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Driving and visual deficits in stroke patients

Direcao de automoveis e déficits visuais em pacientes com AVC

Marina Marcondes Braga’, Renato Nickel', Marcos Lange’, Elcio Juliato Piovesan?

ABSTRACT

Objective: The aim of the present study was to conduct an exploratory assessment of visual impairment following stroke, and to discuss the
possibilities of reintroducing patients to the activity of driving. Methods: The Useful Field of View test was used to assess visual processing
and visual attention. Results: A total of 18 patients were included in the study, and were assigned to either the drive group (n=9) or the
intention group (n=9). In the drive group, one patient was categorized as moderate-to-high risk; whereas, in the intention group, one patient
was categorized as low-to-moderate risk. Additionally, two patients in the intention group were categorized as high risk. The patients did not
perceive their visual deficits as a limitation. Conclusion: Visual attention is an interference factor in terms of the safe performance of driving
after a stroke. All patients showed a high level of interest for the independence provided through being able to drive.
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RESUMO

Objetivo: O objeto deste estudo foi realizar uma avaliacao exploratéria de déficits visuais decorrentes do AVC e discutir possibilidades de
retorno a direcdo de automoéveis. Métodos: Estudo descritivo e observacional. O software UFQV foi utilizado para avaliar o processamento
visual e atencao visual. Resultados: Um total de 18 pacientes foram incluidos no estudo, classificados em Grupo Direcao - GD (n=9) e Grupo
Pretensao — GP (n=9). No GD, um paciente foi classificado em moderado a alto risco de acidentes, e um paciente do GP em baixo a moderado
risco. Especificamente, no grupo GP, dois pacientes foram classificados em alto risco de acidentes. Pacientes nao reconhecem os déficits
visuais como dificuldades. Conclusdo: Atencéo visual é um fator de interferéncia no desempenho seguro da direcao apés o AVC. Todos os

pacientes mostraram alto interesse na independéncia oferecida pela direcao de automaveis.

Palavras-chave: acidente vascular cerebral; conducéo de veiculo; acidentes de transito.

A significant proportion of stroke patients face limitations
in their daily activities, including the ability to drive. Driving is
crucial as it enables the patient to be independent, as well as
maintain social relationships and find work opportunities***.

Once it has been deduced preliminarily that driving may be
unsafe for stroke patients, it is necessary that a multidisciplinary
team evaluate the patient. This is to guarantee personal and soci-
ety safety, as well as to allow a better chance of a safe return to
driving. Worldwide, studies suggest that 95% of individuals who
undergo team assessments feel that it is safe to return to driving®.

The aim of this study was to conduct an exploratory
assessment of visual impairment and to discuss the possibili-
ties of returning to driving, following stroke.

METHODS

This was a descriptive and observational study that focused
on patients with chronic stroke. The study was conducted

at the Cerebrovascular Outpatient Clinic of the Hospital
Clinics of the Federal University of Parana between July 2015
and March 2016. The research project was approved by the
Local Research Ethics Committee under registration number
19838413.9.0000.0102 and reference n° 362.725 on August 16,
2013. The elaboration of this article was guided by the protocol
of the Strengthening the Reporting of Observational Studies in
Epidemiology statement.

Chronic (more than three months) stroke patients
between 18 to 60 years of age, who drove before the occur-
rence of stroke, participated in the current study. Patients
were excluded if they had other health conditions that could
limit their performance.

All patients were submitted to the Useful Field of View
(UFOV) test to assess visual function and visual attention
capabilities, both of which are considered predictive tools for
assessing the ability to perform the activity of driving after the
occurrence of stroke. The UFOV consists of three sub-tests: 1)
processing speed and the central vision test, 2) divided attention,
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and 3) selective attention. The first test assesses the speed of
visual processing in increasingly complex task demands, and
it is necessary to use both eyes to detect, identify, and local-
ize briefly-presented targets. The second test assesses divided
attention and is necessary to identify the target and localize a
simultaneously-presented target displayed on the periphery of
the monitor. The third test is identical to the second test, except
that the target is embedded in distractors, making the task more
difficult. This task assesses selective attention®”*’.

The results are presented in scores, reported in milliseconds
(ms), for each of the three subtests. The final result is a combi-
nation of the results of the three subtests and is automatically
calculated by the software. It determines the risk of a car crash,
categorized into different risk levels (very low risk, low risk, low-
to-moderate risk, moderate-to-high risk and high risk)®.

The statistical analyses were conducted using the non-para-
metric Mann-Whitney U test for comparison of the unpaired
groups and evaluation of the degree of data interlacing. For the
UFOV test, the null hypothesis was accepted at p < 0.05.

Patients were divided into two groups to deduce the cor-
relation between the decision of the patient to return to driv-
ing and the probability of their involvement in a car acci-
dent, considering the visual deficits of the patient as a result
of the stroke. The drive group (DG) comprised patients who
returned to driving after stroke, and the intention group (IG)
comprised patients who intended to return to driving.

RESULTS

A total of 30 patients were selected during the study period;
however, only 18 met all the inclusion criteria. The mean age
of patients was 42.2 + 12.5 years, and eight of the participants
were female. Considering the general UFOV results in terms
of the risk of a car accident, of the 12 (66.6%) patients who
were categorized as very low risk, half had returned to driving
(DG). Two patients were categorized as low risk, and both had
returned to driving (DG). One patient was categorized as mod-
erate-to-high risk and he had already returned to driving (DG).
Only one patient was categorized as low-to-moderate risk (IG)
and he intended to return to driving. The last two patients
were categorized as high risk, and neither returned to driving
(IG). Tables 1 and 2 summarize these data.

Nine patients were included in each group. The mean age
was 40.2 + 11.8 years in the DG and 44.1 + 13.6 years (p =
0.605) in the IG. The study evaluation was conducted 170 +
294 days after stroke; 261.2 + 402.2 days later in the DG, and
79.2 + 57 days following stroke in the IG (p = 0.340). In both
groups, four patients were female. Ischemic stroke was the
etiology in seven patients in the DG and five patients in the
IG. In terms of educational level, two patients in the DG, and
three patients in the IG had a bachelor’s degree (p = 0.501).
Considering employee status, six patients in the DG and
three in the IG were employed (p = 0.267).
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Table 1. Individual results for the UFOV test.

Processing Divided Selective

Patient Group Risk speed e.m-d attention attention
central vision

P1 IG Very low 17.4 34.9 141.6
P2 IG Very low 18.4 31.5 34.9
P3 DG Very low 177 18.2 215.0
P4 IG Very low 14.8 75.5 78.2
P5 DG Very low 17 17 211.6
P6 IG Very low 14.9 23 58.2
p7 DG Very low 14.8 17.2 111.5
P8 IG High 71.5 371.6 500
P9 DG Very low 14.8 38 91
P10 DG Low 14.8 218 218
P11 DG Very low 14.8 14.8 101.5
P12 IG High 71.5 500 500
P13 IG Very low 14.8 14.9 51.5
P14 DG MOdi:ZEe'to' 14 500 500
P15 IG Very low 14.8 48.2 48.2
P16 16 oYt 28.2 2649 4416
P17 DG Very low 14 18 28
P18 DG Low 14.8 118.2 118.2

DG:drive group; IG: intention group.

Table 2. Risk for driving in the Drive Group (DG) and the
Intention Group (IG).

Risk* 1G DG
Very low 6 6
Low 0 2
Low-to-moderate 1 0
Moderate-to-high 0 1
High 2 0

*p = 0.46, Mann Whitney-U Test

All patients in the DG had central vision and the normal
processing speed was preserved; however, two faced diffi-
culties of divided attention and one had severe difficulty in
terms of divided attention. In terms of selective attention,
only one patient faced a severe difficulty. Table 1 summarizes
the results of the UFOV test in both groups.

One patient from the DG (P14), who presented with a mod-
erate-to-high car accident risk, considered poor vision to be a
limitation that discouraged driving. Two other patients (P5
and P10) stated that poor vision was a difficulty while driving,
although no significant results were shown in the UFOV test.
Only two patients (P11 and P14) were evaluated by the national
traffic department. Although they were allowed to drive, we
observed that P14 showed a considerable visual deficit.



Two patients in the IG had central vision loss and a decrease
in processing speed, one had difficulty with divided attention
and one had severe difficulty with divided attention. In terms of
selective attention, three presented with severe difficulty. Table 1
summarizes the results of the UFOV test in both groups.

Patients in the IG who were categorized as high or
low-to-moderate risk mentioned fear and motor skills as a diffi-
culty in being able to return to driving but did not refer to vision
as a difficulty that limited them from returning to driving. This
shows the divergence of what they consider to be a limitation
and what the difficulty actually is. One of the patients in this
group (P1) referred to vision as a limitation, although, his results
on the UFOV test were categorized as a very low crash risk.

There were no significant differences between the
groups when comparing the risk of driving and the results
for the three subtests of the UFOV, as seen in Tables 2 and 3.
However, the results of participants within the DG were bet-
ter than those in the IG in terms of processing speed and cen-
tral vision, divided attention, and selective attention.

DISCUSSION

In the current study, there was no significant difference
between the results obtained from the evaluation of patients
who returned to driving and those who did not, following
stroke. However, the results of specific abilities such as pro-
cessing speed, and divided and selective attention were bet-
ter in participants from the DG.

The results of the present study corroborate results of
previous studies that have demonstrated the importance of
driving for patients, allowing them to have independence,
freedom, and enabling them to expand their social and
work-related opportunities**®.

This study was based on an international evaluation
method for driving rehabilitation, that enabled the identifi-
cation of an interference factor such as a visual deficit or a
motor issue that may hinder the safe driving after the occur-
rence of stroke.® Similar to our evaluation, 95% of patients
have felt safe returning to driving with a low risk of involve-
ment in traffic accidents>*!. Apart from this, the reduced
risk was based on therapeutic recommendations and indi-
cations®!'. The present study also demonstrated the diver-
gence between the perception of the patient about his visual
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Table 3. Results of the subtests of the UFOV test in the Drive
Group (DG) and the Intention Group (IG).

Variable* IG DG P*%
Processing speed and 17.4 14.0 0094
central vision (48.2-78.2) (38.0-154.5) ’
- : 48.2 38.0
Divided attention (31.5-264.9) (18.0-75.2) 0.161
. . 78.2 15.5
Selective attention (51.5-441.6) (218.0-288.5) 0.666

*All variables are presented as median (1st-3rd interquartile); ** Mann
Whitney-U Test.

function and the objective test, which showed increased risk
of accidents. This was because the patient incorrectly felt safe
to return to driving, without considering real deficits.

In the present study, two patients were allowed by the
national traffic department to return to driving after their
stroke, both of whom had significant visual deficits, increasing
the risk of a car accident. Although this study involved a small
sample, our data highlight errors in the current assessment
procedure in Brazil and the importance of specific and sensi-
tive evaluation of visual deficits. Factors such as visual deficits
affect safety during driving and, as a result, the risk of a crash
cannot be ruled out.

It is important to consider the divergence between what
the stroke patients consider a limitation as opposed to the
actual difficulty in engaging in the activity. This reflects and
reinforces the need for a complete assessment to ensure
safety of all people on the road.

Considering these findings, urgent changes need to occur
in the official evaluation, including the formation of a mul-
tidisciplinary team and the development of standard proto-
cols, as is followed in developed countries'?®.

One important limitation in the present study is the small
sample, as it restricts a more in—-depth analysis and discussion
about the individuals and the possible correlations between
the evaluation carried out and the groups studied. This study
only evaluated the visual function of the patients and other
functions need to be considered, to reach a final conclusion on
the capacity of the patient to return to driving after a stroke.

In conclusion, visual function is an important factor for
driving a vehicle after stroke. In Brazil, new guidelines must
be established to include a multidisciplinary team and a
standard protocol to evaluate the safety of these patients
when returning to driving.
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