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Non-frail elderly people and their license to drive motor vehicles
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ABSTRACT

Obijective: to analyse the link between the non-frailty condition and the results of driving license for elderly people to drive
motor vehicles. Method: cross-sectional study with data collection in the sample period from August 2015 to March 2016. Study
performed with 347 elderlies (=60 years). Results: 180 (51.9%) of the participants were classified as non-frail. 48 (26.7%) of
them were considered capable to drive, 121 (67.2%) capable to drive with restrictions and 11 (6.1%) temporarily uncapable.
No significant relation was found between the non-frailty conditions and the results of the motor vehicles driving license study
(p=0.557). Conclusion: The absence of physical frailty does not necessarily points out that the elderly are able to drive motor
vehicles. Tracking the frailty subsidizes preventive interventions, which seek to interfere positively in the act of driving. This is
an unprecedented study in nursing and it highlights an essential field for the performance of gerontological nursing.
Descriptors: Frail Elderly; Geriatric Nursing; Driver’s License Exam; Vehicle Driving; Elderly.

RESUMO

Objetivo: analisar a associacao entre a condicao de nao fragilidade fisica e os resultados da habilitacio dos idosos para dirigir
veiculos automotores. Método: estudo transversal com coleta de dados no periodo amostral de agosto de 2015 a marco de 2016 e
realizado com 347 idosos (=60 anos). Resultados: dos participantes, 180 (51,9%) foram classificados como néo frageis. Destes, 48
(26,7%) foram considerados aptos para dirigir, 121 (67,2%) aptos com restricdo e 11 (6,1%) inaptos temporariamente. Nao houve
associacao significativa entre a condigao de nao fragilidade fisica e os resultados da habilitacdo para dirigir veiculos automotores
(p=0,557). Conclusao: a auséncia de fragilidade fisica ndo indica, necessariamente, que o idoso esta apto para dirigir veiculos
automotores. O rastreamento da fragilidade subsidia intervengdes preventivas, que visam interferir de maneira positiva no ato de
dirigir. O estudo € inédito na enfermagem e aponta um local indispensavel para atuagao da enfermagem gerontologica.
Descritores: Idoso Fragilizado; Enfermagem Geriatrica; Exame para Habilitacao de Motoristas; Conducao de Veiculo; Idoso.

RESUMEN

Obijetivo: analizar la asociacion entre la condiciéon de no fragilidad fisica y los resultados de la habilitaciéon de ancianos para
conducir vehiculos automotores. Método: estudio transversal con recolecciéon de datos en el periodo de muestreo de agosto
de 2015 a marzo de 2016 y realizado con 347 ancianos (=60 aiios). Resultados: De los participantes, 180 (51,9%) fueron
clasificados como no fragiles. De estos, 48 (26,7 %) fueron considerados aptos para conducir, 121 (67,2%) aptos con restriccion
y 11 (6,1%) inaptos temporalmente. No hubo asociacion significativa entre la condicion de no fragilidad fisica y los resultados
de la habilitacién para conducir vehiculos automotores (p=0,557). Conclusion: La ausencia de fragilidad fisica no indica
necesariamente que el anciano esta apto para conducir vehiculos automotores. El rastreo de la fragilidad subsidia intervenciones
preventivas, que apuntan a interferir de manera positiva en el acto de conducir. El estudio es inédito en la enfermeria y apunta
un local indispensable para la actuacion de la enfermeria gerontolégica.

Descriptores: Ancianos Fragilizados; Enfermeria Geriatrica; Examen para la Habilitacion de Conductores; Conduccién de
Vehiculos; Ancianos.
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INTRODUCTION

Statistical data issued by traffic agencies have shows an increase
in the number of elderly drivers. In Brazil, the Departamento Na-
cional de Transito (DETRAN) registered 3.2 million drivers over 61
years old in 2005. This number increased to 3.6 million in 2012.

In 2015, a national survey counted 60.7 million people with
National Driver’s License and 4.4 million qualified drivers in the
state of Parana?. Considering the total number of drivers in this
state, 1,237.471 were = 55 years old, with more men (950.886)
than women (286.585)?. In the city of Curitiba, 51.2% of the
population are drivers and have their driver’s license. Data from
2011 by the Batalhdo da Policia de Transito (BPTRAN) showed
that 16% of the city’s drivers are over 55%.

The act of driving is strictly connected to independence
and control over one’s own life. It is through driving that many
elderlies manage to fulfil their social role. On the other hand,
it is a very complex activity that demands physical, cognitive,
behavioural and sensory-perceptive abilities.

The aging process is often marked by gradual loss of strength
and reduced physical function. This process can jeopardize elder-
ly drivers already weakened. Researchers in the field of geriatrics
and gerontology have dedicated their efforts to propose, develop
and introduce preventive interventions against conditions that
determine/ lead the elderly to disabling situations®. In this context,
physical frailty has been recognized as one of the disabling
conditions. It interferes in the deregulation of many body systems
and increases vulnerability to adverse events?.

The thorough assessment for elderly candidates to their Na-
tional Driver’s License or its renewal is a needed measure, that
identifies possible risks to which those are subject when driv-
ing motor vehicles. The present study considers physical frail-
ty as a possible instrument, which can furnish a proper evalu-
ation and, consequently, a safer vehicle driving for elderlies.

Physical frailty is a “medical symptom with multiple causes
and contributions/ determinants that is characterized by de-
creased strength and endurance and reduced physiological
function, increasing the vulnerability of the individual and
developing greater dependence and/ or death.”®

A group of researchers proposed the frailty phenotype by eval-
uating 5 measurable components: unintentional loss of weight,
self-report of fatigue or exhaustion, manual grip strength, walk-
ing speed and physical exercises reduction. Individuals who
show 3 or more criteria represent frailty; 1 or 2 pre-frailty. No
changes in those components represent non-frailty®.

A systematic reviewed study performed an overview of
surveys on evaluation and screening instruments that deter-
mine the ability of elderlies to drive. Sixty four studies were
examined. Results pointed out that a single tool that evalu-
ates cognition, vision, perception or individual physical abil-
ity is insufficient to determine their ability to drive. Diverse
assessment tools should be used and directed to the specific
clinical conditions of each elderly person®. However, the
existing evaluation is the same for all candidates, regardless of
age or specific conditions, such as the frailty syndrome.

There is little study in the literature about the relation
between physical frailty in elderly people and the driving of
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motor vehicles. Given the increase in the number of drivers
over 60" it is of utmost importance to deepen the studies on
physiological changes inherent to aging (which directly affect
the performance of driving) and on the area entirely.

Frailty and motor vehicle driving is an unprecedented study
in the gerontological nursing field. The present study is part
of the project entitled: “Frailty in the elderlies and their Na-
tional Driver’s License”. We hope the results provide scientific
evidence to subsidize and propose initiatives and specific in-
terventions for the elderlies in the context of driving.

Obijective: to analyse the link between the non-frailty con-
dition and the results of driving license for elderly people to
drive motor vehicles.

METHOD

Ethical aspects

This research project is inserted in a thematic project,
entitled “Frailty in the elderlies and their National Driver’s
License,” and it received a favorable opinion. The ethical
principles of voluntary and consensual participation were ob-
served in accordance with the recommendations present in
Resolution n°. 466 of the Conselho Nacional da Saude, from
December 12, 201277,

Planning and period of study

This is a quantitative, cross-sectional study carried out in
traffic clinics accredited for the physical and mental tests and/
or psychological evaluation for driving motor vehicles, in the
city of Curitiba, state of Parana (PR). It was carried out be-
tween June 2015 and September 2016.

Study site

This research was performed in 11 traffic clinics according
to the following inclusion criteria: to be accredited to perform
physical and mental ability; to conduct psychological evalua-
tion for driving motor vehicles. Exclusion criteria: not to own
proper space to perform the tests.

The traffic clinics were selected through a simple random
ballot from a total of 54 clinics. All of them had the same
chances to be a part of the study. After the ballot, the clinics
were classified with increasing numbers and letters, from
C1 to C54. From this order, they were evaluated using the
inclusion and exclusion criteria.

Population and sample

The sample was collected during August 2015 and March
2016. In this period, 419 elderly people were recruited to
participate in the study. 43 of them did not accept to take part
in the study and 29 were excluded due to their low cognitive
score in the Mini-Mental State Examination (MMSE). Overall,
347 elderlies participated in this study.

The cut-off scores for MMSE, according to educational
level, were: 13 points for the illiterate, 18 points for low
education level (1-4 incomplete education years) and average
education (4-8 incomplete education years) and 26 for high
education level (8 or more years)'?.
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The following inclusion criteria were established for the elder-
lies: to be = 60 years old, scheduled for driving license tests in
one of the accredited clinics by the Traffic Agency of Parana (PR)
State; present low cognitive score at MMSE. Exclusion criteria:
to present diseases, problems and physical symptoms that, for
any reason, would prevent the application of surveys and the
performance of tests.

The distribution and scheduling of the elderlies for physical
and mental ability tests in the traffic clinic are performed by
the executive Traffic Agency of Parana State. These procedures
are under the Decree n.°303/2015-DG"¥, which guarantees
the impartial distribution of physical and mental ability tests
and/ or psychological evaluation, by means of mandatory
and impersonal equitable division. This obeys the criteria
regarding geographic distribution, according to the limits of
the circumscription in which the clinic is accredited. In order
to achieve homogeneity in the collected data and to reduce
bias, an assessment of 35 elderlies was conducted in each
of the clinic. Once the approval for 35 elderly people was
obtained, the collection was then held at the next ballot clinic.

Study protocol

Data collection was carried out through the application of
a structured survey, tests for physical frailty evaluation and in-
formation obtained in the form of the Registro Nacional de
Condutores Habilitados (RENACH).

For the structured survey, personal, clinical and driving charac-
teristics were considered, with the following variables of interest
for the study: age, sex, education, use of medicines, use of glasses,
driving during the night and the day, the city centre or roads and
traffic accidents with drivers over 60 years old.

For the physical frailty evaluation we have used the phe-
notype proposed by Fried et al®: “The manual grip strength
was measured with a Jamar® hydraulic dynamometer. After
adjusting for sex and body mass, those in the lowest quintile
value were considered frail elderly people”®.

To assess the component of walking speed, the participant
walked for 4.6 meters straight, regular steps. The time was mea-
sured in seconds. After adjusting for sex and body mass, those in
the lowest quintile value were considered frail elderly people®.

Unintentional loss of weight was evaluated through 2 ques-
tions: Have you lost weight in the last 12 months? If the
answer were yes, we would ask: how many kilograms? The
elderly should have had an unintentional loss of weight =
4.5kg in the last 12 months to be considered frail.

To assess the component fatigue/ exhaustion, items 7 and
20 from the Scale of Center for Epidemiological Studies - De-
pression (CES-D) were used. The answers were separated from
0 to 3, regarding the frequency. The answers 2 and 3 for these
questions classified the participant as frail.

To assess the physical exercise frequency the Minnesota Lei-
sure Activity Questionnaire was applied and validated for Brazil-
ian elderly people"- After adjusting for sex and body mass, those
in the lowest quintile value were considered frail elderly people®.

In the RENACH form, the medical expert in traffic issued
the final results of the elderly assessment in the physical and
mental ability to drive. According to the Resolution of Conselho
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Nacional de Transito n° 425, from November 27, 20129, the
result considers the candidate: “capable”, “capable with restric-
tions”, “temporarily uncapable” or “uncapable”. In the result

“capable with restrictions”, the restrictions have been specified.

Results analysis and statistics

We have organized the data in the Excel 2007 program,
under double checking. Later, the same database was checked
by a third person in order to reduce possible errors. We used
descriptive statistics and non-parametric test of association
among categorical variables (Qui-quadrado). Numbers such
as p<0,05 were considered statistically significant. Statistical
analyzes were conducted through the Statistical PacKage for
the Social Sciences (SPSS) software, version 21.0.

RESULTS

Considering the total participants (347), 4 (1.1%) were consid-
ered frail, 163 (47%) pre-frail and 180 (51.9%) non-frail (Table 1).
Table 1 — Frequency distribution of physical frailty in el-
derly drivers of motor vehicles, city of Curitiba,
Parand State, Brazil, 2016

Frailty classification Frequency n (%)

Non-frail 180 (51.9)
Pre-frail 163 (47.0)
Frail 4(1.1)
Total 347 (100.0)
Table 2 —  Distribution of personal, clinical and driving char-
acteristics of the non-frail elderlies, city of Curitiba,
Parand State, Brazil, 2016
Variables Categories n (%)
Sex Male 129 (71.7)
Female 51 (28.3)
Education Reads and writes 1(0.6)
Pre-school 63 (35.0)
High School 41(22.7)
Undergraduate Certificate 75 (41.7)
Use of medicines Yes 119 (66.1)
No 61(33.9)
Use of glasses to drive Yes 100 (55.6)
No 80 (44.4)
Drives during the night Yes 125 (69.4)
No 55 (30.6)
Drives during the day Yes 177 (98.3)
No 3(1.7)
Drives in the city centre Yes 160 (88.9)
No 20 (11.1)
Drives in highways Yes 139 (77.2)
No 41 (22.8)
Traffic accident after being 60 Yes 9 (5.0)
No 171 (95.0)
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Those classified as non-frail presented an average age of 65.91
+ 55.6 years old. We found predominance of males (n=129;
71.7%), higher education level (n=75; 41.7%), use of medicines
(n=119; 66.1%), use of glasses to drive (n=100; 55.6%) and
the report of not having experienced a traffic accident after be-
ing 60 (n=171; 95.0%). As to displacement profile, 125 elderlies
(69.4%) would drive during the night, 160 (88.9%) in the city
centre and 139 (77.2%) in highways (Table 2).

Table 3 shows that among the elderlies classified as non-frail,
there is prevalence of the condition “capable with restriction”
(n=121; 67.3%) as a result of the test for driving. No significantly
statistic association was found between the condition of physical
non-frailty and the results of the physical and mental tests for driv-
ing conducted by the traffic agency (p=0.577).

Table 3 — Link between non-frail elderly drivers to the final
result of the physical and mental driving test, city
of Curitiba, Parand State, Brazil, 2016

Test Result Non-frail Total (%) p

Yes (%)  No* (%) * value

Capable 48 (26.7) 37(22.2) 85 (24.5)

Capable with restriction 121 (67.2) 117 (70.0) 238 (68.5)

Temporarily uncapable 11 (6.1) 13(7.8) 24 (7.0)

Total 180 (51.8) 167 (48.2) 347 (100.0)

Note: *it includes frail and pre-frail elderly drivers.

DISCUSSION

The prevalence of the non-frail elderlies was higher than
when compared to the results of national studies involving
those in the community. The survey FIBRA (Frailty of Bra-
zilian Elderlies) carried out with 3.413 elderlies from seven
Brazilian cities, identified the frailty conditions in relation to
the sociodemographic, health, cognition, functional and psy-
chosocial variables. Researchers have found a lower percent-
age of non-frail elderlies of approximately 39.1% (n=1.335)
19 Another study examined the association between the
Physical Frailty Syndrome and sociodemographic and clinic
characteristics in 203 elderly users of the primary care of
Curitiba City/PR (Brazil). Results have also shown reduced
percentage of non-frail, totalling 24.1% (n=49)17.

International studies on the prevalence of non-frail elderly
people are corroborated by this survey. Cross-sectional re-
search in an urban district of Malaysia evaluated the frailty
syndrome in 789 elderly people (age =60 years old), living
in the community. Those classified as non-frail were 26.6%19.
In the US, the multicentre longitudinal population study with
7,439 elderly found 39.2% non-frail people. In Australia, the
result of a longitudinal population study with 2,087 elderly
people showed 33.5% of non-frail.

The high percentage of non-frail elderlies in the current
study is due to their clinic characteristics and to why they are
taken to clinics, that is, the obtaining of their National Driver’s
License. For this end, these elderlies must be independent.
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Therefore, non-frail. On the other hand, those who looked
for clinics to renew their license was low, equivalent to 1.2%.

In the present study, the elderlies presented an average age
of 65.91 + 55.6 years old. Studies show that age, itself, is not
considered a risk factor for driving a motor vehicle. In the US,
a survey compared the performance of 88 elderlies divided
into 2 age groups: one from 80-87 and another from 90-97.
The results pointed no substantial differences regarding both
groups performances, suggesting that age is not a risk factor
for the act of driving®".

The same occurred when a group of elderlies was com-
pared to a group of young people, according to a study con-
ducted in Canada, which aimed to assess the physiological re-
sponses to the act of driving. In this study, a group of 5 elderly
people with an average age of 74.6 years old and a group of 5
young people aging 30 underwent cognitive assessment and
road tests. The results have shown that the group of elderlies
scored lower points on the cognitive tests, when compared to
the group of young people. Despite that, the performance on
the driving tests was equal for both®2.

A study of literature review, covering the European Union,
has shown that chronological age is not an isolated risk factor
for traffic safety. However, this factor is still widely accepted as
a tool to evaluate the performance of elderly drivers@?. If we
consider aging as a heterogeneous phenomenon, age may not
be the best parameter to evaluate the ability of driving. Itis still
necessary to evaluate elderly drivers in some way, preferably
through assertive tests. The evaluation of physical frailty may
be an option, especially when the purpose is to measure the
physical dimension they have.

In Brazil, age is not a determinant factor to evaluate elderly
drivers, although it is mandatory for them to renew their Driver’s
License more often from the age of 65. The Resolution of CON-
TRAN n° 007/98 implemented medical examinations to this re-
newal and determined a new evaluation from 5 to 5 years for
all drivers. From the age of 65, medical examinations must be
performed every 3 years. From the age of 80, these examinations
for renewal become annual®. In Europe, the steps to renew
the National Driver’s License and the validity of the document
depends on each country?®. We have not found records on
categorization, such as capable, capable with restriction or
uncapable in other countries. This makes this type of evaluation
heterogeneous and difficult to compare.

Most of the non-frailty elderlies do not wear glasses. Vi-
sual impairment to drive is strictly connected to ophthalmic
pathologies and age, which tend to cause ocular alterations
like the diminution of a person’s visual acuity and loss of the
visual field. Pre-existing comorbidities can speed up these
changes. These factors may lead to misjudgements regarding
the distance and speed of the vehicle ahead or an erroneous
interpretation of the traffic signalling!?®.

It is of utter importance to evaluate the vision of drivers in
the aptitude test to drive. This factor is not part of the physical
frailty evaluation. The need for glasses placed most of the el-
derlies in the group of capable drivers with restrictions. We did
not expect this fact when we proposed crossing the variables
(vehicular driving aptitude and frailty). At first, we expected to
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find out that most of the non-frail elderlies were capable to drive
and the most of the pre-frail were capable with restrictions. This
conclusion may explain why there was no significantly statistic
association among the variables cited (p=0.557).

There is only a small difference in the performance of el-
derlies in the tests of driving abilities when comparing the
non-frail group to the group with frailty condition. This does
not explain the association either. The difference of capable,
non-frail elderlies was of 4.5% in relation to those capable
with frailty condition. This difference is even smaller when
comparing the other groups: elderlies with frailty condition
presented values of only 2.8% and 1.7% higher than the cat-
egories capable with restriction and temporarily uncapable,
respectively, when compared to those non-frail.

The displacement profile of non-frail elderlies is of being
more cautious in risk-involving situations. Elderlies who re-
ported to drive in good conditions, such as during the day,
were 98.3%. Besides that, 30.6% reported not to drive during
the night, 22.8% in highways and 11.1% in the city centre.

The results are in accordance with those of the Center
for Disease Control and Prevention (CDC), from 2001-2003
found through phone surveys (9.684 people were inter-
viewed). The study’s goal was to describe driving patterns of
older adults, including driving restrictions and motor vehicles
accidents. It was proved that over the years, elderlies tend to
drive less often, for shorter distances and avoid to drive during
the night and in the rush-hour®®,

The pattern of elderlies drivers may justify the fact that only
5% have been involved in traffic accidents after 60 years old.
Furthermore, the study at present aimed at evaluating non-
frail elderly drivers, and this condition can determine a low
accident rate. The accidents at hand were reported by them
before their physical and mental aptitude tests. This may lead
to information left out, which could influence the decision of
the medical expert.

A study conducted with 2.463 Brazilian elderlies proved that
20.2% of them had already been in a traffic accident and the
victims were mostly (55.4%) drivers. In the city of Curitiba, a cross-
sectional study obtained significantly statistic relation between
traffic accidents and physical frailty (p=0.0165). It showed that
90% of the reported accidents occurred to pre-frail elderlies®.

Non-frail elderly people and their license to drive motor vehicles

Limitations and contributions to the nursing field

The study’s limitations (possible changes in outcomes) re-
fer to the self-reported questions by the elderlies (evaluation
of some frailty phenotype markers, clinical and driving vari-
ables). Since it is a cross-sectional study, it has not allowed us
to prove causes and consequences among the variables. It was
also carried out in only one city of the country.

This is an unprecedented study in nursing and it highlights
an essential field for the performance of gerontological nurs-
ing. The results provide support for further studies aimed at a
safer traffic environment.

CONCLUSION

Most of the elderlies who underwent physical and mental
aptitude tests to drive motor vehicles are non-frail. The preva-
lence is substantial when compared to other studies that have
investigated elderlies from the community.

There was no expressive association between the aptitude
tests and physical frailty. Nevertheless, tracking frailty subsi-
dizes preventive interventions, which seek to interfere posi-
tively in the act of driving.

The absence of physical frailty does not necessarily point
out that the elderly is able to drive motor vehicles. The ca-
pable with restriction condition is primarily connected to the
use of corrective lenses; the temporarily capable to the altered
clinical condition. These parameters were not evaluated by
the physical frailty phenotype. The isolated evaluation, upon
the physical frailty phenotype, is insufficient to determine the
physical aptitude of elderlies. It is therefore necessary to con-
duct more tests.
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