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Key Messages

� Individuals with type 1 diabetes (T1D) and youth are both more likely than the average driver to be involved in motor vehicle
collisions.

� Youth with T1D have good knowledge on safety practices for driving with diabetes, but were less likely to practice these safety
measures as they graduated to a full license.

� Regular review of barriers and challenges to adherence to safety practices should be incorporated into clinical practice.
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a b s t r a c t

Objectives: The aim of this work was to survey how well adolescents with type 1 diabetes mellitus (T1D)
of legal driving age understand the risks associated with driving with diabetes and report adherence to
recommendations.
Methods: This study was a cross-sectional survey of 191 adolescents, 14 to 18 years of age, with T1D.
Results: The average (standard deviation [SD]) glycated hemoglobin of respondents with a learner’s or a
driver’s license was 9.0% (SD, 1.9%) and 8.9% (SD, 1.9%), respectively (p¼0.91). The proportions of ado-
lescents with a learner’s or a driver’s license who almost always or always checked their blood glucose
prior to driving was 69% and 41%, respectively (p¼0.01). Eighteen percent of adolescents with a learner’s
license and 41% with a driver’s license experienced hypoglycemia while driving. The average number of
weekly hypoglycemic events in each group was 2.0 (SD, 1.4) and 2.3 (SD, 2.0), respectively. There was a
higher reported frequency of weekly mild hypoglycemic events between drivers who reported pulling
over at least once while driving due to symptoms of hypoglycemia (3.25�2.38) and those who reported
never having pulled over for hypoglycemia (1.87�1.31) (p¼0.012). Respondents with a learner’s license
reported higher adherence to guidelines than those with a full license.
Conclusions: Clinical education needs to reinforce adherence to recommendations, particularly checking
blood glucose or wearing a continuous glucose monitor prior to driving, for all adolescents of driving age.
The frequency of mild hypoglycemic events per week is associated with self-reported hypoglycemic
events while driving.

� 2019 Canadian Diabetes Association.
Mots clés:
adolescent

r é s u m é

Objectifs : Le présent travail avait pour but d’effectuer un sondage auprès des adolescents atteints du

diabète de type 1 (DT1) qui ont l’âge légal pour conduire sur leur compréhension des risques associés à la
conduite lors de diabète et leur adhésion aux recommandations.
Méthodes : La présente étude était une enquête transversale menée auprès de 191 adolescents, de 14 à 18
ans, atteints de DT1.
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Résultats : L’hémoglobine glyquée moyenne (écart type [ÉT]) des répondants qui détenaient un permis
d’apprenti conducteur ou de conducteur était respectivement de 9,0 % (ÉT, 1,9 %) et de 8,9 % (ÉT, 1,9 %)
(p ¼ 0,91). Les pourcentages d’adolescents détenant un permis d’apprenti conducteur ou de conducteur
qui surveillaient presque toujours ou toujours leur glycémie avant de conduire étaient respectivement de
69 % et de 41 % (p ¼ 0,01). Dix-huit pour cent des adolescents qui détenaient un permis d’apprenti
conducteur et 41 % des adolescents qui détenaient un permis de conducteur ont subi une hypoglycémie
pendant la conduite. Le nombre moyen hebdomadaire d’épisodes d’hypoglycémie dans chaque groupe
était respectivement de 2,0 (ÉT, 1,4) et de 2,3 (ÉT, 2,0). La fréquence hebdomadaire d’épisodes d’hypo-
glycémie légère a été plus grande chez les conducteurs qui déclaraient avoir eu à se ranger au moins une
fois pendant qu’ils conduisaient en raison de symptômes d’hypoglycémie (3,25 � 2,38) que chez ceux qui
déclaraient ne jamais avoir eu à se ranger en raison de l’hypoglycémie (1,87 � 1,31) (p ¼ 0,012). Les
répondants qui détenaient un permis d’apprenti conducteur ont déclaré une meilleure adhésion aux
lignes directrices que ceux qui détenaient un permis de conduire.
Conclusions : L’enseignement clinique de tous les adolescents en âge de conduire doit permettre de ren-
forcer l’adhésion aux recommandations, notamment la surveillance de la glycémie ou le port d’un lecteur
de glycémie en continu avant de conduire. La fréquence hebdomadaire des épisodes d’hypoglycémie légère
est associée à l’occurence d’épisodes d’hypoglycémie pendant la conduite automobile auto-déclarés.

� 2019 Canadian Diabetes Association.
Introduction

Learning to drive is an important adolescent milestone that
fosters independence and autonomy. Nonetheless, adolescent
drivers are considered to be at high risk of motor vehicle collisions
(MVCs) (1). According to Statistics Canada (2014), drivers 15 to
34 years of age account for 39.8% of MVC-related serious injuries
and 36.1% MVC-related mortalities (2). Adult drivers with type
1 diabetes mellitus (T1D) are up to 180% more likely to be involved
in an MVC (3,4), and those with T1D between 17 and 44 years of
age are significantly more likely to be involved in an MVC than
adults >44 years of age (4).

Hypoglycemia is a common occurrence in insulin therapy used
in the management of T1D. Hypoglycemia affects cognitive func-
tion, including deficits in attention, impairment of memory and
poor psychomotor function (5). In a 30-year follow-up study of
participants of the Diabetes Control and Complications Trial/
Epidemiology of Diabetes Interventions and Complications studies,
half of the MVCs in which participants were involved as drivers
were associated with significant hypoglycemic events (6). Thus, in
theory, adolescents with T1D face challenges with hypoglycemia
that pose a further risk to safety on the road.

Although diabetes mellitus must be declared when registering
for a license, current Canadian legislation does not impose
restrictions on drivers with diabetes who possess noncommercial
driving licenses. To minimize the risk of hypoglycemia while
driving, Diabetes Canada recently released updated guidelines for
determining fitness to drive and glucose control protocols for
individuals with T1D (7). Current recommendations suggest using a
regularly calibrated blood glucose meter to monitor blood glucose
or to wear a continuous glucose-monitoring device, keeping an
accurate daily log of blood glucose measurements and having
optimal blood glucose control.

To minimize hypoglycemia while driving, the Diabetes Canada
guidelines recommend that glucose should be checked immediately
prior to driving and every 4 h while driving using a capillary blood
glucose monitor or continuous glucose-monitoring device. Drivers
with a history of frequent mild hypoglycemia, severe hypoglycemic
events with confusion or decreased level of consciousness, or
hypoglycemia unawareness are advised to check their glucose levels
more frequently (7). If a person senses that they are hypoglycemic
while driving, they should pull over and not resume driving
until an episode has been treated. If a driver has a blood glucose of
<4 mmol/L prior to or while driving, they should ingest a rapid
carbohydrate source, postpone driving for at least 40 min and
should not drive until their blood glucose is >5 mmol/L (7).
If a driver has a blood glucose between 4 and 5 mmol/L, they should
ingest rapid carbohydrates, postpone driving for 15 min and ensure
that their blood glucose is >5 mmol/L prior to driving.

The aim of the current study was to assess the extent to which
adolescents with T1D followed at the Alberta Children’s Hospital
(ACH) in Calgary, Alberta, Canada, understand the risks of driving
with diabetes and how well they report adhering to recommen-
dations for driving with diabetes. A secondary objective was to
determine whether clinical measures can identify those adoles-
cents who are at higher risk of adverse driving events. The results
address an absence in the literature regarding of driving knowledge
recommendations for youth with T1D.

Methods

Survey development and administration

This study was a cross-sectional survey of adolescents with T1D
being followed in a tertiary care pediatric diabetes clinic.

Participants were recruited from the ACH diabetes clinic from
July to December 2015. Adolescents were included if they were
between 14 and 18 years old andwere being followed up at the ACH
pediatric diabetes clinic. This age group was chosen based on the
lower age limit needed to obtain a learner driver’s license in Alberta
of 14 years, and the transition age limit set at 18 years of age by the
ACH clinic. Exclusion criteria were: an intellectual disability that
precluded the capacity to understand and complete the survey, and
any language barriers that could limit understanding of the survey
questions.

Consent was obtained from all participants. The study was
approved by the Conjoint Health Research Ethics Board at the
University of Calgary.

The survey was designed using questions adapted from the
Canadian Diabetes Association 2003 driving guidelines (those that
were available at the time of the design of the survey) (8), from Cox
et al (9) and from local expert content. The survey divided
respondents according to their driving level: no driving, learner’s
license or full driver’s license. Survey questions assessed knowl-
edge of recommendations for driving with diabetes, personal
adherence to these recommendations and whether an individual
had pulled over due to hypoglycemia. The initial version of the
survey was reviewed by pediatric endocrinologists and diabetes
educators working at the ACH diabetes clinic for content validity,
and piloted on adolescent volunteers with and without diabetes to
assess for flowand reading level as well as time needed to complete
the survey. Responses to knowledge and practice questions were
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summarized into knowledge scores and practice scores for each
participant, with 1 point allocated to each response corresponding
to Diabetes Canada recommendations for driving with diabetes.
The maximum knowledge score was 11 and the maximum practice
score was 7. The survey is presented in Supplementary Appendix 1.

The surveys were completed by participants on a touch-screen
tablet computer in a confidential clinic room setting without the
presence of their family or usual health-care providers. A research
assistant was present to answer any questions and provide
instructions on how to complete the survey.

Chart review

A retrospective chart review was completed by an independent
research assistant who was unaware of each participant’s survey
answers. Charts were reviewed for clinical data such as: glycated
hemoglobin (A1C); frequency of mild hypoglycemic events per
week; prior episodes of diabetic ketoacidosis (DKA); and prior
episodes of severe hypoglycemic events, including hypoglycemic
seizures.

Statistical analysis

For comparison purposes, respondents were grouped according
to their driving level: no driving, learner’s license or full driver’s
license. Data are presented as proportion (%) with confidence
interval or as mean with standard deviation (SD). The difference in
proportions was assessed using a chi-square test or Fisher exact
test, as appropriate. The McNemar‒Bowker test was used for paired
analysis. The Mann‒Whitney U test was used for independent-
sample analysis. p<0.05 was considered statistically significant.

Results

Participants

Of the 193 adolescents who were approached for study partic-
ipation, 2 did not meet the inclusion criteria due to age <14 years.
The 191 youth who met the inclusion criteria participated in the
analysis. Forty-nine percent were female. The average age was 16.1
(SD,1.2) years and the average duration of diabetes was 6.8 (SD, 4.0)
years. The average A1C was 9.0% (2.0%). The mean number of mild
hypoglycemic events reported per week was 2.2 (2.2).

Fifty-three percent of respondents (102 of 191) did not have any
class of driver’s license. Thirty percent (57 of 191) had a learner’s
license and 17% (32 of 191) had a driver’s license. The average age of
those without a license was 15.6 (SD, 1.2) years, with a learner’s
license was 16.1 (SD, 1.0) years and with a driver’s license was 17.3
(SD, 0.7) years.

Diabetes-specific risk factors were analyzed for participants
with a license. The average A1C of those with a learner’s or a
driver’s license was 9.0% (SD, 1.9%) and 8.9% (SD, 1.9%), respectively
(p¼0.58). The average number of weekly hypoglycemic events for
those with a learner’s or a driver’s license was 2.0 (SD, 1.4) and 2.3
(SD, 2.0), respectively (p¼0.63). Among respondents with a
learner’s license, 46% (26 of 57) always sensed hypoglycemia, 51%
(29 of 57) almost always sensed hypoglycemia and 3% (2 of 57)
sensed hypoglycemia most of the time. In respondents with a
driver’s license, 56% (18 of 32) always sensed hypoglycemia, 38%
(12 of 32) almost always sensed hypoglycemia and 6% (2 of 32)
sensed hypoglycemia most of the time. Two individuals with a
learner’s license experienced a hypoglycemic seizure in the previ-
ous year, whereas those with a driver’s license had no seizure
events. The proportion of respondents with a learner’s or a driver’s
license who had been admitted to hospital with DKA (with the
exception of DKA at initial diagnosis of diabetes) in the last year was
9% (5 of 57) and 12.5% (4 of 32), respectively.

Knowledge of driving guidelines for adolescents with type 1 diabetes

The majority of respondents (99%) were aware that they should
check their glucose level prior to driving. All respondents were
aware that they required a driver’s license in the car. The pro-
portions among those who were aware of the recommendations to
keep the following items in the car were as follows: glucometer,
99%; source of fast-acting carbohydrate, 98%; and insulin, 97%.
Ninety-eight percent knew they should have a medical alert on
their person.

Forty percent of respondents answered that they should treat a
blood glucose <4 mmol/L prior to driving and another 45% thought
they should treat a blood glucose <5 mmol/L. A comparison of
blood glucose levels at which respondents with learner’s and
driver’s licenses responded that they “should treat below” is shown
in Figure 1A. A similar comparison of blood glucose levels at which
respondents reported “actually treating below” is shown in
Figure 1B. Seven percent of respondents were aware that they
should wait 45 min after treating hypoglycemia prior to driving
(based on the 2003 guidelines available at the time of this survey
[8]). A comparison of the times between those with a learner’s or a
driver’s license who reported they “should wait” prior to driving
after treating hypoglycemia is shown in Figure 2A. A similar com-
parison of the time they reported actually waiting is shown in
Figure 2B.

Practice of driving guidelines for adolescents with type 1 diabetes

Figure 3 shows the frequency at which respondents with a
learner’s or driver’s license checked their glucose level prior to
driving. The proportions of those with a learner’s or a driver’s
license who “almost always” or “always” checked their glucose
level prior to driving were 69% and 41%, respectively (p¼0.01).

The proportions of adolescents with a learner’s or a driver’s
license who “almost always” or “always” kept a glucometer in their
car were 94% for thosewith a driver’s license and 98% for thosewith
a learner’s license. The proportions of respondents with a learner’s
or a driver’s license who “almost always” or “always” kept a source
of fast-acting carbohydrate in the car were 96% and 100%, respec-
tively. Forty-three percent of adolescents with a learner’s license
treated with carbohydrate prior to driving for all blood glucose
values<4 mmol/L, whereas 58% treated for all blood glucose values
<5 mmol/L. Forty-four percent of adolescents with a driver’s
license treated with carbohydrate prior to driving for all blood
glucose values <4 mmol/L, whereas 50% treated for all blood
glucose values <5 mmol/L.

The frequency with which respondents who reported that they
would stop to test blood glucose if they felt hypoglycemic while
driving is shown in Figure 4. The proportions of those with a
learner’s or driver’s license who “almost always” or “always”
checked their blood glucose when sensing hypoglycemia while
driving were 91% and 84%, respectively. The proportions of those
with a learner’s or a driver’s license who “almost always” or
“always” checked their glucose level after driving for 4 hours were
64% and 53%, respectively. There was no difference between license
class and proportion of respondents who stated they would pull
over on long trips to check for hypoglycemia (p¼0.39).

Reported hypoglycemia while driving

Eighteen percent of respondents with a learner’s license
compared with 41% with a driver’s license had experienced hypo-
glycemia while driving. There was not a significant difference



Figure 1. Blood glucose below which respondents believe that they should (A) and report that they do treat (B) with carbohydrates prior to driving. The number of respondents
with a learner’s license (black bars) was 57 and the number of respondents with a driver’s license (grey bars) was 32. (A) There was no difference between the responses of learners
and drivers (Fisher’s Exact, p¼0.81). (B) There was no difference between the responses of learners and drivers (Fisher’s Exact, p¼0.59). In a comparison of A and B, there was no
significant difference between what an individual feels they should do and what they do in practice (McNemar-Bowker, p¼0.56).
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between license class and the proportion of respondents who
pulled over while driving due to hypoglycemia (p¼0.78). Of those
with a learner’s license who had experienced hypoglycemia while
driving, 60% (6 of 10) had pulled over due to hypoglycemia. Forty-
six percent (6 of 13) of those with a driver’s license who had
hypoglycemia while driving needed to pull over.

Diabetes-related factors as predictive measures of reported
adherence to safety recommendations

There was a significant difference in the frequency of mild
hypoglycemic events per week between those respondents who
reported pulling over at least once while driving due to symptoms
of hypoglycemia (3.25�2.38) and those who reported never pulling
over (1.87�1.31) (p¼0.012). There was no significant association
between history of seizures in the past year (p¼1.00) or ever
(p¼0.59), and with reports of pulling over at least once due to
symptoms of hypoglycemia. None of the respondents with a full
driver’s license had a hypoglycemic seizure in the last year. There
was no significant difference in A1C (8.90�2.09 vs 8.96�1.87,
p¼0.63) in thosewith a licensewho had needed to pull over at least
once due to hypoglycemia while driving relative to those who did
not need to pull over.

Summary of knowledge and practice responses among those with a
learner’s or a driver’s license

The median knowledge score was 9 for both respondents with a
learner’s license (95% confidence interval [CI], 8.21 to 8.68) and
Figure 2. Length of time respondents believe that they should wait and length of time
respondents with a learner’s license (black bars) was 57 and the number of respondents
responses of learners and drivers (Fisher’s Exact, p¼0.12). (B) There was a significant dif
comparison of A and B, there was no significant difference between what an individual fee
those with a driver’s license (95% CI, 8.37 to 8.94), with no signif-
icant difference (p¼0.43). However, there was a significant differ-
ence between practice scores of respondents with a learner’s
license and a driver’s license (learner’s median: 5.0 [95% CI, 4.88 to
5.48]; driver’s median: 5.0 [95% CI, 4.21 to 5.10]; p¼0.038), indi-
cating that those with a learner’s license and those with a driver’s
license had similar knowledge of the driving guidelines. However,
those with a learner’s license reported better adherence to these
guidelines. Scatterplots were produced to examine the relationship
between knowledge scores and practice scores, but no linear rela-
tionship was evident.

Discussion

This is the first study of its kind to investigate knowledge and
behaviours of adolescents with T1D on drivingwith diabetes. Forty-
one percent of the current study respondents were aware they
needed to check their glucose level prior to driving and were aware
of the recommended items to keep in the car. The majority were
also aware they need to treat a blood glucose <4 mmol/L prior to
driving. Our study has highlighted, however, that clinical education
needs to emphasize treating blood glucose levels between 4 and
5 mmol/L before driving. Although the new Diabetes Canada
guidelines specify that individuals shouldwait 40min after treating
hypoglycemia prior to driving (7), the majority of adolescents in
this study only waited 15min. Adolescents were generally adherent
with carrying diabetes supplies in their car and pulling over to
check and treat a blood glucose of <4 mmol/L if they felt hypo-
glycemic while driving.
that respondents do wait before driving after treating hypoglycemia. The number of
with a driver’s license (grey bars) was 32. (A) There was no difference between the
ference between the responses of learners and drivers (Fisher’s Exact, p¼0.04). In a
ls they should do and what they do in practice (McNemar-Bowker, p¼0.53).



Figure 3. Frequency that respondents check their blood glucose prior to driving. The
number of respondents with a learner’s license (black bars) was 57 and the number of
respondents with a driver’s license (grey bars) was 32. There was a significant differ-
ence between license class and the reported frequency of checking for hypoglycemia
prior to driving (Fisher’s exact test, p¼0.01).
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Adolescents with a driver’s license were less adherent to
driving recommendations than those with a learner’s license. In
particular, those with a driver’s license were less likely to check
their glucose level prior to driving and less likely to pull their
car over if they felt hypoglycemic. This reflects a change in
behavioural practices between when a learner is driving with an
adult and when adolescents with a driver’s license assume sole
responsibility. Graveling et al showed similar concerns with
adherence in an adult population of individuals with T1D, where
59.9% of adults reported never testing glucose levels prior to
driving and 38.1% did not have a glucometer in their vehicle
while driving (10). A heavy emphasis on good driving practices
in adolescence may translate into improved adherence in
adulthood. This suggests a need for health-care team members
to closely screen glucose log books, meter or continuous
glucose-monitoring download reports when assessing for fitness
to drive and to continue to emphasize the importance of
following the Diabetes Canada recommendations (7) at each
follow-up appointment. In the ACH clinic, it has been routine for
many years to provide education to adolescents with diabetes at
the driving age of 14 years (minimal age for a learner’s license in
Alberta). This is then repeated at least once before they transi-
tion to adult-care services. Education consists of reviewing the
current Diabetes Canada guidelines. The clinic’s electronic
medical record has a section dedicated to documenting this type
of education so that clinicians can see when it was completed.
Automated reminders, not yet implemented, could provide a
way to further ensure this occurs more frequently. Frequency of
hypoglycemic events is discussed at each clinical encounter.
Furthermore, at the time of assessment for medical fitness to
drive by the ACH clinic, the adolescents are asked to sign a 1-
page contract that reviews the need to assess glucose levels
Figure 4. Frequency that respondents stop to check their blood glucose if they feel
hypoglycemic while driving. The number of respondents with a learner’s license (black
bars) was 57 and the number of respondents with a driver’s license (grey bars) was 32.
There was no difference between license class and the proportion of respondents who
check for hypoglycemia if they feel unwell while driving (Fisher’s exact test, p¼0.06).
before driving and the need to have glucose levels >5 mmol/L to
ensure safe driving. Implementation of this contract was initi-
ated after the current survey was completed. In the future, use
of continuous glucose-monitoring devices and augmented pump
therapy may also help ensure that glucose levels are monitored
before each drive and that episodes of hypoglycemia while
driving are limited.

In the current study, the frequency of reported hypoglycemia
while driving was 18% for adolescents with a learner’s license and
41% for those with a full license. Although those adolescents with a
driver’s license are less likely to check for hypoglycemia or to wait
for the appropriate amount of time after treating hypoglycemia to
resume driving, the difference in reported hypoglycemic events
according to driving class likely also reflects that those with a
driver’s license have been driving for a greater length of time and
are, therefore, more likely to have experienced an event of hypo-
glycemia during this activity.

In this study, we have addressed whether diabetes-related fac-
tors could determine if an adolescent would be more likely to
experience hypoglycemia while driving. There was no difference in
A1C levels between those who drove and those who did not or
between adolescents with a learner’s or a driver’s license. There
was no difference in episodes of DKA in the prior year between any
of the groups. Adolescents who hadmore episodes of hypoglycemia
per week tended to be more likely to have experienced hypogly-
cemia while driving. Similar findings have been reported previ-
ously by Cox et al in an adult population of individuals with T1D
(11). In the Cox et al study, the degree to which an individual is
affected by hypoglycemia and an individual’s number of past
hypoglycemia-related driving mishaps were independent pre-
dictors of future MVC (11). In the current study’s population, there
was no difference between the proportion of adolescents who had
had severe hypoglycemic events or hypoglycemic seizures and
those with a learner’s or driver’s license or without a license.

In adults with T1D, severe hypoglycemia is the strongest and
most consistent variable that can predict MVCs (4). Simulation
studies of induced hypoglycemia in adults with T1D demon-
strated unsafe driving at blood glucose levels <3.8 mmol/L (12).
The act of driving has been shown to cause hypoglycemia at a
faster rate than resting activity due to increased metabolic
demands and stress (12). Of concern, however, are the data
showing that up to 25% of adult drivers with T1D may have dif-
ficulty sensing hypoglycemia (10). Both Diabetes Canada and the
American Diabetes Association recommend enquiring routinely
about loss of consciousness due to hypoglycemia, hypoglycemia
requiring intervention by another person or that interfered with
driving, hypoglycemia without warning and hypoglycemia
unawareness to identify individuals at high risk for diabetes-
related driving mishaps (7,13,14).

Few adolescents in the current study’s population appeared to
have severe hypoglycemic events or hypoglycemic seizures. This is
consistent with the average A1C of 9% in this group, typical of the
struggles that adolescents have in keeping A1C close to target
values. The data suggest that, in the study’s population with T1D,
the most useful screening tool for an adolescent who is more likely
to experience hypoglycemia-related morbidity while driving is the
frequency of hypoglycemic events per week. In adolescents who
reported >3 hypoglycemic events per week, a trial of continuous
glucose monitoring could be considered to determine whether
events typically occur in relation to driving and which insulin doses
should be adjusted to minimize hypoglycemia. Interventions such
as online learning modules on diabetes and driving safety pre-
cautions that have been shown to reduce hypoglycemia-related
MVC in high-risk adults with T1D may be useful to reduce risk in
adolescents of driving age who experience frequent or severe
hypoglycemic events (11).
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The primary limitations of this study are its survey-based
nature and the number of available respondents who chose to
take part. Focusing on the risk of hypoglycemia-induced MVCs
rather than the reporting of actual events and reliance on
respondents’ recall may have led to under- or over-reporting. The
frequency of mild and severe hypoglycemia was assessed through
a chart review, which could also be affected by under-reporting of
events by respondents and their families. The sequence of the
survey questions, in which the knowledge questions were asked
first, may have influenced how questions on practice were
answered. Respondents may have wanted to provide researchers
with a better answer than they practiced in reality. The results of
the survey conducted in a university pediatric diabetes specialty
clinic may not be generalizable to other populations of youth with
diabetes.
Conclusions

Adolescents with T1D have excellent knowledge of recom-
mendations for safe driving practices for individuals with dia-
betes but are less likely to implement these recommendations as
they graduate to a full driver’s license. Educational practices
should emphasize the potentially severe consequences of
hypoglycemia while driving, and regular review of barriers and
challenges to adherence to safety practices should be incorpo-
rated into clinical practice. This should be done in all adoles-
cents with T1D and especially in those with frequent mild
hypoglycemia.
Supplementary Material
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Supplementary Appendix
Driving Survey Version 3

1. Date of survey ________
2. Initials ______
3. Date of birth _______
4. Do you have a learner’s (Class 7) license? Yes/No

If no:
a. Have you taken the exam before? Yes/No
b. Do you plan to apply for a learner’s license in the next year? Yes/No

5. Do you have a (click all that apply)?
a. __ Class 6 license (for motorcycles and mopeds).
b. __ Class 5 license (license for private vehicles, noncommercial).
c. __ Class 4 license (professional license for ambulances and taxis)
d. __ Class 3 (3-axle vehicles).
e. __ Class 2 (professional license—bus).
f. __ Class 1 (professional—all vehicles).

6. How often are you able to tell when you are having a low blood sugar?
a. Always.
b. Almost always.
c. Most of the time.
d. Often.
e. Rarely.
f. Never.

7. The following are questions about your current knowledge on recommendations for driving with type 1 diabetes:
a. Should you check your blood sugar before driving? Yes/No
b. When driving, which of the following items should you have in your car:

No specific items? Yes/No
Driver’s license? Yes/No
Glucometer? Yes/No
Fast-acting carbohydrate for treatment of hypoglycemia? Yes/No
Insulin? Yes/No

c. Should you decide not to drive if:
Your blood glucose is too low or dropping rapidly? Yes/No
Your blood glucose is too high or rising rapidly? Yes/No

d. Should you drive if your blood glucose is:
Below 4? Yes/No
Below 5? Yes/No
Above 15? Yes/No
Above 15 with ketones? Yes/No

e. Below what blood glucose value should you treat with carbohydrates prior to driving?
(a) 3. (b) 4. (c) 5. (d) 6.

f. If you have a low blood sugar <4 mmol/L prior to driving, how long should you wait after consuming carbohydrates before driving?
(a) 15 min. (b) 30 min. (c) 45 min. (d) 60 min.

g. If you have a blood sugar between 4 and 5 mmol/L prior to driving, what should you do?
(a) Consume carbohydrate and then proceed with driving.
(b) Consume carbohydrate and then wait 15 min before driving.
(c) Consume carbohydrate and then wait 30 min before driving.
(d) Consume carbohydrate and then wait 45 min before driving.

h. On long trips, how often should you pull over to check your blood glucose?
(a) No need to check. (b) Every 1 hour (h). (c) Every 2 h. (d) Every 3 h. (e) Every 4 h. (f) Every 5 h. (g) Every 6 h.

i. Should you stop and check your blood glucose if you feel unwell or low while driving? Yes/No
8. (To be answered by those who have a valid license including a learner’s license.) The following are questions about your driving:

a. Do you check your blood sugar before driving?
(scale of 1 to 5: 1 ¼ never, 2 ¼ rarely, 3 ¼ frequently, 4 ¼ almost always, 5 ¼ always).

b. Do you keep a blood glucose meter with you in your car?
(scale of 1 to 5: 1 ¼ never, 2 ¼ rarely, 3 ¼ frequently, 4 ¼ almost always, 5 ¼ always).

c. Do you keep sources of fast-acting carbohydrates in your car?
(scale of 1 to 5: 1 ¼ never, 2 ¼ rarely, 3 ¼ frequently, 4 ¼ almost always, 5 ¼ always).

d. Would you decide not to drive if:
Your blood glucose is too low? Yes/No
Your blood glucose is too high? Yes/No
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e. Do you drive if your blood glucose is:
Below 4? Yes/No
Below 5? Yes/No
Above 15? Yes/No
Above 15 with ketones? Yes/No

f. Below what blood glucose value do you treat with carbohydrates prior to driving?
(a) 3. (b) 4. (c) 5. (d) 6.

g. If you have a low blood sugar (below 4 mmol/L) prior to driving, how long do you wait before driving?
(a) 15 min. (b) 30 min. (c) 45 min. (d) 60 min.

h. Do you check your blood glucose if you feel unwell or low while driving?
(scale of 1 to 5: 1 ¼ never, 2 ¼ rarely, 3 ¼ frequently, 4 ¼ almost always, 5 ¼ always).

i. Do you pull over on short trips to test your blood glucose?
(scale of 1 to 5: 1 ¼ never, 2 ¼ rarely, 3 ¼ frequently, 4 ¼ almost always, 5 ¼ always).

j. Do you pull over on long trips to test your blood glucose?
(scale of 1 to 5: 1 ¼ never, 2 ¼ rarely, 3 ¼ frequently, 4 ¼ almost always, 5 ¼ always).

k. Have you ever had a low blood sugar while driving? Yes/No
l. How many times have you had a low blood glucose while driving? ______

m. Have you ever had to pull over or stop the vehicle because your blood sugar became too low or started dropping rapidly? Yes/No
n. Have you ever had to pull over or stop the vehicle because your blood sugar became too high? Yes/No
o. Have you had any severe lows (needed help to treat) at any time since you started driving (not necessarily while driving)? Yes/No
p. Have you had any major decreases in your HbA1c since you started driving? Yes/No
q. Have you needed to stop driving because of low glucoses? Yes/No
r. Have you ever had a ticket or fine for driving? Yes/No

If yes, why?: (a) Speed. (b) Reckless driving. (c) Parking. (d) Other.
s. Have you ever had a motor vehicle collision? Yes/No

9. How worried are you about the impact of diabetes on your driving?
(scale of 1 to 5: 1 ¼ not at all, 2 ¼ a bit worried, 3 ¼ somewhat worried, 4 ¼ quite worried, 5 ¼ very worried).

10. Have you ever received teaching in the diabetes clinic about driving with diabetes? Yes/No
11. Who in the diabetes clinic has discussed driving with you?: (please check all that apply)

__ Medical doctor
__ Registered nurse
__ Dietician
__ Psychologist
__ Social worker
__ Other
__ No one
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