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RESUME

Nous avons examiné les relations entre la santé percue (p. ex., 'état de santé auto-évaluation) et des pratiques
d’autorégulation de la conduite (p. ex., la fréquence de la conduite, I'evitement des situations de conduite difficiles) comme
médiée par les attitudes et les perceptions de conduite (a savoir, le confort de conduite, les attitudes positif et négatif envers
la conduite) dans les données recueillies pour 928 conducteurs agés de 70 ans et plus inscrits a I’étude Candrive II.
Nous avons observé que les attitudes spécifiques a la conduite (p. ex., le confort de conduite, les attitudes négatives
envers la conduite) assurent la médiation des relations entre les symptomes de santé et les comportements de conduite
auto-reglementés au début et au fil du temps. Seuls les attitudes négatives a I'égard de conduite ont mediés entierement les
relations entre les changements dans les symptdmes percus de la santé et les changements dans le comportement de
conduite. Les symptomes percus pour la santé influencent apparemment la probabilité d’éviter des situations difficiles de
conduite par le biais de deux attitudes négatives initiales pour la conduite, ainsi que des changements dans les attitudes
négatives au fil du temps. Comprendre les influences sur le comportement de conduite d’auto-réglementation seront
bénéfiques lors de la conception des interventions visant a améliorer la sécurité des conducteurs agés.

ABSTRACT

We examined the relations between perceived health (e.g., self-perceived health status) and driving self-requlatory practices
(e.g., frequency of driving, avoiding challenging driving situations) as mediated by driving attitudes and perceptions
(i.e., driving comfort, positive and negative attitudes towards driving) in data collected for 928 drivers aged 70 and older
enrolled in the Candrive II study. We observed that specific attitudes towards driving (e.g., driving comfort, negative
attitudes towards driving) mediate the relations between health symptoms and self-regulatory driving behaviours at
baseline and over time. Only negative attitudes towards driving fully mediated the relationships between changes in
perceived health symptoms and changes in driving behavior. Perceived health symptoms apparently influence the
likelihood of avoiding challenging driving situations through both initial negative attitudes towards driving as well as
changes in negative attitudes over time. Understanding influences on self-regulatory driving behaviours will be of
benefit when designing interventions to enhance the safety of older drivers.
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Strong links have been established between health
status, attitudes towards driving, and driving behav-
iour (e.g., driving restriction or cessation) in older
adults. For example, from a systematic review of the
literature, Marshall and Man-Son-Hing (2011) observed
that drivers with more chronic medical conditions
were more likely to cease or restrict their driving.
Similarly, in prospective, longitudinal research studies,
Edwards, Lunsman, Perkins, Rebok, and Roth (2009)
found that driving cessation of older adults is asso-
ciated with health declines; and O’Connor, Edwards,
Small, and Andel (2011) found that decreased driving
in older adulthood was significantly related to depres-
sive symptoms and poorer self-rated health compared
to older adults with stable health who maintained
their driving patterns.

National associations (e.g., American Association of
Motor Vehicle Administrators, 2009; Canadian Med-
ical Association, 2012) have identified medical condi-
tions known to affect driving that can assist physicians
in determining fitness to drive. The most frequently
reported chronic health conditions in drivers aged 64
to 88 include cataracts, arthritis, hearing difficulties,
and high blood pressure (Ruechel & Mann, 2005).
In addition, other deficits affecting vision as well as
cardiovascular, pulmonary, musculoskeletal, and neu-
rological systems have been shown to directly affect
driving outcomes (Anstey, Wood, Lord, & Walker,
2005). Medical conditions and physical frailty may put
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older adults at an increased risk of crashes, traffic vio-
lations, being stopped by police, and higher likelihood
of injury in a car crash (e.g., Marottoli, Cooney,
Wagner, Doucette, & Tinetti, 1994; McGwin, Chapman, &
Owsley, 2000).

Moreover, it has been shown that health symptoms are
more strongly associated with driving difficulties than
are health conditions (Tuokko, Rhodes, & Dean, 2007).
Self-ratings of health symptoms affecting the spine and
lower body appear particularly relevant to difficulties
experienced in performing driving-related behaviors
(e.g., shoulder checking, applying the brakes, stepping
in or out of a vehicle) involving these lower body areas
(Tuokko et al., 2007). Anstey, Windsor, Luszcz, and
Andrews (2006) supported this finding by reporting
that self-rated health of older adults aged 70 and older
was more predictive of driving cessation than number
of medical conditions. Symptoms such as pain, discom-
fort, and fatigue may interfere with or prevent older
adults from safely operating an automobile (Ruechel &
Mann, 2005).

Self-rated health status has also been shown to be related
to driving attitudes and beliefs. Donorfio, D’Ambrosio,
Coughlin, and Mohyde (2008) surveyed 3,824 older
adults aged 50 and older on several measures of health
status and attitudes towards driving, and they found
that perceived health status was positively related to
driving confidence and enjoyment. In a cross-sectional
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investigation involving a large sample (n = 928) of
Canadians aged 70 and older, Tuokko et al. (2013) found
that driving comfort (during the day and at night), per-
ceived driving ability, negative perceptions of one’s
own driving, and perceptions that others hold nega-
tive views about one’s driving were all significantly
related to various measures of perceived health status.

Attitudes towards driving have also been shown
to be related to self-regulatory driving behaviours.
Common self-regulation strategies among older adults
include avoidance of difficult driving situations,
altering the time of day and length of time driving,
not driving in certain road conditions, changing route
to avoid busy roads, and reducing driving speed
(Ruechel & Mann, 2005). Self-regulation increases
with age among men and women (D’Ambrosio,
Donorfio, Coughlin, Mohyde, & Meyer, 2008; Donorfio,
Mohyde, Coughlin, & D’Ambrosio, 2008), although
women have consistently been shown to self-regulate
more than men (Brabyn, Schneck, Lott, & Haegerstrom-
Portnoy, 2005; D’Ambrosio et al., 2008; Gwyther &
Holland, 2012; Molnar & Eby, 2008; Turano et al.,
2009).

Baldock, Mathias, McLean, and Berndt (2006) reported
that some of the most commonly avoided driving situ-
ations among older adults (i.e., parallel parking and
driving at night in the rain) were also the situations in
which older drivers reported the least amount of confi-
dence. MacDonald, Myers, and Blanchard (2008) found
that perceptions of driving and perceived comfort
level were strongly related to self-regulation, and older
drivers with a lack of awareness (indicated by a dis-
crepancy between actual and perceived driving ability)
were more confident and therefore less likely to engage
in self-regulation. Lower comfort and perceived poor
driving abilities have been shown to be associated with
self-regulatory patterns as reflected in reduced expo-
sure (in distance and duration) and avoidance of
driving in challenging situations (Blanchard & Myers,
2010). Similarly, Myers, Trang, and Crizzle (2011)
observed that driving comfort scores among older
adults were significantly related to actual kilometers
driven in the wintertime. Indeed, driving comfort has
been shown to be linked to high self-reported annual
mileage, as well as being male (Parker, Macdonald,
Sutcliffe, & Rabbitt, 2001).

It is well-known, then, that health status and driving
are related, and robust links have been made among
health characteristics (e.g., conditions, symptoms),
attitudes towards driving, and self-regulatory driving
practices (e.g., restricting or stopping driving). In many
other contexts, perceptions of risk and attitudes
towards driving behaviour have been proposed to act
as mediators between knowledge and the degree to
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which behaviour is performed (Prochaska & Velicer,
1997). In the context of older drivers, it may be that the
relations between perceived health status and driving
self-regulatory practices are mediated by driving
attitudes and perceptions. This may be particularly
evident over time as older adults develop more health-
related symptoms that pose an increasing burden on
functioning. However, the influence of health-related
concerns on older adults” decision to self-regulate their
driving may be dependent on their past and current
driving attitudes and perceptions as well as changes in
attitudes and perceptions over time. Indeed, although
several chronic medical illnesses (e.g., cardiovascular,
neurological, and metabolic diseases) are associated
with increased crash risk (e.g., Marshall & Man-Son-
Hing, 2011), many individuals remain safe drivers, and
the presence of illness does not guarantee that indi-
viduals will restrict their driving. Understanding
how driving attitudes and perceptions influence the
relationship between health status and self-regulatory
driving practices will be important in intervention
efforts to enhance the safety of older drivers.

Longitudinal data are required if researchers are to
understand how driving behaviours, attitudes, and
perceptions change over time in older adults. Never-
theless, longitudinal research on driving behaviours is
limited, particularly the examination of changes in
attitudes and perceptions in relation to changes in
health status and self-regulatory driving behaviours.
The current study extends previous cross-sectional
research on perceived health, attitudes, perceptions,
and self-regulatory driving behaviours (Tuokko et al.,
2007; Tuokko et al., 2013) by examining the longitudi-
nal relationships among these variables. Specifically,
our study examined the link between changes in per-
ceived health status and self-regulatory driving behav-
iours, and tested the mediating role of driving attitudes
and perceptions in older adults using longitudinal
data from the Canadian Driving Research Initiative for
Vehicular Safety in the Elderly (Candrive) II study
cohort (Marshall et al., 2013).

Methods

Participants

Participants (n = 928) were drawn from Candrive II (see
Marshall et al., 2013, for details) and were recruited
from seven cities across four provinces (Ontario, Quebec,
Manitoba, and British Columbia). Eligible participants
were required to be aged 70 or older, drive a minimum of
four times a week for at least one year with a valid
license, and not have any medical contraindications
that could impair their driving abilities according to the
Canadian Medical Association (CMA) Driver’s Guide
(2012). These contraindications included untreated
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obstructive sleep apnea or any other significant sleep
disorder, seizure activity, macular degeneration or
other visual problems uncorrected by lenses, unstable
cardiac condition or heart attack, unexplained fainting
spells or loss of consciousness, strokes or transient
ischemic attacks, two or more hypoglycemic episodes,
hallucinations, a diagnosis of dementia or Alzheimer’s
disease, or driving under the influence of alcohol or
illicit drugs.

Demographic information was collected at baseline.
Participants ranged in age from 70 to 94 (M = 76.21,
SD =4.85) at baseline, 62 per cent (n = 577) were males,
and 98.5 per cent were Caucasian. Most participants
(45%) had completed some post-secondary education
after high school, 19 per cent had obtained a diploma
or a trade/technical certificate beyond high school,
26 per cent completed high school, and 10 per cent did
not continue beyond grade school.

Attrition was minimal across the three waves of data
collection. Selective attrition was examined by com-
paring baseline characteristics (Time 1; T1) of those
who left the study one year later at T2 (1 = 46, 5% attri-
tion; 65% males) and two years later at T3 (n = 108,
12% attrition; 65% males) with those who continued.
There were no significant differences in age, gender,
or education at T2; however, those who dropped out
at T3 were significantly older at baseline (M = 77.79,
5D =5.41) than participants who remained in the study
(M =76.01, SD = 4.74), t (926) = -3.39, p = 0.001.

Procedure

Each participating research institution received ethical
approval by their respective human research ethics
board prior to conducting the study. All participants
provided written informed consent. Participants under-
went annual comprehensive evaluations of their health
status, functioning (sensory, physical, and cognitive),
driving habits, and intentions for continuing to drive.
Further, psychosocial questionnaires in relation to
driving were completed by participants at home and
returned by mail within two weeks. Follow-up assess-
ments were also obtained every four to eight months
for each assessment period, in which participants were
asked to report any changes in their health status,
medications, and driving patterns, as well as whether
they had had any collisions. We used the first three
waves (including baseline assessment) in the study
described in this article.

Measures

Health Characteristics
Three measures of perceived health status were
selected for examination. The first measure was a single
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item from the 36-item short-form health survey SF-36
(“In general, how would you say your health is?”)
rated on a 5-point scale from excellent (1) to poor (5)
(Ware & Sherbourne, 1992). The second measure, the
Cumulative Illness Rating Scale (CIRS), was developed
by Linn, Linn, and Gurel (1968) to measure medical
co-morbidity, or multiple, but not necessarily related,
medical conditions encountered in primary care. Miller
et al. (1992) modified the CIRS to reflect common
problems of older adults. The modified CIRS evaluates
the severity of disease/condition within 14 main body
systems (e.g., cardiac, musculoskeletal, endocrine,
and metabolic) along 5-point scales ranging from
“no problem (1)” to “extremely severe problem (4)”. The
expanded CIRS used in the Candrive II study includes
the identification of cancer and other disorders (e.g.,
localized weakness, sleep apnea). The total score ranges
from 0 to 71, with a score above 25-30 indicating severe
pathology in several systems (Hudon, Fortin, & Vanasse,
2005). Good inter-rater reliability has been demon-
strated in several studies (Rochon et al., 1996; Librero,
Peiro, & Ordinana, 1999) as well as strong validity
(Hudon et al., 2005) within geriatric care contexts.

The third measure assessed health-related symptoms
with items that asked whether participants experi-
ence symptoms (e.g., pain, stiffness, limited strength)
“at all” (score = 1) or “not at all” (score = 0) in five
body areas that are particularly relevant to driving
(Steinfeld, Tomita, Mann, & DeGlopper, 1999; Tuokko
etal., 2007): (a) lower body (4 items), (b) spine (6 items),
(c) visual system (2 items), (d) central nervous system
(CNS; 5 items), and (e) upper body (4 items). The total
number of symptoms endorsed as present was summed
for the body as a whole (maximum = 21).

Self-requlatory Driving Behaviours

Scores on the Situational Driving Frequency (SDF)
and Situational Driving Avoidance (SDA; MacDonald
et al., 2008) measures were included as self-regulatory
driving outcome variables in our analyses. The SDF
and SDA scales were developed for older adults to
assess self-reported practices (frequency and avoid-
ance, respectively) concerning driving in challenging
situations such as driving at night and on highways.
On the 14-item SDF scale, respondents rated how
frequently they engage in challenging driving situa-
tions on a 5-point scale ranging from “never (0)” to “very
often (4)”. Scores can range from 0-56, with higher
scores indicating greater frequency of driving in
challenging situations. On the 20-item SDA scale,
participants were asked to check which challenging
situations, if any, they try to avoid. Possible SDA
scores range from 0 to 20, with higher scores indi-
cating greater avoidance of challenging situations.
Both the SDF and SDA have shown good test-retest
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reliability with multiple samples (Blanchard & Myers,
2010; MacDonald et al., 2008).

Psychosocial Variables

The Driving Comfort Scale (DCS; Myers, Paradis, &
Blanchard, 2008) and the Decisional Balance scale
(DBS; Lindstrom-Forneri, Tuokko, & Rhodes, 2007;
Tuokko, McGee, & Rhodes, 2006) were assessed as psy-
chosocial predictors in the analyses. The 13-item Day
and 16-item Night DCS scales (DCS-D and DCS-N,
respectively) were developed inductively with older
drivers to assess their level of comfort and confidence
to drive in different situations, controlling for contexts
in relation to traffic flow, speed, and road type. Respon-
dents rate their level of comfort on a 5-point scale (0%,
25%, 50%, 75%, and 100%), from “not at all comfort-
able” to “completely comfortable”, with higher scores
indicating higher levels of driving comfort during the
day or at night. These measures have previously dem-
onstrated good person and item reliabilities, as well as
temporal stability in older drivers (Blanchard & Myers,
2010; Myers et al., 2008).

The DBS (Lindstrom-Forneri et al., 2007; Tuokko et al.,
2006) asks participants to rate their responses on a
5-point scale ranging from “strongly agree (1)” to
“strongly disagree (5)” to statements concerning various
attitudes towards driving that comprise four subscales.
Positive aspects of driving relevant for the individual
(Pro-self) are assessed by nine items (e.g., “Driving a
vehicle is pleasurable”), with higher scores indicating
less positive views of their own driving. Positive
aspects of driving relevant to others (Pro-other) are
assessed by seven items (e.g., “Others count on me
being able to drive”), with higher scores indicating
less positive views of driving in relation to others.
Negative aspects of driving relevant for the indi-
vidual (Con-self) are assessed by nine items (e.g., “The
financial cost of maintaining a vehicle is an increasing
concern of mine”), with higher scores indicating less
negative views of their own driving. Negative aspects
of driving relevant to others (Con-other) are assessed
by six items (e.g., “My driving bothers other people”),
with higher scores indicating less negative attitudes of
how others view their driving.

Data Analytic Strategy

Longitudinal mediation analyses using structural
equation models (SEM) were applied to the data to test
whether attitudes and perceptions towards driving
mediate the relationship between perceived health-
related characteristics and self-regulatory driving behav-
iours. This analysis permits testing of indirect effects
between health-related characteristics and driving
behaviours through driving attitudes and perceptions.
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Initial levels (i.e., baseline) and changes in perceived
health characteristics, driving attitudes and percep-
tions, and behaviours were first computed for each
individual and then subsequently used in the medi-
ation path models. Specifically, estimated within-
person intercepts and slopes for each variable were
computed and subsequently used as manifest vari-
ables in the mediation analyses. Changes in each of
these variables are discussed by Jouk et al. (elsewhere
in this issue).

The theoretical mediation model is shown in Figure 1.
Initial levels and changes in driving behaviours (i.e.,
intercept and slope) were regressed on initial levels
and changes in perceived health symptoms to repre-
sent the direct pathways in the mediation model
(denoted as the ¢’ pathways in the figure). The inter-
cepts and slopes of both perceived health symptoms
and driving behaviours were regressed on initial levels
and changes in driving attitudes to represent the indi-
rect pathways in the mediation model (denoted as the
a and b pathways, respectively). In the case of total or
full mediation, all of the observed impact of perceived
health symptoms on driving behaviours (i.e., the regres-
sion coefficients in the ¢’ pathways) can be explained
or accounted for by the combination of the relations
between perceived health symptoms and driving atti-
tudes (i.e., the a pathways) and between driving atti-
tudes and driving behaviours (i.e., the b pathways;
Baron & Kenny, 1986). The resulting c’ effect in a com-
plete mediation would yield a non-significant coeffi-
cient. In the case of partial mediation, some, but not all,
of the relations between perceived health symptoms
and driving behaviours (¢’ ) can be explained by the
attitudes towards driving, leaving a non-zero ¢’ unme-
diated effect (i.e., significant coefficient).

The mediational role of driving attitudes was tested
separately in the analyses for each driving attitude
variable (driving comfort day and night and the four
dimensions of the DBS) and for each driving behaviour
(SDF and SDA) because previous research has shown
distinctions between these constructs (Jouk et al., 2014).
The software package Mplus v7 (Muthén & Muthén,
2012) was used to conduct the mediation analyses.
Direct and indirect effects were computed using the
MobEL INDIRECT option in Mplus. Age and gender
were included as co-variates in the mediation models
to control for their effects.

Results
Descriptive Data
Psychometric data and mean levels of all study vari-

ables are presented in Table 1. Women reported more
health-related symptoms than men at each time point.
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Driving Comfort Day & Night; Decisional Balance Scale (DBS) — Pro-self, Pro-other, Con-self, Con-other

Baseline Attitudes and
Perceptions towards
Driving

Changes in Attitudes and
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Driving
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Figure 1: Theoretical mediation model between health-related symptoms, attitudes/perceptions towards driving, and self-

regulatory driving behaviours

Associations between Health-related Symptoms and
Selfregulatory Driving Behaviours

Initial analyses examined all of the perceived health
characteristic variables, but only health-related symptoms
were significantly related to changes in self-regulatory
driving behaviours, and thus the remaining health
variables (e.g., self-reported number of chronic health
conditions and general perceptions of health) were
excluded from the analyses. We first examined direct
pathways between perceived health-related symp-
toms and self-regulatory driving behaviours before
adding the attitude mediator variables. Situational
driving frequency and avoidance were examined
separately.

Situational Driving Frequency

Baseline levels of health symptoms were negatively
associated with baseline and changes in situational
driving frequency (ps = -.50 and —.03, SEs = .11 and .01,
p < 0.001 and = 0.007, respectively). That is, individ-
uals who reported more health symptoms at baseline
reported driving under fewer challenging situations
at baseline, and this increased over the course of the
study. Increases in perceived health symptoms over
time were also negatively associated with changes
in situational driving frequency (B = —.58, SE = .25,
p = 0.02), such that individuals who reported
increasing health symptoms over the course of the
study reported steeper declines in situational driving
frequency.
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Situational Driving Avoidance

Baseline levels of perceived health symptoms were
positively associated with baseline levels of situational
driving avoidance (B = .32, SE = .06, p < 0.001). While
baseline levels of perceived health symptoms were
not related to changes in situational driving avoid-
ance (B =.01, SE = .01, p = 0.11), increases in perceived
health symptoms were related to increases in situa-
tional driving avoidance (f = .30, SE = .13, p = 0.02).
Specifically, participants who reported increasing
health symptoms over the course of the study were
more likely to increase their avoidance of driving in
challenging situations over time.

Mediating Role of Attitudes towards Driving

The indirect effects of the model convey the extent
to which driving attitudes mediate the relationship
between perceived health symptoms and driving
behaviours. Results are discussed separately by type
of attitude towards driving and self-regulatory driving
behaviour (i.e., situational driving frequency and avoid-
ance). For ease of interpretation, only the significant
pathways in the mediation models are presented in
the figures, and we discuss only the significant indi-
rect pathways (mediations) here.

Driving Comfort

The derived mediation models for driving comfort
(day and night) and situational driving frequency and
avoidance are shown in Figure 2. The mediation models


https://doi.org/10.1017/S0714980816000076

50  Canadian Journal on Aging 35 (S1)

Holly Tuokko et al.

Table 1: Psychometric properties and mean levels (standard deviations) of health-related symptoms, driving attitudes, and

behaviours for males and females

Variables o Actual Range Males (n=577) Females (n = 351) Total (n=928)
Health-related Symptoms

T n/a 0-14 1.60 (2.27)° 2.27 (2.77) 1.86 (2.49)
T2 n/a 0-14 1.76 (2.45)° 2.45 (2.78) 2.02 (2.60)
T3 n/a 0-18 1.85 (2.44)¢ 2.51(2.78) 2.10 (2.59)
Day Driving Comfort

T .92 23-100 78.42 (15.31) 72.54 (16.37) 76.21 (15.97)
T2 .92 13-100 79.17 (15.01)° 73.57 (16.81) 77.05 (15.94)
T3 .92 15-100 78.97 (14.51)° 72.13 (17.09) 76.37 (15.89)
Night Driving Comfort

T .97 2-100 71.98 (18.82) 61.80 (22.18) 68.16 (20.73)
T2 .97 0-100 72.77 (19.08)° 62.35 (23.08) 68.81 (21.28)
T3 .97 2-100 72.12 (18.90)° 60.70 (22.94) 67.76 (21.26)
DBS Pro-self

T .84 9-40 21.81 (6.02) 21.55 (6.15) 21.71 (6.07)
T2 .84 9-42 22.18 (5.99) 21.74 (6.28) 22.01 (6.10)
T3 .84 1-41 22.02 (5.85) 22.03 (6.30) 22.02 (6.02)
DBS Pro-other

T .70 5-30 14.73 (3.72) 14.30 (3.80) 14.57 (3.75)
T2 71 7-28 14.93 (3.66) 14.47 (3.92) 14.76 (3.76)
T3 72 5-31 14.82 (3.77) 14.59 (3.86) 14.73 (3.80)
DBS Con-self

T1 76 18-45 34.83 (5.01) 34.51 (4.9¢) 34.71 (4.99)
T2 76 18-45 34.91 (5.0¢) 34.45 (4.81) 34.74 (4.97)
T3 77 4-45 34.47 (5.22) 34.43 (5.04) 34.46 (5.15)
DBS Con-other

T1 .80 18-35 30.86 (3.35)¢ 31.46 (3.13) 31.09 (3.28)
T2 .81 18-35 30.77 (3.51)° 31.42 (3.15) 31.02 (3.39)
T3 .83 10-35 30.73 (3.61)° 31.37 (3.20) 30.97 (3.47)
Situational Driving Frequency

T1 .85 11-56 36.52 (7.27)° 33.18 (6.99) 35.27 (7.34)
T2 .86 12-56 35.84 (7.55)° 32.52 (7.13) 34.57 (7.56)
T3 .85 11-131 36.05 (8.43)° 31.95 (7.02) 34.48 (8.16)
Situational Driving Avoidance

T1 n/a 0-20 4.79 (4.06)° 6.20 (4.07) 5.32 (4.12)
T2 n/a 0-20 4.77 (3.98)° 6.29 (4.22) 5.35 (4.14)
T3 n/a 0-20 4.73 (3.87)° 6.61 (4.33) 5.45 (4.15)

a= Cronbach’s alpha; DBS = Decisional Balance Scale; Pro-self = Higher scores indicate fewer positive perceptions of the respon-
dent’s own driving; Pro-other = Higher scores indicate fewer positive perceptions of the respondent’s driving in relation to others;
Con-self = Higher scores indicate fewer negative perceptions of the respondent’s own driving; Con-other = Higher scores indicate
fewer negative perceptions of the respondent’s driving in relation to others; n/a = Not applicable as scores are counts.

@ Mean levels differ significantly (p < 0.05) between males and females.

of driving comfort during both day and night yielded
the same significant pathways and are presented
simultaneously. Figure 2a depicts results of the driving
comfort mediation models for the situational driving
frequency outcome. After controlling for driving com-
fort, baseline levels of perceived health symptoms were

not directly associated with either baseline (fs = —.03
and < .001, ps > 0.05 for day and night, respectively)
or changes in situational driving frequency (Bs = -.01

and —.003, ps > 0.05 for day and night, respectively),
indicating a mediation effect. Specifically, a significant
indirect effect for both driving comfort day and night
(indirect effects: Bs = —.12 and —.16; SEs = .02 and .02;

https://doi.org/10.1017/50714980816000076 Published online by Cambridge University Press

95% Cls = -.15, -.09; and —-.19, —.12; ps < 0.001, respec-
tively) confirmed that the association between baseline
levels of perceived health symptoms and baseline
levels of situational driving frequency was fully medi-
ated by baseline levels of driving comfort. Significant
indirect effects also confirmed that the association
between baseline levels of perceived health symptoms
and changes in situational driving frequency was fully
mediated by baseline levels of driving comfort during
both the day and night (indirect effects: fs = —.04 and
-.05; SEs = .01 and .01; 95% Cls = -.05, —.02, and —-.07,
-.03; ps < 0.001, respectively). These findings suggest
that baseline levels of perceived health symptoms
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Baseline Perceptions
(a) (Comfort) towards Driving
during the Day/Night

Changes in Perceptions
(Comfort) towards Driving
during the Day/Night

Baseline Total Health
Symptoms

Baseline Situational
Driving Frequency (SDF)

Changes in Situational
Driving Frequency (SDF)

(b)

Baseline Perceptions
(Comfort) towards Driving
in the Day/Night

Changes in Perceptions
(Comfort) towards Driving
in the Day/Night

Baseline Total Health

Symptoms B =01 (.04)

Changes in Total Health

Baseline Situational
Driving Avoidance (SDA)

Changes in Situational

Symptoms

B = .24* (.25%)

Driving Avoidance (SDA)

Figure 2: Results of the mediation models between health symptoms, driving comfort during the day/night, situational driving
frequency (a) and avoidance (b), controlling for age and sex. Standardized estimates are presented. Unbolded and bolded values
in parentheses represent the mediation models for attitudes towards driving during the day and night respectively. Dashed lines

represent full mediation effect. *p < 0.05; **p < 0.01

predict initial levels and changes in situational driving
frequency through driving comfort as a mediating
process.

Results of the driving comfort mediation models for
situational driving avoidance are shown in Figure 2b.
After driving comfort was entered into the model, the
association between baseline levels of perceived health
symptoms and baseline levels of situational driving
avoidance was no longer significant (fs = .01 and -.02,
ps > 0.05 for day and night, respectively), indicating
a mediation effect. Specifically, a significant indirect
effect for both driving comfort day and night (indirect
effects: Bs =.16 and .19; SEs = .02 and .02; 95% Cls = .13,
.20 and .15, .23; ps < 0.001, respectively) confirmed that
the association between baseline levels of perceived

https://doi.org/10.1017/50714980816000076 Published online by Cambridge University Press

health symptoms and baseline levels of situational
driving avoidance was fully mediated by baseline
levels of driving comfort. In sum, the significant medi-
ation by driving comfort suggests that, during the ini-
tial study assessment, elevated levels of perceived
health symptoms predict more avoidance of driving in
challenging situations because of lower levels of
driving comfort.

Negative Attitudes about Driving in Relation to Self
(Con-self)

Figure 3 depicts results from the mediation models for
Con-self and situational driving frequency and avoid-
ance. As shown in Figure 3a, after controlling for Con-
self, baseline levels of perceived health symptoms were
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(a) Baseline Negative
Attitudes about Driving in
Relation to Self
(Con-self)

Changes in Negative
Attitudes about Driving in
Relation to Self
(Con-self)

Baseline Total Health
Symptoms

Changes in Total Health
Symptoms

Baseline Situational
Driving Frequency (SDF)

Changes in Situational
Driving Frequency (SDF)

Baseline Negative
(b) Attitudes about Driving in
Relation to Self
(Con-self)

Changes in Negative
Attitudes about Driving in
Relation to Self
(Con-self)

Baseline Total Health
Symptoms

Changes in Total Health
Symptoms

Baseline Situational
Driving Avoidance (SDA)

Changes in Situational
Driving Avoidance (SDA)

Figure 3: Results of the mediation model between health symptoms, negative attitudes about driving in relation to self (Con-self),
situational driving frequency (a) and avoidance (b), controlling for age and sex. Standardized estimates are presented. Dashed lines

represent full mediation effect. *p < 0.05; **p < 0.01

not directly associated with either baseline (p = -.03,
p > 0.05) or changes (B < .001, p > 0.05) in situational
driving frequency, indicating mediation effects. Specifi-
cally, significant indirect effects for baseline levels of
Con-self confirmed that the association between baseline
levels of perceived health symptoms and both baseline
and changes in levels of situational driving frequency
were fully mediated by baseline levels of Con-self
(indirect effects: p = —.13 & —.05, SEs = .02 & .01, 95%
Cls = -15, 10 & -.08, —.03; ps < 0.001 for baseline and
changes, respectively). The significant mediation by
Con-self suggests that elevated baseline levels of per-
ceived health symptoms may lead to greater negative
attitudes about the individual’s own driving, resulting
in situational driving frequency reductions over time.

https://doi.org/10.1017/50714980816000076 Published online by Cambridge University Press

Figure 3b shows results of the Con-self mediation model
for the situational driving avoidance outcome. After
controlling for Con-self, baseline levels of perceived
health symptoms were not directly associated with
baseline levels of situational driving avoidance (§ = .002,
p > 0.05), and changes in perceived health symptoms
were not associated with changes in situational driving
avoidance after entering Con-self in the model ( = .08,
p > 0.05), indicating mediation effects. Examination of
the significant indirect effects confirmed that baseline
levels of Con-self fully mediated the association between
baseline levels of health symptoms and baseline levels
of situational driving avoidance (indirect effect: B = .17,
SE =.02,95% CI = .14, .20; p < 0.001), and that changes in
Con-self also fully mediated the association between
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changes in perceived health symptoms and changes in
situational driving avoidance (indirect effect: f = .02,
SE = .01, 95% CI = .01, .03; p = 0.003). Taken together,
these results suggest that perceived health symptoms
influence the likelihood of avoiding challenging driving
situations through both initial levels of negative atti-
tudes about the individual’s own driving as well as
changes in negative attitudes over time.

Negative Attitudes about Driving in Relation to Others
(Con-other)

The mediation models for Con-other and situational
driving frequency and avoidance are presented in
Figure 4. As shown in Figure 4a, after including
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Con-other in the analysis, the association between
baseline perceived health symptoms and baseline situ-
ational driving frequency remained significant (f =-.11,
p < 0.01), suggesting a partial mediation. The signifi-
cant indirect effect of baseline Con-other confirmed
that the association between baseline levels of per-
ceived health symptoms and baseline levels of situa-
tional driving frequency was partially mediated by
baseline levels of Con-other (indirect effect: B = —.04,
SE = .01, 95% CI =-.06, —.03; p < 0.001). In contrast, the
association between baseline perceived health symp-
toms and changes in situational driving frequency
was no longer significant after controlling for Con-
other (B = -.03, p > 0.05) and a significant indirect
effect confirmed that baseline levels of Con-other fully

(a) Baseline Negative
Attitudes about Driving in
Relation to Others

(Con-other)

Changes in Negative
Attitudes about Driving in
Relation to Others
(Con-other)

Baseline Total Health
Symptoms

Baseline Situational
Driving Frequency (SDF)

Changes in Situational
Driving Frequency (SDF)

Baseline Negative
(b) Attitudes about Driving in
Relation to Others
(Con-other)

Changes in Negative
Attitudes about Driving in
Relation to Others
(Con-other)

Baseline Total Health
Symptoms

Changes in Total Health

Baseline Situational
Driving Avoidance (SDA)

Changes in Situational

Symptoms

Driving Avoidance (SDA)

Figure 4: Results of mediation model between health symptoms, negative attitudes about driving in relation to others (Con-other),
situational driving frequency (a) and avoidance (b), controlling for age and sex. Standardized estimates are presented. Dashed lines
represent full mediation effect. Grey lines represent partial mediation effect. *p < 0.05; **p < 0.01
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mediated the association between baseline levels of
perceived health symptoms and changes in situational
driving frequency (indirect effect: p = —.02, SE = .01,
95% CI = -.04, —.01; p = 0.02). This finding suggests
that the association between baseline levels of per-
ceived health symptoms and changes in situational
driving frequency can be explained fully by levels of
Con-other.

Figure 4b presents results from the mediation models
with situational driving avoidance as the outcome.
After controlling for Con-other, the association between
baseline perceived health symptoms and baseline
situational driving avoidance remained significant
(B=.12, p <0.01), suggesting a partial mediation effect.
A significant indirect effect of baseline Con-other
confirmed that the association between baseline levels
of perceived health symptoms and baseline levels of
situational driving avoidance was partially medi-
ated by baseline levels of Con-other (indirect effect:
B = .05, SE = .01, 95% CI = .03, .06; p < 0.001). This
finding suggests that, at baseline, the association
between perceived health symptoms and situational
driving avoidance can be partially accounted for by
levels of Con-other.

Positive Attitudes about Driving in Relation to Self
(Pro-self] and to Others (Pro-other)

No significant mediation effects were found when
Pro-self and Pro-other were included in the models
for both situational driving frequency and avoidance
outcomes.

Holly Tuokko et al.

Discussion

In the current study, we used longitudinal data to
examine the relations among health, attitudes, per-
ceptions, and self-regulatory driving behaviours. The
results of this study replicate the findings of other
studies in that strong links were observed between
perceived health and driving behaviours, perceived
health and driving attitudes and perceptions, and
driving attitudes and perceptions and self-regulatory
driving behaviours (e.g., Donorfio et al., 2008; Edwards
et al., 2009; Jouk et al., 2014; O’Connor et al., 2011;
Tuokko et al., 2013). We extended this existing liter-
ature by testing whether driving attitudes and per-
ceptions play mediating roles in the observed relations
between perceived health and self-regulatory driving
behaviours of older adults over the first data collection
points of the longitudinal Candrive II study cohort.
Little is presently known about the dynamic relations
among these factors.

In sum, these results suggest that attitudes and percep-
tions, particularly with regard to driving comfort (both
day and night), negative attitudes about one’s own
driving (i.e., Con-self), and the perception that others
view one’s driving negatively (Con-other), play impor-
tant roles in mediating the relations between perceived
health symptoms and engaging in self-regulatory
driving behaviours (see Table 2 for summary of signif-
icant relationships). When we examine the sources
of these relations, it is apparent that, at baseline, self-
reported descriptions of SDF and SDA are at least in part
determined by perceived health symptoms. In addi-
tion, it appears that initial reports of health symptoms

Table 2: Summary of significant mediational relationships between health-related symptoms, driving attitudes, and behaviours

Mediation Model

Mediation Type

Driving Comfort

Driving Comfort (Day & Night) and Situational Driving Frequency outcome

Baseline Health — Baseline Comfort — Baseline Situational Driving Frequency Full
Baseline Health — Baseline Comfort — Changes in Situational Driving Frequency Full
Driving Comfort (Day & Night) and SDA outcome

Baseline Health — Baseline Comfort — Baseline Situational Driving Avoidance Full
Con-self

Con-self and Situational Driving Frequency outcome

Baseline Health — Baseline Con-self — Baseline Situational Driving Frequency Full
Baseline Health — Baseline Con-self — Changes in Situational Driving Frequency Full
Con-self and Situational Driving Avoidance outcome

Baseline Health — Baseline Con-self — Baseline Situational Driving Avoidance Full
Changes in Health — Changes in Con-self — Changes in Situational Driving Avoidance Full
Con-other

Con-other and Situational Driving Frequency outcome

Baseline Health — Baseline Con-other — Baseline Situational Driving Frequency Partial
Baseline Health — Baseline Con-other — Changes in Situational Driving Frequency Full

Con-other and Situational Driving Frequency outcome

Baseline Health — Baseline Con-other — Baseline Situational Driving Avoidance Partial

Bolded terms represent mediating variable. Only significant mediation pathways are summarized.
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(i.e., baseline) are related to initial driving attitudes
and perceptions (i.e., baseline) and these attitudes
and perceptions (e.g., driving comfort) fully mediate
the relations between perceived health symptoms and
baseline SDF and SDA. The significant mediation by
attitudes/perceptions (i.e., driving comfort, Con-self,
and Con-other) suggests that, during the initial study
assessment, elevated levels of perceived health symp-
toms predict more avoidance of driving in challenging
situations because of lower levels of driving comfort
and more perceived negative attitudes towards driving.
That is, the significant mediation by attitudes suggests
that elevated baseline levels of perceived health symp-
toms may lead to greater negative attitudes about
(or discomfort with) one’s own driving, resulting in
fewer situations during which the individual drives
and more avoidance of challenging driving situations.

When we examined these same relations over time
(i.e., longitudinal context), we found that the measures
of attitudes and perceptions differed with respect to
their mediating role in relation to perceived health
symptoms and driving behaviours (i.e., SDE, SDA).
It was apparent that baseline levels of health symp-
toms and changes in SDF over time could be explained
fully by baseline levels of driving comfort, Con-self,
and Con-other. The only measure that fully mediated
the relations between changes in perceived health symp-
toms and changes in driving behaviour (i.e., SDA) was
Con-self. It appears, then, that health symptoms influ-
ence the likelihood of avoiding challenging driving
situations through both initial levels of negative atti-
tudes towards one’s own driving as well as changes
in negative attitudes over time. This is consistent with
previous research on older drivers based on self-
regulatory theory (e.g., Owsley, Stalvey, & Philips, 2003;
Stalvey & Owsley, 2000) as self-awareness of deficits
(negative valence) is crucial for making appropriate
modifications to driving behavior to reduce risk.

This study contributes to the growing body of litera-
ture that examines the links between health charac-
teristics, driving attitudes and perceptions, and/or
self-regulatory driving practices (e.g., Carmel, Rechavi, &
Ben-Moshe, 2014; Donorfio et al., 2008; Edwards et al.,
2009; Jouk et al., 2014; O’Connor et al., 2011; O’Connor,
Edwards, Waters, Hudak, & Valdés, 2013; Tuokko et al.,
2013) by demonstrating that attitudes towards driving
mediate the relations between perceived health status
and self-regulatory driving behaviours at baseline and
over time. The strength of these associations is depen-
dent on the measures used to quantify each construct
and the amount of time over which the observations
are made. In the context of our study, although we
examined three self-reported health-related measures,
only the measure of health symptoms was significantly
related to changes in self-regulatory driving behaviours.
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In earlier research, this same measure of perceived
health-related symptoms was found to be more
strongly associated with self-reported driving diffi-
culties than were health conditions (Tuokko et al.,
2007). Although six measures of attitudes and percep-
tions were examined, mediation effects were observed
only for four (i.e., driving comfort day and night,
Con-self and Con-other; see Table 2 for summary).
Of these, an association between changes in perceived
health symptoms and changes in avoidance of chal-
lenging driving situation, mediated by changes in
attitudes, was observed only for one (i.e., Con-self).
It may be that a study of longer duration would reveal
additional associations. At this point, the temporal
sequencing of the impact of newly emerging perceived
health symptoms on attitudes towards driving and
driving behaviours remains unknown.

Certainly, in the context of theories and research on
behaviour change, this temporal sequencing has been
proposed and observed. For example, both the trans-
theoretical model of behavior change (TTM; Prochaska &
Velicer, 1997) and the precaution adoption process model
(PAPM; Weinstein, 1988) explicitly propose stages in
the change process with beliefs (e.g., pros, cons, self-
efficacy) and strategies to change mediating move-
ment through the stages. The application of structural
equation models to longitudinal data collected over
time has provided us with a demonstration of the
mediational role attitudes play in understanding the
mechanism through which perceived health symp-
toms are related to driving behaviours.

In this research, we collected data over three points in
time at yearly intervals. With additional data, collected
over longer time intervals, we anticipate generating
greater insights into temporal sequencing associated
with changes in perceived health symptoms, attitude
change, and driving behaviour. Three additional waves
of annual data collection are anticipated from the Can-
drive II cohort, and when completed, we will be able to
examine the development of these and other relations
between perceived health, driving attitudes and per-
ceptions, and driving outcomes in future studies.
Moreover, as additional longitudinal studies of older
drivers are undertaken, a variety of mediators and
moderators are likely to become clarified.

In addition to the finite duration of the study, addi-
tional limitations of the study must be taken into
consideration. First, all of the measures used in this
study were self-reports by the participants. It has been
demonstrated, by examining actual driving behaviors
(e.g., mileage driven or data collected from in-vehicle
recording devices), that drivers may not restrict their
driving as much as they indicate on self-report
measures (e.g., Blanchard, Myers, & Porter, 2010;
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Crizzle, Myers, & Almeida, 2013; Crizzle, Myers,
Roy, & Almeida, 2013). Similarly, measures of health
provided by a physician following physical exami-
nation of the participant may yield different results
than self-report measures of health status.

Another limitation is that the measures of perceived
health addressed only overall health status, health
symptoms, or number of health conditions. The per-
ceived health symptom measure emerged as the only
health measure significantly related to changes in self-
regulatory driving behaviours, and this may be because
it focused specifically on issues associated with driving
difficulties (e.g., vision, pain, or stiffness in upper and
lower limbs). It may be that selecting or developing
other specific driving-related measures of health will
prove useful in future studies.

A further potential limitation is the voluntary and
restrictive nature of the sample under investigation.
When recruited, participants were screened for med-
ical contraindications that could have impaired their
driving abilities. This resulted in a sample comprising
relatively healthy, active drivers aged 70 and older,
and may not be representative of typical drivers in this
age group.

Future work with this sample and others will benefit
from the examination of additional important vari-
ables that may influence self-regulatory driving prac-
tices over time. Within the Candrive II data, we will be
able to extend our examination of the relationships
between measures of attitudes and perceptions and
self-regulatory driving practices by examining objec-
tive indicators of driving restriction in addition to self-
report measures. What's more, over time, we will be able
to identify those factors that most strongly influence
driving cessation. A number of specific factors related to
individual drivers (i.e., physical health, cognitive status,
emotional well-being, sensory state, and driving experi-
ence) and more global environmental factors (i.e., social
policies, location of driving) interact and may be medi-
ated or moderated through factors such as attitudes,
perceptions, self-efficacy, and awareness (Carmel et al.,
2014; Lindstrom-Forneri, Tuokko, Garrett, & Molnar,
2010; O’Conner et al., 2013). A clearer understanding of
the influences on self-regulatory driving behaviours
may also be of benefit when designing interventions to
enhance the safety of older drivers.

References

American Association of Motor Vehicle Administrators.
(2009). Driver fitness medical guidelines. National Traffic
Safety Administration. Washington, DC: U.S. Depart-
ment of Transportation.

Anstey, K. J., Windsor, T., Luczcz, M., & Andrews, G. (2006).
Predicting driving cessation over 5 years in older adults:

https://doi.org/10.1017/50714980816000076 Published online by Cambridge University Press

Holly Tuokko et al.

Psychological well-being and cognitive competence are
stronger predictors than physical health. Journal of the
American Geriatrics Society, 54(1), 121-126.

Anstey, K. ]J., Wood, J., Lord, S., & Walker, J. (2005). Cognitive,
sensory and physical factors enabling driving safety in
older adults. Clinical Psychology Review, 25(1), 45-65.

Baldock, M. R., Mathias, J. L., McLean, A., & Berndt, A.
(2006). Self-regulation of driving and its relationship to
driving ability among older adults. Accident Analysis &
Prevention, 38(5), 1038-1045.

Baron, R. M., & Kenny, D. A. (1986). The moderator-mediator
variable distinction in social psychological research: Con-
ceptual, strategic, and statistical considerations. Journal
of Personality and Social Psychology, 51(6), 1173-1182.

Blanchard, R. A., & Myers, A. M. (2010). Examination of driv-
ing comfort and self-regulatory practices in older adults
using in-vehicle devices to assess natural driving pat-
terns. Accident Analysis & Prevention, 42(4), 1213-1219.

Blanchard, R. A., Myers, A. M., & Porter, M. M. (2010).
Correspondence between self-reported and objective
measures of driving exposure and patterns in older
drivers. Accident Analysis & Prevention, 42(2), 523-529.

Brabyn, J. A., Schneck, M., Lott, L., & Haegerstrom-Portnoy, G.
(2005). Night driving self-restriction: Vision function and
gender differences. Optometry & Vision Science, 82(8),
755-764.

Canadian Medical Association. (2012). CMA Driver’s Guide:
Determining medical fitness to operate motor vehicles
(8th ed.). Toronto, ON: Author.

Carmel, S., Rechavi, T. B., & Ben-Moshe, Y. (2014). Anteced-
ents of self-regulation in driving among older drivers.
Ageing and Society, 34, 1097-1117.

Crizzle, A. M., Myers, A. M., & Almeida, Q. J. (2013). Self-
regulatory practices of drivers with Parkinson’s disease:
Accuracy of patient reports. Parkinsonism and Related
Disorders, 19(2), 176-180.

Crizzle, A. M., Myers, A. M., Roy, E. A, & Almeida, Q. ].
(2013). Drivers with Parkinson’s disease: Are the symp-
toms of PD associated with restricted driving practices?
Journal of Neurology, 260, 2562-2568.

D’Ambrosio, L. A., Donorfio, L. K. M., Coughlin, J. E,
Mohyde, M., & Meyer, J. (2008). Gender differences
in self-regulation patterns and attitudes towards driv-
ing among older adults. Journal of Women & Aging, 20,
265-282.

Donorfio, L., D’Ambrosio, L., Coughlin, J., & Mohyde, M.
(2008). Health, safety, self-regulation and the older driver:
It’s not just a matter of age. Journal of Safety Research,
39(6), 555-561.

Donorfio, L., Mohyde, M., Coughlin, J., & D’Ambrosio, L.
(2008). A qualitative exploration of self-regulation behav-
iors among older drivers. Journal of Aging & Social Policy,
20(3), 323-339.


https://doi.org/10.1017/S0714980816000076

Attitudes, Health, and Driving

Edwards, J. D., Lunsman, M., Perkins, M., Rebok, G. W., &
Roth, D. L. (2009). Driving cessation and health trajec-
tories in older adults. Journal of Gerontology: Series A:
Biological and Medical Sciences, 64, 1290-1295.

Gwyther, H. & Holland, C. (2012). The effect of age, gender
and attitudes on self-regulation in driving. Accident
Analysis & Prevention, 45, 19-28.

Hudon, C., Fortin, M., & Vanasse, A. (2005). Cumulative ill-
ness rating scale was a reliable and valid index in the
family practice context. Journal of Clinical Epidemiology,
58, 603-608.

Jouk, A., Tuokko, H., Myers, A., Marshall, S., Man-Son-Hing, M.,
Porter, M. M., et al. (2014). Psychosocial constructs and
self-reported driving restriction in the Candrive II
older adult baseline cohort. Transportation research Part F,
27,1-10.

Librero, J., Peiro, S., & Ordinana, R. (1999). Chronic comor-
bidity and outcomes of hospital care: Length of stay,
mortality, and readmission at 30 and 365 days. Journal of
Clinical Epidemiology, 52, 171-179.

Lindstrom-Forneri, W., Tuokko, H., & Rhodes, R. (2007).
“Getting around town”: A preliminary investigation of
the theory of planned behavior and intent to change
driving behaviors among older adults. Applied Gerontology,
26(4), 385-398.

Lindstrom-Forneri, W., Tuokko, H. A., Garrett, D., & Molnar, F.
(2010). Driving as an everyday competence: A model
of driving competence and behavior. Clinical Geron-
tologist: The Journal of Aging and Mental Health, 33(4),
283-297.

Linn, B. S., Linn, M. W,, & Gurel, L. (1968). Cumulative ill-
ness rating scale. Journal of American Geriatrics Society, 16,
622-626.

MacDonald, L., Myers, A. M., & Blanchard, R. A. (2008). Cor-
respondence among older drivers’ perceptions, abilities,
and behaviors. Topics in Geriatric Rehabilitation, 24(3),
239-252.

Marottoli, R., Cooney, L., Wagner, R., Doucette, M., & Tinetti, M.
(1994). Predictors of automobile crashes and moving
violations among elderly drivers. Annals of Internal Med-
icine, 121(11), 842-846.

Marshall, S. C., & Man-Son-Hing, M. (2011). Multiple
chronic medical conditions and associated driving
risk: A systematic review. Traffic Injury Prevention,
12(2), 142-148.

Marshall, S., Man-Son-Hing, M., Bédard, M., Charlton, J.,
Gagnon, S., Gélinas, I, et al. (2013). Protocol for
Candrive II/Ozcandrive, a multicentre prospective older
driver cohort study. Accident Analysis and Prevention, 61,
245-252.

McGwin, G., Jr., Chapman, V., & Owsley, C. (2000). Visual
risk factors for driving difficulty among older drivers.
Accident Analysis & Prevention, 32(6), 735-744.

https://doi.org/10.1017/50714980816000076 Published online by Cambridge University Press

La Revue canadienne du vieillissement 35 (S1) 57

Miller, M. D., Paradis, C. F., Houck, P. R., Mazumdar, S.,
Stack, J. A., Rifai, A. H., et al. (1992). Rating chronic
medical illness burden in geropsychiatric practice and
research: Application of the cumulative illness rating
scale. Psychiatry Research, 41(3), 237-248.

Molnar, L. J., & Eby, D. (2008). The relationship between
self-regulation and driving-related abilities in older
drivers: An exploratory study. Traffic Injury Prevention,
9(4), 314-319.

Muthén, L. K., & Muthén, B. O. (2012). Mplus User’s Guide
(7th ed.). Los Angeles, CA: Muthén & Muthén.

Myers, A. M., Paradis, ]., & Blanchard, R. A. (2008). Concep-
tualizing and measuring confidence in older drivers:
Development of the day and night driving comfort
scales. Archives of Physical Medicine and Rehabilitation, 89,
630-640.

Myers, A. M., Trang, A., & Crizzle, A. M. (2011). Naturalis-
tic study of winter driving practices by older men and
women: Examination of weather, road conditions, trip
purposes and comfort. Canadian Journal on Aging, 30,
577-589.

O’Connor, M. L., Edwards, J. D., Small, B., & Andel, R. (2011).
Patterns of level and change in self-reported driving
behaviors among older adults: Who self-regulates? The
Journals of Gerontology Series B: Psychological Sciences and
Social Sciences, 67(4), 437-446.

O’Connor, M. L., Edwards, J. D., Waters, M. P, Hudak, E. M., &
Valdés, E. G. (2013). Mediators of the association between
driving cessation and mortality among older adults.
Journal of Aging and Health, 25(8S), 2495-269S.

Owsley, C., Stalvey, B., & Philips, J. (2003). The efficacy of an
educational intervention in promoting self-regulation
among high-risk older drivers. Accident Analysis and Pre-
vention, 35, 393-400.

Parker, D., Macdonald, L., Sutcliffe, P., & Rabbitt, P. (2001).
Confidence and the older driver. Ageing and Society,
21(02), 169-182.

Prochaska, J. O., & Velicer, W. F. (1997). The transtheoretical
model of health behavior change. American Journal of
Health Promotion, 12(1), 38-48.

Rochon, P. A, Katz, J. N., Morrow, L. A., McGlinchey-Berroth, R.,
Ahlquist, M., Sarkarati, M., et al. (1996). Comorbid ill-
ness is associated with survival and length of hospital
stay in patients with chronic disability: A prospective
comparison of three comorbidity indices. Medical Care,
34,1093-101.

Ruechel, S., & Mann, W. C. (2005). Self-regulation of driving
by older persons. Physical and Occupational Therapy in
Geriatrics, 23(2-3), 91-101.

Stalvey, B. T., & Owsley, C. (2000). Self-perceptions and cur-
rent practices of high-risk older drivers: Implications for
driver safety interventions. Journal of Health Psychology,
5(4), 441-456.


https://doi.org/10.1017/S0714980816000076

58  Canadian Journal on Aging 35 (S1)

Steinfeld, E., Tomita, M., Mann, W. C., & DeGlopper, W.
(1999). Use of passenger vehicles by older people with
disabilities. Occupational Therapy Journal of Research,
19(3), 155-186.

Tuokko, H., McGee, P.,, & Rhodes, R. E. (2006). Decisional bal-
ance and readiness to change driving behavior in older
adults: A pilot study. Physical & Occupational Therapy in
Geriatrics, 24(3), 1-12.

Tuokko, H., Myers, A., Jouk, A., Marshall, S., Man-Son-Hing, M.,
Porter, M. M., et al. (2013). Associations between age,
gender, psychosocial and health characteristics in the
Candrive II study cohort. Accident Analysis & Prevention,
61,267-271.

https://doi.org/10.1017/50714980816000076 Published online by Cambridge University Press

Holly Tuokko et al.

Tuokko, H. A., Rhodes, R. E., & Dean, R. (2007). Health con-
ditions, health symptoms and driving difficulties in
older adults. Age and Ageing, 36(4), 389-394.

Turano, K., Munoz, B., Hassan, D., Duncan, D., Gower, E.,
Roche, K., et al. (2009). Poor sense of direction is associated
with constricted driving space in older drivers. The Journals
of Gerontology: Psychological Sciences, 64B(3), 348-355.

Ware, J. E., & Sherbourne, C. D. (1992). The MOS 36-item
short-form health survey (SF-36). I. Conceptual frame-
work and item selection. Medical Care, 30(6), 473-483.

Weinstein, N. D. (1988). The precaution adoption process.
Health Psychology, 7(4), 355-386.


https://doi.org/10.1017/S0714980816000076

