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Abstract 
Background: Driving is an important activity of daily 
living assoc ia ted with improved c o m m u n i t y 
reintegration and better quality of life. It is however 
unclear if there is a definite difference in the motor 
function, community reintegration and quality of life 
of stroke survivors who returned to driving and those 
who did not. 
Methods: Stroke survivors with pre-stroke driving 
history participated in this cross sectional survey. 
Socio-dcmographics, clinical characteristics and 
driving history were documented. Motor function, 
community reintegration and quality of life were 
assessed using the Modified Motor Assessment Scale 
(MMAS), Reintegration to Normal Living Index 
(RNLI) and Health-Related Quality of Life in Stroke 
Patients (HRQOLISP-40) respectively. Returners 
and non-returners were compared using Mann 
Whitney U test at a0 0 5 . 
Results: Fifteen out of the 44 stroke survivors 
(34.1%) who participated in this study had returned 
to driving after their stroke. There was no significant 
difference in age, time since stroke onset and years 
of driving experience prior to stroke onset (p >0.05) 
between returners and non-returners. There was 
however a s igni f icant d i f f e r ence in the motor 
function, community reintegration and quality of life 
between the two groups (p<0.01). 
Conclusion: Stroke survivors with pre-stroke driving 
who returned to driving after stroke had better motor 
function, community reintegration and quality of life 
compared to their counterparts who had not returned 
to driving. 
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Resume 
Contexte: La conduitc est une activitc dc la vie 
quotidienne importantc associcc a une mcillcurc 
reinsertion socialc et a une mcillcurc qualitc dc vie. II 
n'est toutcfois pas clair s'il existc une difference 
ncttccntrc la fonclion motricc, la reinsertion socialc 
cl la qualitc dc vie des survivants d'AVC qui sont 
rctoumcs au volant et dc ccux qui nc lc sont pas. 
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Les methodes : Lcs su rv ivan t s d 'AVC avee 
antecedents dc conduitc avant I'AVC ont participc a 
cc t t c cnquctc t r ansvcrsa lc . Lcs donnccs 
sociodcmographiqucs, lcs caractcristiqucs cliniqucs 
et lcs antecedents dc conduitc ont etc documcntcs. La 
fonction motricc, la reintegration en communautc et 
la qualitc dc vie ont etc rcspcctivcmcnt cvaluccs a 
I'aide dc I'cchcllc devaluation dc la motricitc modificc 
(EEMM), Tindicc dc reintegration dims la vie normalc 
(IRVN) et dc la qualitc dc vie lice a la sante chcz lcs 
patients ayant subi un AVC (HRQOLISP-40). Ccux qui 
sont revenus a la conduitc ct ccux qui ne sont pas 
revenus ont etc compares en utilisant le test U dc Mann 
Whitney a a()05. 
Resultats : Quinzc des 44 survivants d'AVC (34,1 %) 
ayant participc a ccttc etude ctaicnt revenus a la 
condui tc aprcs leur AVC. II n ' y avai t pas de 
d i f f e r ence s ign i f i ca t ive dans P a g e , lc t emps 
ecoulc depuis lc debut dc I 'AVC ct lcs annecs 
d ' e x p c r i c n c e dc condui tc avant lc debut dc 
I'AVC (p> 0.05) cntrc ccux qui sont revenus ct ccux 
qui nc sont pas revenus. II y avait cepcndant une 
difference significative dans la fonction motricc, la 
reintegration dans la communautc ct la qualitc de 
vie cntrc lcs deux groupes (p <0,01). 
Conclusion : Lcs victimcs d'accidcnt vasculaire 
cerebral avcc conduitc avant I'AVC qui sont revenues 
a la conduitc aprcs I'AVC avaicnt une mcillcurc 
fonction motricc, reintegration dans la communautc ct 
une qualitc dc vie supcricurc a ccllc dc leurs homologucs 
qui n'ctaicnt pas revenus a la conduitc. 

Mots - cles : Retour a la conduitc, Fonction motricc. 
Reintegration dans la communautc, Qualitc de vie, 

Introduction 
Stroke is a serious and disabling health problem 
global ly 11 ]. With improvement in hcal thcarc 
services, majority of stroke survivors return to live 
in the community. However, about 70% arc left with 
some degree of physical or cognitive impairments 
[2,3] that may hinder optimal reintegration. The 
res idual motor impairments make communi ty 
reintegration an enormous challenge to many stroke 
survivors by affecting their normal activities of daily 
living, including ability to return to driving [4,5]. 
Driving, an important activity of daily living for 
many people [6], is a complcx activity that requires 
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full functioning of mulliplc systems that might h a v e 
been compromised in stroke survivors [7]. Hcnee , 
return to driving post stroke signifies progress-in the 
rccovcry trajectory for those who had p r c - s t r o k e 
driving history. 

Driving cessation often scon a m o n g s t r o k e 
survivors interferes with many activi t ies o f da i ly 
living needed for maintaining independent l i v ing 
status, such as working and shopping 18). It can result 
in adverse changes in mood, reduced life sa t i s fac t ion , 
loss of identity and social isolation [9-12]. R e t u r n 
to driving therefore decreases depression and r cduccs 
the sense of immobility assoc ia ted w i t h s t r o k e 
[13,14]. It has also been submitted that abi l i ty to 
drive after a stroke is an indicator of independence, 
and demonstrates strong association with good socia l 
reintegration [15]. Yet, only a small propor t ion o f 
survivors who were driving before the s t roke re turn 
to driving. Allen ct al [16] and Aufmnn ct al [17 ] 
reported the rate of return to driving six months a f t e r 
admission to inpatient rehabilitation for s t roke a s 
19% and 30% respectively. Fisk ct al [ 1 8] had ear l ier 
reported a return rate of about 50% five-year pos t 
rehabilitation. 

Driving an automobi le r e q u i r e s a h i g h 
degree of competence on many levels, i n c l u d i n g 
physical abilities and cognitive skills, to in tegra te 
and respond appropriately to mult iple rap id a n d 
transient signals [8]. Safe driving requires in tac t 
visual, behavioural, and cognitive ability [19 ,20] . 
These abilities generally fall under three doma ins : 
motor (e.g. turning the wheel, using the foot peda l s , 
turning on windshield wipers), v i sua l -pc rccp tua l 
(e.g. recognizing traffic signs, noticing events in the 
periphery, parking between lines), and cognit ive (e.g. 
being aware of speed limit, knowing the d i rec t ions 
to the destination, planning and assessing sa fe ty in 
merging and switching lanes [2 1 ]. Thus , pa tho logy 
that affects attention, perception, e x e c u t i v e a n d 
motor function, and awareness of cogn i t ion a n d 
behavioural performance may lead to driving e r r o r s 
and result in crash [22]. These functions a re o f t en 
impaired post-stroke and consequently, people w h o 
have suffered a stroke have greater deficiency when 
driving than stroke-free individuals | 19). 

Considering that returning to dr iving pos t -
stroke is an index of reduction in the burden of c a r e 
associated with stroke and improved qual i ty of life, 
it is important to investigate the potential for r e tu rn 
to driving in stroke population. Evidence has s h o w n 
that younger age al stroke onset, lower level o f 
disability and fewer cognitive deficits a r c a s soc i a t ed 
with return to driving after stroke |4,1 7, 23-24) . Mos t 
studicsc.on return to driving after stroke focused on 
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d r i v i n g a s s e s s m e n t p r o t o c o l s a n d 
c o g n i t i v e a n d v i s u a l i m p a i r m e n t on d 
[ 8 , 2 5 ] . T h e r e i s p a u c i t y o f . i n f o r m ; 
p o s s i b l e d i f f e r e n c e s in m o t o r f u n c t i o r 
r e i n t e g r a t i o n a n d q u a l i t y o f l i f e bci 
s u r v i v o r s w h o h a d r e t u r n e d t o d r i v i n g ji 
h a d n o t . W e c o m p a r e d t h e m o t e 
c o m m u n i t y r e i n t e g r a t i o n a n d q u a l i t y o 
s t r o k e s u r v i v o r s w h o h a d r c t u r n c < 
( r e t u r n e r s ) a n d t h o s e w h o h a d no t (n< 
A s s o c i a t i o n b e t w e e n r e t u r n t o d r iv in 
d e m o g r a p h i c v a r i a b l e s ( a g e , s e x , 
e d u c a t i o n a l s t a t u s , m a r i t a l s t a t u s ) 
v a r i a b l e s ( t i m e s i n c e s t r o k e o n s e t , ye; 
p r c - s t r o k e , ( s i d e o f a f f e c t a t i o n a n d lim 
a m o n g r e t u r n e r s w e r e a l s o s t u d i e d . 

M e t h o d s 
C o m m u n i t y - d w e l l i n g s t r o k e s u r v i v o 
inc iden t s t r o k e a n d p r c - s t r o k e d r i v i n g 1 
y e a r s a t t e n d i n g t h e p h y s i o t h e r a p y 
U n i v e r s i t y C o l l e g e H o s p i t a l , I b a d a n 
H o s p i t a l , A b u j a w e r e p u r p o s i v c l y rccr i 
c r o s s s e c t i o n a l s u r v e y . R e c r u i t m e n t ol 
s p a n n e d f o u r ( 4 ) m o n t h s . P a r t i c i p a n t s 
to p a r t i c i p a t e if t h e y h a d m i l d t o m o d c r 
( < 3 o n M o d i f i e d R a n k i n S c a l e ) ; n o 
2 4 / 3 0 o n M i n i M e n t a l S t a t e E x a m i n a t h 
v i s u a l Held o r v i s u a l a c u i t y i m p a i r m 
a p p r o v a l w a s o b t a i n e d f r o m t h e 
i n s t i t u t i o n a l h e a l t h r e s e a r c h e t h i c s co 
p a r t i c i p a n t s g a v e i n f o r m e d c o n s e n t s . 

A c o n t e n t - v a l i d a t e d , s t r u c t u r e d 
w a s u s e d t o o b t a i n s o c i o - d c m o g r a p h i c 
i n f o r m a t i o n o f t h e p a r t i c i p a n t s . R c l c v a n 
on d r i v i n g h i s t o r y a n d c u r r e n t d r i v i n g st 
e l ic i ted u s i n g t h e s a m e q u e s t i o n n a i r e . M 
o f p a r t i c i p a n t s w a s a s s e s s e d u s i n g t 
M o t o r A s s e s s m e n t S c a l e ( M M A S ) . T h e 
is a n - i t c m s c a l e f o r a s s e s s i n g m o t o r r 
s t r o k e . It is a p e r f o r m a n c e - b a s e d scalc 
7 - p o i n t L i k c r t s c a l c f r o m 0 - 6 . T h e q 
s p e e d o f p e r f o r m a n c e o f t a s k s w e r e as 
o n t h e c r i t e r i a f o r s c o r i n g e a c h t a s k 
s c o r e s r a n g e d f r o m z e r o t o a m a x i 
C o m m u n i t y r e i n t e g r a t i o n w a s a s s e s s 
R e t u r n t o N o r m a l L i v i n g I n d e x ( R N L 
127) c o m p r i s e s 1 1 d e c l a r a t i v e s t a t emc i 
a v i s u a l s c a l c f r o m z e r o ( d o c s no t 
s i t u a t i o n ) t o lO ( f u l l y d e s c r i b e s m 
O b t a i n e d s c o r e s w e r e s u b s e q u e n t l y trai 
p e r c e n t s c o r e s . H i g h e r s c o r e s d t 
r e i n t e g r a t i o n i n t o t h e c o m m u n i t y . T h e F 
Q u a l i t y o f L i f c in S t r o k e P a t i e n t s (FIR 
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was used lo assess the Quali ty of Life (QoL). The 
H R Q L I S P - 4 0 128] is a 40- i l em d iscasc-spcc i f ic 
measure of quality of life alter a stroke. It assesses 
QoL in 5 domains. Higher scores indicate better QoL. 
All o u t c o m e s w e r e a dm in i s t e r e d by one o f the 
researchers (NKO). 
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Data analysis 
Data were summarised using descriptive statistics. 
Mann Whi tney U test was used lo examine the 
d i f f e r e n c e s in m o t o r f u n c t i o n , c o m m u n i t y 
reintegration and QoL among stroke survivors who 
had returned to driving (returners) and those who 
had not (non-returners). Chi-squarc test was used to 
investigate the association between selected socio-
dcmographic (sex, occupation, educational status, 
marital status), clinical variables (side of affectation 
and limb dominance), and each of motor function, 
community reintegration and quality of life among 
the returners. Level of significance was set at p<0.05. 

Results 
Forty-four s t roke survivors (37 males, 7 females) 
par t ic ipated in this survey. The mean age of the 
par t ic ipants w a s 56 .3±8 .9 years ( range = 39-75 
years). The time since stroke onset was 23.55±35.80 
w e e k s (1 2 - 2 2 8 w c c k s ) w h i l e y e a r s o f d r i v i n g 
experience be fo re s t roke onset was 20 .05± 14.24 
years ( 2 - 5 0 years ) . T h e soc io -dcmograph ic and 
clinical charac te r i s t i cs of the par t ic ipants arc as 
presented in table 1. 

About a third of the stroke survivors (34.1 %) 
had returned to driving af ter stroke. There was no 
significant difference in the age of returners and non-
returners (p=0.19). However, returners were younger 
(53.80±7.30 years) than non-returners (57.52±9.52 
years). Returners were mostly males (93.3%), had 
tertiary educat ion (86.7%>) and all were marr ied 
(n=15). There was no significant dilTcrencc in years 

of driving experience prior to stroke onset (p~0.90) 
and t ime s ince s t roke onset (p^O.97) between 
r e t u r n e r s and n o n - r e t u r n e r s . R e t u r n e r s had 
significantly higher motor function score, community 

Table I: Demographic and Clinical Characteristics of the 
Participants (N=44) 

Characteristics Frequency(n) (%) 

Gender 
M;ilr 11 84 1 
Female 1 15.5 
Occupation 
Highly ski lied 22 50 
Artisan/ Self employed 7 15.9 
Business/ Semi skilled 6 13.6 
Unemployed 2 4.5 
Retired 7 15.9 
Marital status 
Single 2 4.5 
Married 37 84.1 
Divorced 3 6.8 
Widowed 2 4.5 
Level of Education 
None 1 2.3 
Primary 3 6.8 
Secondary 9 20.5 
Tertiary 31 70.5 
Limb Dominance 
Right 39 88.6 
Left 5 11.4 
Side of Affectation 
Right 26 59.1 
Lefl 18 40.9 
Return to Driving 
Yes 15 34.1 
No 29 65.9 
Mean Age (years) 56.3±8.9 
reintegration score and health-related quality of life 

score (p<0.0 l ) than the non-returners (Tabic 2). 

Table 2: Comparison ofage, motor function, community reintegration and HRQOLbetvvcen returners and non-returners 

U- value P-value 
Returners (n=15) Non-Returners (n = 29) 
M ea n ra n k M ea n ra n k 

Age (years) 19.17 24.22 167.50 0.22 
Motor Function 31.90 17.64 76.50 0.01 
Community Reintegration 34.83 16.12 32.50 0.01' 
URQOL " 32.53 17.31 • 67.00 0.01 

^significant at f)<0.05 

Kcvs 
HRQOL= Health related quality of life 
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There was no s i g n i f i c a n t a s s o c i a t i o n 
between return to driving and each of sex and level 
of education among returners (p>0.05) . Re turn to 
driving was not associated with side of bra in lesion, 
although majority of returners ( 6 0 . 0 % ) had r ight 
hemispheric stroke 

Pc r r i e r ct aI 130]; T a n ct al 131 ] and Yu ct al [32]. 
T h e s e a u t h o r s r e p o r t e d an associa t ion between 
y o u n g e r a g e a n d r e t u r n to dr iving among stroke 
s u r v i v o r s w i t h p r c - s t r o k e dr iving history. All the 
p a r t i c i p a n t s w h o r e t u r n e d to driving in this study 
w e r e m a l e s . - T h i s is in l ine with the report of 
M c N a m a r a ct al [33 ] that male stroke survivors tend 
t o r e t u r n t o d r i v i n g m o r e t h a n their female 

Tabic3: Association between return to driving and socio-demographics and selected clinical variables of 
participants 

Returned to driving X: P-valuc 
Frequency % 

Male 14 93.33 1.453 0.23 
Female 1 6.67 
Occupation 
Highly Skilled 10 66.67 
Artisan/ self employed 2 13.33 
Business/Semi skilled 3 20.00 6 .69 0.15 
Unemployed 0 0.00 
Retired 0 0.00 
Marital status 
Single 0 0.00 
Married 15 100.00 4 .306 0.23 
Divorced 0 0.00 
Widowed 0 0.00 
Level of Education 
None 0 0.00 
Primary 2 13.33 7 .438 0.06 
Secondary 0 0.00 
Tertiary 13 86.67 
Limb Dominance 
Right 13 13.33 0.88 0.77 
Lett 2 86.67 
Side of Affectation 
Right 6 40.00 3.431 0.06 
Left 9 60.00 

Discussion 
Of the forty-four participants in this survey, only 
about a-third (34.1%) had returned to dr iv ing a f t e r 
their stroke events. This is consistent with f indings 
from earlier studies that reported the ra tes of re turn 
to driving after a stroke as ranging be tween 3 0 % 
and 66% [13,17,29-30). Participants w h o re turned 

.to driving were comparable to those w h o did not 
return to driving in age, sex and mar i t a l s t a t u s . 
Previous studies had similarly reported no d i f f e r ence 
in sex and marital status between s t roke su rv ivo r s 
who returned and those who did not return to d r iv ing 
after a stroke |8,15,29J. Nonetheless, p a r t i c i p a n t s 
who returned to driving were younger than those w h o 
did not. This finding is comparable to the repor t s o f 

c o u n t e r p a r t s . T h i s c o u l d be because of the social role 
e x p e c t e d o f m a l e s . In this community, male gender 
is a s s o c i a t e d w i t h p r o v i s i o n for family needs and 
ac t iv i t i e s s u c h a s d r i v i n g . Expectat ions from family 
m e m b e r s c o u l d c o m p e l m a l e s t roke survivors to 
r e t u r n t o d r i v i n g e a r l i e r t h a n their female 
c o u n t e r p a r t s in o r d e r to s a t i s f y the societal role 
e x p e c t a t i o n s . It c o u l d a l s o be that males might have 
be t t e r in i t ia l p o s t s t r o k e clinical status than their 
f e m a l e c o u n t e r p a r t s , w h i c h made it easier for them 
to r e c o v e r m o t o r f u n c t i o n and return to driving after 
a s t r o k e e v e n t . T h e i r in i t ia l post stroke clinical 
f u n c t i o n s w e r e h o w e v e r not assessed in this study. 

S i d e o f b r a i n lesion was not significantly 
a s s o c i a t e d - w i t h r e t u r n to driving. However, more 
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individuals with right hemispheric stroke returned to 
driving than those with left hemispheric stroke in a 
ialio of 3:2. This could he because the Nigeria rule 
of road permits right-hand traffic with a resultant 
left-hand drive. This may have given an advantage 
to individuals with left hemiparesis and right limb 
dominance. These individuals p r o b a b l y found it 
easier returning to driving given the location of the 
gear system and pedals, which arc on the right side 
of the driver 's sitting position. However, the long 
term clTcct may be de t r imenta l cons ide r ing that 
patients with right hemispher ic s t rokes a rc more 
prone to hemispatial neglect than their counterpar ts 
with left hemispher i c s t r o k e [34] . 

Part ic ipants who had returned to dr iving 
(returners) had better motor function than those who 
had not. Th i s a f f i r m s the i m p o r t a n c e of mo to r 
function as a major contributor to return to driving 
after stroke. It could be that only part icipants with 
minimal impairments at stroke onset or those who 
recorded improvement in motor function over time 
were able to return to driving. Driving is a functional 
task which requires a certain level of motor function 
to execute. Motor function has been adjudged a key 
component and predic tor of d r iv ing a f t e r s t roke 
[ 1 7 , 1 9 , 2 3 , 3 0 ] . E v i d e n c e s u g g e s t s t h a t s t r o k e 
survivors with cognitive impairments coupled with 
low motor function of the lower extremity a rc less 
likely to be able to return to driving af ter s troke [ 17]. 
It is also possible that driving in itself as a task has 
led to improvement in motor function in returners. 

Stroke survivors who had returned to driving 
(returners), recorded better community reintegration 
than those who had not returned lo driving. This is 
in congruence with the findings of Fincstonc et al 
[15]. Fincstonc ct al [15] reported a s ignif icant 
difference in community reintegration between stroke 
survivors who had relumed to driving and those who 
had not. Their study showed community reintegration 
score of those who had returned to driving to be almost 
twice that of those who had not returned, which is 
comparable with the finding from this study. Driving 
status has s igni f icant i n f l uence on c o m m u n i t y 
reintegration after stroke [35]. The improvement in 
community reintegration of the participants could also 
be due to their improved motor function which had been 
reported to enhance community reintegration af ter 
stroke by Ola ley c ct a I [36]. 

Our findings s h o w e d that c o m m u n i t y -
dwelling stroke su rv ivo r s w h o had r e tu rned to 
driving had better quality of life compared to those 
who had not. Fac tors that independent ly a f fec t 
quality of life among stroke survivors have been 

rcpoilcdly shown to be improved by driving. For 
instance, depression and dependence in ADL have 
been widely associated with poor quality of life post 
stroke [37-39). Driving decreases depression and 
reduces the sense of immobili ty associated with 
s t roke [13 ,14] . Dr iv ing a ca r implies mobility, 
independence and f reedom for a s t roke patient 
[22 ,231 and t h e r e f o r e wou ld be an impor tan t 
contributor to quality of life af ter stroke [35]. In 
addition, a significant association has been found 
between driving and communi ty reintegration in 
stroke patients [15]. The stroke survivors in this study 
w h o had re turned lo d r iv ing had bet ter motor 
function and community reintegration and this could 
have positively impacted their quality of life. 

This study is the first to compare motor 
function, community reintegration and quality of life 
in stroke survivors with pre-stroke driving history 
in our community. However, non-probing of the 
immediate post-stroke clinical parameters such as 
extent of the lesion is an important limitation to the 
findings of this study. The outcome of the study 
should also be interpreted with caution bccause of 
the small sample size. 

Conclusion 
St roke s u r v i v o r s with p r c - s t r o k c d r iv ing w h o 
returned to driving (returners) after stroke had better 
motor function, community reintegration and quality 
of life compared to their counterparts who had not 
relumed to driving (non-returners). The better motor 
function observed in stroke survivors who returned 
to driving suggests that motor function cither plays 
a role in return to driving or is possibly improved by 
it. The findings of this study further aff irm return lo 
dr iv ing as an indicator or part of a t t r ibu tes of 
community reintegration and improve quality of life 
after stroke. 
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