdf
https://doi.org/10.1111/jgs.13077
https://doi.org/10.1016/j.jth.2017.07.003
https://doi.org/10.1016/j.jsr.2015.06.013
https://doi.org/10.1080/15389588.2012.727510
https://doi.org/10.1167/iovs.16-21219
https://doi.org/10.3390/ijerph191912806
https://doi.org/10.1016/S1369-8478(03)00005-6
https://doi.org/10.1016/j.aap.2005.12.002
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1422748/pdf/pubhealthrep00127-0003.pdf
https://www.ncbi.nlm.nih.gov/pubmed/7422807
https://doi.org/10.3389/fpubh.2022.1045645
https://doi.org/10.3390/en14185792
https://doi.org/10.17583/ijep.8805
https://doi.org/10.3390/safety7040066
https://www.boe.es/doue/2006/403/L00018-00060.pdf

	Introduction 
	Methods 
	Sample 
	Procedure 
	Analysis 

	Results 
	Number and Percentage of Drivers by Condition of the Evaluation, Regarding Age Group and Gender 
	Compensatory Measures for Driving: Optical Correction Measures 
	Psychophysical Fitness 

	Discussion 
	Conclusions 
	References

