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ABSTRACT
Objective. Athletes with type 1 diabetes face unique challenges that make
it difficult for health care providers to offer concise recommendations for di-
abetes management. Moreover, little is known about patient preferences for
diabetes management during high-level and competitive exercise. We under-
took a qualitative study to understand patient perspectives on managing type
1 diabetes during exercise.

Methods. A qualitative design using focus groups was selected. Samples
of 5-10 participants per group were recruited to participate in one of three
1.5-hour sessions focusing on experiences in managing diabetes, supports, and
desired resources. Sessions were audiotaped and transcribed verbatim. Data
were analyzed iteratively among team members.

Results. The study included 21 participants (10 male and 11 female) with
a mean age of 41 years. Most participants used trial and error to manage their
blood glucose around exercise. Frequent monitoring of blood glucose was a
common strategy and a challenge during exercise. Hypoglycemia after exercise
and adrenaline-fueled hyperglycemia during exercise were the most prevalent
concerns. Most participants relied on themselves, an endocrinologist, or the
Internet for support but said they would prefer to rely more on peers with type
1 diabetes and mobile apps. Peer support or mentorship was strongly supported
with recommendations for moving forward.

Conclusion. This study highlights the individualized nature of balancing
glycemic control in athletes and athletes” heavy self-reliance to develop strate-
gies. Expanding the availability of resources such as peer mentoring and mobile
apps could potentially support athletes with type 1 diabetes.

thletes with type 1 diabetes

comprise a unique group of

individuals who risk becom-
ing sidelined if they do not receive
the support and guidance they need to
remain active in their sport. Physical
activity has many benefits for people
with diabetes, including improved car-
diovascular health, improved glycemic
control, and decreased morbidity and
mortality. However, some individuals
may struggle with glycemic manage-
ment during exercise (1). Athletes
with type 1 diabetes have many chal-
lenges in striving to maintain optimal

glucose levels in the face of unique
experiences with regard to variable in-
tensity of exercise, scheduling of activ-
ities, coaching and training support,
blood glucose responses, and stress of
competition (2). Without appropriate
and individualized resources for man-
aging diabetes during exercise, athletes
with type 1 diabetes face the risk of
disengaging from sport or physical
activity (3). It is often challenging
for health care providers to assess the
needs of individual athletes and pro-
vide concise recommendations for
diabetes management during exercise.

SPECTRUM.DIABETESJOURNALS.ORG



Modification of the type, intensity,
and timing of exercise; suitable med-
ication adjustments; and appropriate
food intake must all be considered
for exercise (2—06). Although the lit-
erature provides general strategies
for preventing hypoglycemia and
hyperglycemia during exercise, the
usefulness of these recommenda-
tions and of suggested resources for
the challenges faced by high-level
athletes with type 1 diabetes are
unclear. A recent consensus statement
by Riddell et al. (6) provides general
considerations for people with type
1 diabetes but may not fully address
the needs of athletes. Further to this,
a descriptive study of adult endurance
athletes with type 1 diabetes showed
that 50% of respondents followed
guidelines for exercise outlined by
the American Diabetes Association
(ADA) “most of the time” or “almost
always,” and 46% were not aware of
ADA guidelines at all (7). Guidelines
can serve as a starting point when
initiating or changing exercise, but
modifications may be needed to suit
the requirements of individuals, and
especially those who are exercising at
a higher level.

Challenges in the athletic popula-
tion include competition-associated
rises in adrenaline causing hyper-
glycemia, as well as nutritional
considerations and insulin require-
ments for maintaining euglycemia
to maximize performance (4). A
review by Horton and Subauste (8)
provides general guidelines based on
summarized review articles, literature
on athletes with type 1 diabetes, and
expert opinion on considerations for
athletes with type 1 diabetes. They
provide useful strategies but also rec-
ognize that athletes represent a unique
population that requires a collabora-
tive approach between patients and
health care providers for glycemic
management.

Although health care teams are
an integral component for devel-
oping appropriate strategies for
exercise, some may not have the
knowledge or skills required for
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athletes. Although many athletes
with type 1 diabetes learn how to
manage their diabetes with exercise
through trial and error (5,9), there
is a gap in available resources for
these patients. Furthermore, there is
variable understanding of strategies,
which highlights the need for diabe-
tes self-management education in this
population (7).

Little is known about patient
preferences for diabetes management
resources for high-level and competi-
tive exercise, and there are no known
qualitative studies that address bar-
riers and strategies for exercise in an
athletic type 1 diabetes population.
Understanding the unique challenges
of athletes with type 1 diabetes is
important to both appreciate patients’
experience and explore resources to
support those who engage in sports.
We therefore undertook a qualita-
tive study to better understand the
perceived challenges, strategies, and
desired resources for management of
high-level athletes with type 1 diabe-
tes. Understanding the influences and
resources that affect self-management
for glycemic control during exercise
and ascertaining what tools suit this
population is the focus of this study.

Research Design and Methods

Design

A qualitative design using ground-
ed theory was selected, using focus
groups to allow participants to share
experiences, build on each other’s per-
sonal experiences, and comment on
different perspectives among group
members with regard to managing
type 1 diabetes during sports or ex-
ercise. The study was approved by
the Ottawa Hospital Research Ethics
Board.

Participant Recruitment

Samples of 5-10 participants were re-
cruited for each of three focus groups.
Lists of potential participants were
generated with assistance from en-
docrinologists and other health care
workers at the Foustanellas Endocrine
and Diabetes Centre (FEDC) at the
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Ottawa Hospital. Staff were asked to
contact the lead principal investigator
(8.D.) if they knew of patients who
were 218 years of age, diagnosed with
type 1 diabetes, English speaking, in
touch with their current endocri-
nologist within the past year, and a
current or previous athlete. An ath-
lete was defined as an individual who
engages in regular sporting activities
or organized physical activity such as
varsity, competitive, or professional
athletes or individuals who engage in
high-performance physical activity at
least 3 days/week for a minimum of 6
hours/week. Participants were exclud-
ed if they had poor glycemic control
with an A1C >10%, were a beginner
or recreational exerciser, or had a his-
tory of major mental illness.

Thirty-six participants were iden-
tified. Participants who agreed to be
contacted were telephoned and asked
whether they were interested in par-
ticipating. Twenty-one people agreed
to participate. Reasons for declining
were conflicting schedules, having
moved away from the Ottawa area,
or not meeting the inclusion crite-
ria. Individuals who chose not to
participate were more likely to be
younger and to have relocated from
the Ottawa area. Those who agreed
to participate were called or emailed
shortly before the day of the focus
group as a reminder.

Procedures

Three focus groups were held using
standardized procedures (10). All fo-
cus groups were conducted in English
at the FEDC between August and
November 2016. At the beginning of
each session, respondents completed
a consent form and a short survey to
identify their sports/physical activ-
ities, diabetes management, and de-
mographic information.

Focus groups lasted ~1.5 hours
and were led by two co-facilitators.
One facilitator was a university-based
doctoral-prepared researcher who was
hired to conduct, analyze, and write
a summary report on the findings
(M.R)). The other facilitator was the
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principal investigator, who is a resi-
dent physician from the Division of
Endocrinology and Metabolism at the
Ottawa Hospital.

A moderator’s guide was devel-
oped after an initial review of the
literature on barriers to and strategies
for managing type 1 diabetes during
sports or exercise and a scan of exist-
ing resources or tools available. The
co-facilitators used the guide to focus
the discussion and provide consis-
tency across groups. Main topics
included 7) experiences in managing
diabetes with sports or exercise, 2)
resources to support diabetes man-
agement for physical activity, and 3)
the development of a patient-focused
tool for diabetes management during
sports or exercise. The co-facilitators
encouraged open discussion and
probed deeper with general and direct
requests from participants to further
reflect on their experiences.

Participants in each group took
part in a “dot exercise” whereby they
were presented with two flipcharts
and asked to indicate the resources
that they most often relied on at the
present time (flipchart one) and the
resources they would prefer to rely
on now or in the future (flipchart
two). Each listed 11 resource options:
apps, coach, diabetes nurse, dietitian,
endocrinologist, family doctor, fam-
ily member, friends/peers, Internet,
trainer, and self. One by one, par-
ticipants were asked to place five red
dots beside the resources they most
rely on and then five yellow dots for
resources they would prefer to rely on.
Participants were told that they could
distribute the five dots among one or
more resources, including placing
more than one dot next to a single
choice if they wished. Scores were
summed, and the top two or three
resources were discussed further by
the group in addition to discrepancies
between the resources they currently
rely on and those they would prefer.

At the end of each focus group,
the co-facilitators noted key emerg-
ing themes, convergent and divergent
findings, and commonalities and dif-
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ferences among the groups. These
notes were reviewed and incorporated
into the draft coding framework, thus
adding to its trustworthiness. In addi-
tion, they discussed whether certain
areas should be addressed in pend-
ing focus groups. For example, “self”
emerged as a key resource at the first
focus group and was then added to
the list of resource options for subse-
quent groups.

Data Analysis

All focus groups were audiotaped and
transcribed verbatim. M.R. developed
the initial coding framework based on
the moderator’s guide, a line-by-line
reading of the first transcript, and con-
stant comparison of statements among
participants to identify a preliminary
set of main themes that linked similar
comments. In vivo codes were used
as much as possible to label catego-
ries using the words or phrases of the
participants. The term “in vivo codes”
refers to chosen descriptors that are
the words and phrases used by the
actual participants themselves rather
than ones created or paraphrased by
the researchers (11).

M.R. and S.D. applied the draft
framework to the second transcript
to identify any new themes and to
strengthen existing ones by providing
“thicker” descriptions of groupings.
“Thick descriptions” provide rich,
detailed, and concrete descriptions
of what participants are thinking so
readers can better understand the
findings. The draft coding frame-
work was then shared with two other
team members (J.M. and E.J.K.), who
then independently applied it to sep-
arate portions of the third transcript.
Written feedback and queries were
directed to M.R., who made relevant
changes to the framework.

By the third focus group, content
saturation was considered reached on
major themes, including strategies that
worked well, challenges, and preferred
resources to support diabetes manage-
ment. Content saturation refers to the
point at which no new themes are
found (12). Data from the three focus
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groups were then entered into NVivo
11 software (QSR International
Pty Ltd., Victoria, Australia) and
organized/analyzed using the collabo-
ratively developed coding framework.
Coding summaries were generated
and critically assessed by all team
members to confirm the coded data
and to identify relevant quotations.
Discrepancies were resolved through
consensus among the team. To
enhance the trustworthiness of the
data, disconfirming evidence was
consciously searched for, and thick
descriptions were provided of par-
ticipants’ thoughts and feelings via
quotations and examples to authenti-
cate main themes.

Results

Participant Characteristics

Table 1 summarizes the baseline char-
acteristics of the 21 participants. The
mean age was 41 years, mean duration
of diabetes was 22 years, and average
duration of physical activity was 10
hours/week. The majority managed
their diabetes during exercise with
an insulin pump (z = 12 [57%]).
Participants in focus group 1 were
notably younger and more active in
sports than those in the other two fo-
cus groups.

Reasons for Exercise

Various reasons were expressed across
all groups for why participants exer-
cised. Several participants from each
group viewed it as part of who they
are, because they have always exer-
cised. For example:

“l was a competitive swimmer.
When I was diagnosed . . . one
of the first questions is ‘can [
keep swimming?’. . . We called
the pediatrician that night, and
she said Sure, its the best thing
for you,” so that was great.”

(FG1)

Some participants indicated that they
have occupations in the sports or
health fields or have a love of sports.
Several participants indicated that
exercise helped to make specific im-
provements to their physical health in

SPECTRUM.DIABETESJOURNALS.ORG
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relation to diabetes, and some found
it improved their mental health. For
example:

«

.. Tve found that exer-
cise is . . . a very gooa’ way to
control my diabetes, reduce
my insulin, up my food in-
take, and I always found
that . . . the effects last. . . .”
(FG3)

“ .. IfIdon’t exercise. .. Ima
different guy. I get kind of mis-
erable and depressed and nasty
... (FG3)

Individuality of Athletes With
Type 1 Diabetes

The unique and independent experi-
ences of athletes with type 1 diabetes
were revealed in a number of ways.
Mentioned by the majority of respon-
dents across groups was the applica-
tion of trial and error to tailor what
works to individual circumstances. For
example:

«

. with the endocrinologist
... you can go in and say, You
know, I was thinking of try-
ing this. What do you think?’
Because youve already got a

theory . .. [based on] experience
. (FG2)

It was important that each individual
be recognized as unique, and objec-
tions to a one-size-fits-all approach
were mentioned by most respondents
across groups. For example:

“ .. You might go to your coach
and say, ‘Hey, I'm diabetic,” and
theyve had a previous player who
is, and they go, ‘Oh yeah, I know
what that means.” But it could

mean something completely dif-
ferent to you . . . .” (FG1)

The majority of respondents across
groups also noted the need to rely
on and advocate for themselves. For
example:

“I'm there all the time. I'm the
only one that can really deal
with it, so I have to rely on me.”

(FG3)
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There was recognition by several
respondents across all groups that
athletes with type 1 diabetes were
distinctive, somewhat “lonely” (FG2),
and particularly unique from people
with type 2 diabetes:

“ .. Were a rare breed. . . .
Most people are type 2. . . . Its
really uncommon to come across
yype 1. . .. So, when you finally
meet a type 1, you get all excited
....”(FG3)

Finally, most respondents across
groups highlighted their self-
determination and bravery in not
quitting or giving up exercise despite
having type 1 diabetes:

“l always take it as an opportu-
nity, as a challenge to figure out

how I beat it.” (FG3)

A few respondents associated this de-
termination as a means toward being
accepted as “normal”:

“ .. Nobody has perfect control,
nobody makes all the right deci-
sions, and we all know better. . . .
You know, its our life first and
then our diabetes second, and
certainly its not the other way
around.” (FG1)

Experiences in Managing Type

1 Diabetes With Sports and
Exercise

Table 2 lists the most commonly re-
ported strategies for and challenges of
managing diabetes around sports or
exercise. Overall, more strategies were
mentioned than challenges, particu-
larly those strategies used before and
during exercise. Monitoring blood
glucose was a common strategy but
also a marked challenge during exer-
cise. Hypoglycemia after exercise and
adrenaline causing hyperglycemia
during and immediately after exer-
cise were the most prevalent concerns
mentioned by several to most partici-
pants across all focus groups. General
challenges across the exercise time-
frame most frequently involved insu-
lin management. Participants empha-
sized the uncertainty of experiencing

Il FEATURE ARTICLE / PERSPECTIVES OF ATHLETES WITH TYPE 1 DIABETES

high or low blood glucose, and a few
mentioned concerns with correcting
and adjusting insulin (dose and type).
All participants from one focus group
mentioned that ketones were a signifi-
cant challenge; however, ketones were
not discussed at other groups.

Resources Used and Desired
Figure 1 presents the results from the
“dot exercise” with mean scores across
focus groups for current and pre-
ferred resources to support athletes in
managing type 1 diabetes. The mean
scores were calculated as the average
scores (dots placed) across the three
focus groups for each of the listed re-
sources. Averages of each focus group
were used because the unit of analysis
was the individual focus group. Thus,
we first demonstrated the results per
group and then averaged the results
of the three groups to determine the
overall average number of dots per
resource.

Two resources stood out as being
more preferred than currently used.
First, there was a desire for more apps
that ideally allowed athletes to be
“ .. impacted and inconvenienced as
little as possible” (FG1), such as those
that are simple and customizable;
provide detailed analysis and reports;
and integrate food, exercise, and other
needs. Some participants mentioned
apps that help with certain aspects of
diabetes management, such as “My
Fitness Pal” for tracking caloric intake
and exercise and “GlucoseZone”
to tailor exercise programs to food
intake, glucose level, and heart rate,
although there is not one app that
takes into account all desired features.
Second, respondents said they would
prefer to turn more to friends/peers
with diabetes for support and recog-
nize a current gap:

“ .. Therés not that many dia-
betics that play high-level sports,
and its kind of cool to see . . .
opening up that kind of a re-
source to . . . chat with . ...”

(FG1)

In other words, because this is a lim-
ited subset of the diabetes population,
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age type 1 diabetes.

there was a desire to have like-minded
people to share experiences with.

There was little difference in
current and preferred support from
health care providers, with several
positive comments made about care
from a dietitian, diabetes nurse, and
endocrinologist. Participants indi-
cated that they currently relied mostly
on their endocrinologist for support,
some of whom stood out because of
their experience:

“The ones that do get it are the
ones that see the active diabet-
ics, so they have more knowledge
and experience.” (FG2)

However, several participants had
concerns that endocrinologists make
wrong assumptions and do not take

42

the whole person into account or spe-
cifically address their questions:

“ .. 1 had to change my en-
docrinologist . . . [for] not get-
ting the fine-tuned nature of
my question. . . . Don’ tell me
.. large platitude that
you tell people who don’t care
....”(FG2)

Similarly, no difference was seen
in current and preferred support from
coaches or trainers. Several respon-
dents across groups explained that
they did not seck support from their
coach or trainer because they were
typically uninformed about diabetes:

some .

“None of our coaches . . . know
anything about it. Like, theyre
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learning from whar I'm telling
them . ...  (FG3)

There was less preference for
several resources. Although “self”
was identified as the most popu-
lar resource (“I am my own app.”
[FG1]), participants viewed that as
less desired. The Internet was cur-
rently used by some; however, it was
less preferred, with a few participants
indicating their hesitancy in using it:

“[The] Internet can be frus-
trating . . . if youre researching

something and [can’t] access the
Sull scholarly article.” (FG2)

Finally, print materials were less de-
sired, although several participants
across groups brought up the need
for basic information when just

diagnosed:

“ .. Theres some basic stuff . . .
that could be shared with peo-
ple starting out or people who

never were taught that at all.”
(FG3)

Medical Devices

Medical devices were raised as a sep-
arate type of resource for managing
diabetes during sports or exercise.

Insulin Pumps

Several participants across groups had
positive things to say about insulin
pumps:

With the pumps . . . these days,
... [you] can compensate for
that snack now. . . . It5 so . . .

much more freedom.” (FG3)

However, some problems were men-
tioned by several participants across
groups, such as that the device was a
nuisance to wear or that it did not stay
attached. Furthermore, they needed to
adapt their medical devices for better
comfort or attachment during a sport
or activity.

“So, when I train, I actually
put my inﬁmz’on set in my arm.
I don'’t leave it in my stomach
because I . . . use like a bas-
ketball shooting sleeve, and I
double wrap it up top, and it
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holds it. And then just a quick
disconnect.” (FG1)

A few participants had concerns that
their sport was too rough to wear the
pump, while others had ideas to bet-
ter protect the pump during contact
sports.

Continuous Glucose Monitoring
Devices

Several participants liked how con-
tinuous glucose monitoring (CGM)
provided more information during
exercise:

“[With the CGM, you] see what
your sugars are doing. And it’s
amazing. Its a real eye-opener.
I print out a graph. I email it
to. .. [my] nurse educator. . . .
I wear my CGM for soccer, or
1 go for a run or something like
that. You can see exactly every 2

minutes.” (FG2)

Conversely, several others noted that
they would prefer not to wear a de-
vice, a few revealing that they wanted
to keep their diabetes secret to avoid
being “labeled” (FG1). Some partici-
pants found CGM devices to be ex-
pensive or unreliable, and a few found
that their CGM was inaccurate.

Peer Mentoring

Addressing the desire for more
friends/peers support, participants
across groups spent quite a bit of
time discussing peer mentoring as a
viable option to help high-performing
athletes or exercisers better manage
their type 1 diabetes. “Creating a
space” (FG1) was seen as important
for like-minded athletes with type 1
diabetes to come together and discuss
their lived experience:

“lerm mentorship . . . fits. . . .
If you have people doing a par-
ticular sport who are diabetic,
they can help in terms of just
their experience. . . . You learn

tricks . . . from them.” (FG2)

Unlike advice from a health care pro-
vider, peer mentoring was viewed as
more of a practical sounding board to
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relay personal stories about struggles
and what works:

“ .. We just need a sounding
board . . . . not necessarily some-

one telling us exactly what to
do.” (FG1)

Several participants across groups
provided examples of peer mentoring
groups for athletes with diabetes that
they were involved in or aware of,
such as: “Connected in Motion . . .
a forum for type 1 diabetics who are
athletes of all kinds” (FG3); an anon-
ymous sign-up for those students in
university with diabetes and looking
for resources (FG1); and an “Animus
pump . .. chat group” (FG2).
Logistics for organizing peer
mentoring were discussed. Finding a
mentor that they could trust to pro-
vide appropriate advice was a concern
of several participants across groups.
Ideal mentors were seen as those
patients identified by endocrinologists
who were interested in volunteering:

“ .. The doctors know their pa-
tients and could ask them, Are
you interested in being a men-

tor?”” (FG3)

Patients or doctors with type 1 dia-
betes and good A1Cs were deemed
suitable candidates by some partic-
ipants. Developing mentor profiles
and matching patients based on sport,
knowledge, and experience were also
mentioned by a few participants. It
was recognized that finding suitable
mentors may be a challenge when
there is heterogeneity in the types of
sports/activities, as well as individu-
al preferences in who they could get
along with. Three options arose for
structuring the mentoring sessions:
face-to-face group sessions with a
professional to assist with the ses-
sions, one-on-one sessions via email
or phone such as a helpline, and lever-
aging social media or an app.

Discussion

This study highlighted the unique
challenges of and strategies for opti-
mizing glycemic control specific to
athletes with type 1 diabetes and pro-
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vides a basis for development of ap-
propriate patient-centered resources.
We found that athletes with type 1 di-
abetes had experiences that are unique
to each individual. The participating
athletes were independent, self-reliant,
and willing to accept the uncertainty
of experimentation when managing
diabetes, and they demonstrated con-
siderable resilience. When planning
for exercise or sport, many draw on
past experiences to develop strategies
that work for them. Similar to others’
findings, we found that individualized
adjustments are necessary based on
the various factors that influence gly-
cemic control, especially until a pre-
dictable routine is established (4,13).
Trial-and-error techniques were found
to be a common strategy, as has been
reported as an essential aspect to gly-
cemic management in the athletic
population (5,8), although our study
population also expressed a strong de-
sire to draw on other resources outside
of “self.”

A general story unfolded about
the different strategies and resources
used in exercise/sports at different
trajectories based on lived experience.
Novice exercisers may draw on readily
available materials, established guide-
lines, or health care provider advice
to adjust diet and insulin for exercise.
As they progress or change exercise/
sports, modifications to glycemic
management may be made more
often on their personal experiences
and various other resources they seek
out. Although there are published
articles, guidelines, and other ref-
erence materials for type 1 diabetes
and physical activity (2,4,6,14), these
may have limited utility with high-
performance exercisers, who gener-
ally have a good understanding of
required modifications for exercise.
As they become experts in their sport,
they may require further refinement,
ideally supported by information
from others with type 1 diabetes who
play similar sports or have had similar
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experiences based on their own trials
and errors.

Although many participants in
this study currently rely on them-
selves to adjust to challenges with
exercise, there was a perceived need
for other resources to build self-
management skills for glycemic
control. In particular, our results
emphasize the value of peer mentor-
ing, specific members of the diabetes
team (i.e., endocrinologists, diabetes
nurse educators, and dietitians), med-
ical devices (e.g., insulin pumps and
CGM systems), and apps.

Peer mentoring was an area of
expressed interest and was envisioned
as having people who play similar
sports compare their experiences and
learn from each other. This type of
knowledge-sharing has not been pre-
viously documented in the literature
for adult athletes with type 1 diabe-
tes. However, a study in adolescents
and young adults with type 1 diabetes
demonstrated that the majority would
prefer mentoring to improve their gly-
cemic control (15). To create a credible
“mentor space,” suitable oversight and
screening would need to be provided.

Health care teams play a role in
providing advice and support and as
a means to check in to ensure that
athletes are making sound decisions.

Apps were also viewed as a favor-
able resource that could be developed
to integrate the different variables
(i.e., type, intensity, and duration of
exercise; food intake; and active insu-
lin on board) that influence glycemic
control during exercise. However, one
must recognize that such a tool would
be difficult to create to meet individ-
ual needs and personal preferences.
Such a technological solution would
be highly user dependent and may not
appeal to all individuals.

Finally, many participants high-
lighted the importance of medical
devices such as insulin pumps to
allow for timely adjustment to insulin
and CGM systems to closely monitor
trends in glucose levels.

Taken together, there was a
demonstrated interest in increasing
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the availability of social/peer net-
works and the utility of resources (i.e.,
better apps and more knowledgeable
health care professionals) to meet the
needs of athletes with type 1 diabetes.

Limitations

The sampling approach used in this
study is a possible limitation. The
sample included current or previous
adult athletes with type 1 diabetes
in active or recent treatment at the
FEDC. All participants were recruit-
ed from a single academic hospital
institution, and findings may not be
widely applicable. On average, partici-
pants had >20 years of living with this
chronic disease. Consequently, the
strategies identified by these groups
may not necessarily appeal to those
who have been recently diagnosed.
Although only patients with an A1C
<10% were included, we did not re-
port on the adequacy of their glycemic
control.

Further research could be directed
at newly diagnosed athletes and those
excluded from this study—namely,
athletes with poor glycemic control
with an A1C 210% and beginner or
recreational exercisers. Due to the
individual nature of how athletes with
type 1 diabetes cope, in-depth case
studies would be useful to further
explore this topic.

Conclusion

Athletes with type 1 diabetes are at
risk of disengaging from exercise if
the guidance and support they re-
ceive does not align with their unique
needs to remain active in their sport.
It is important that health care pro-
fessionals understand the individual
and unique nature of these patients’
exercise experiences and support the
need for individual experimentation
to manage blood glucose. This study
highlights that resources outside of
themselves are desired by athletes
with type 1 diabetes. Peer networks,
medical devices, and apps that better
support athletes with type 1 diabetes
were seen as particularly desirable and
should be advanced and researched.
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