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We acknowledge that a position statement about DIY AID is only
possible because of the pioneering work of individuals living with
diabetes, and their loved ones, who founded the #WeAreNotWaiting
movement by believing in the power of possibility and being willing to
pay it forward. Their work has been instrumental in propelling the field
of automated insulin delivery forward.

Introduction—Why Is This Position Paper Needed?

Type 1 diabetes (T1D) is a complex chronic condition character-
ized by a complete lack of endogenous insulin production. Despite
advances in insulin analogues and glucose monitoring systems,
livingwith T1D remains burdensome [1]. Automated insulin delivery
(AID) systems have been proven in randomized trials to help reach
glycemic targets while reducing the burden of self-management for
people with T1D and their caregivers (PWD *). AID systems rely on a
computer-based algorithm tomodulate insulin delivery by an insulin
pump based on glucose levels derived from real-time continuous
glucose monitoring (rtCGM) data. This real-time adjustment of
insulin delivery has been shown to ease burden and increase the
safety of living with T1D, and so the American Diabetes Association
(ADA) has recently added a standard of care statement that
commercially approved AID should be offered to youth and adults
with TID who can use the devices safely [2].

Clinical use of AID systems was pioneered by members of the
T1D community who developed their own open-source AID sys-
tems available since 2014, knownwidely as do-it-yourself (DIY) AID
or “looping”. Commercial systems, available since 2016, have more
recently been approved by Health Canada and reached the Cana-
dian market, but access varies by province. The term “open source”
describes the open publishing and sharing of the computer code
*Throughout this statement, the term PWD will be used to refer to people living with T
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and algorithms which are constantly being upgraded and improved
by the T1D developer community. Recently, an international
consensus paper was published [3] using the term “open-source
AID”; however, this Diabetes Canada Expert Working Group has
opted to use the term DIY AID to emphasize the very active role the
user has to take to build and maintain their own system from the
open-source code and its related programs, while striving to
maximize safety and effectiveness to achieve the individual user’s
goals, which often include decreased glycemic variability and
decreased burden of living with diabetes [4].

Despite the increasing popularity and compelling testimonials
of DIY AID in the T1D community, diabetes health-care practi-
tioners (HCPs) have limited knowledge of DIY AID and are hesitant
to discuss or care for people using these systems given the lack of
regulatory approval and poor understanding of how they work [5].
In some other countries, guidelines advise against providers pre-
scribing DIY AID systems, but recommend that providers assist in
diabetes management to ensure individual safety [2,6]. These
uncertainties have been examined in the Canadian context [7] and
Canadian HCPs identified national guidance as important to help
them better deliver care to people with T1D.

Diabetes Canada has long advocated individualized targets for
PWD and the importance of autonomy [8]. Thus, the desires and
wishes of PWD should be sought and their preferences be central in
shared decision making regarding their diabetes management.
PWD should be able to work with their care team to find the
solution that best meets their needs to deliver optimal glycemic
outcomes and reduce the risk of acute and chronic complications,
with an acceptable and sustainable day-to-day burden of living
with T1D. This Diabetes Canada position statement and the user’s
guide (see page 389) seek to provide guidance for Canadian HCPs to
1D and their caregivers.

a.
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support individuals using non-regulated technologies having
carefully considered the evidence base, as well as the legal and
ethical issues in this novel area. This paper includes guidance on the
use of DIY AID systems, including Loop, OpenAPS, and AndroidAPS,
which had supporting evidence available at the time of publication.

Methods

A diverse group of experts in diabetes technology was convened
by the Diabetes Canada Clinical Practice Guidelines (CPG) Steering
Committee to determine the scope and purpose of the position
statement. Members included HCPs caring for people with T1D
using DIY AID (I.J.H., A.E.M., P.S.), individuals with lived experience
with T1D or as a parent/caregiver to a child with T1D (A.C., H.O.W.,
K.F., L.C.), individuals with experience using DIY AID (A.C., H.O.W.,
K.F.), and individuals with legal (L.C.) and ethics (U.S.) expertise. A
previous scoping review [9] completed as part of a master’s thesis
on DIY AID by 1 author (A.E.M.) formed the basis for our search
strategy. The initial literature review included all publications to
December 31, 2021. Relevant articles published in English were
systematically sought using the databases Embase, Medline,Web of
Science, Scopus, Proquest, and Cochrane Library. For this position
statement, the literature review was extended to June 30, 2022,
using the same search strategy and including a search of the con-
ference syllabus of the ADA, Advanced Technology and Therapeu-
tics in Diabetes (ATTD), and Diabetes UK conferences for relevant
abstracts, and found an additional 19 relevant publications, which
were reviewed by members of the working group.

What Do We Know About DIY AID

HCP perspectives

There have been a number of quantitative and qualitative
studies examining HCPs’ comfort with supporting PWD who
choose to use DIY AID [5,10,11]. Morrison et al surveyed 204
Canadian HCPs (33% registered dietitians [RDs], 32% registered
nurses [RNs] 28% endocrinologists) in June 2021 [5]. Respondents
expressed greater experience with commercial systems (median 6
to 24 users per practice), relative to DIY AID systems (1 to 5 users),
in practices with a median of 100 to 500 individuals with T1D.
Comfort levels with these technologies were commensurate with
experience; 73%were comfortable supporting commercial systems,
relative to just 22% with DIY AID systems. Specific barriers high-
lighted to DIY system use included lack of exposure, lack of high-
quality published data, and medico-legal concerns. Both HCP and
user education, in addition to clinical practice guidelines, were felt
to be required in order to improve confidence in recommending
AID use to individuals in their practice [5].

Another often cited barrier is the lack of regulatory approval for
DIY AID, exacerbated by the ADA standards of care [2] and US Food
and Drug Administration (FDA) warnings against the use of such
technology [12]. However, as presented by the ATTD workshop on
DIYAID in 2020, T1D is inherently a DIY condition, and all therapies,
whether approved or not, require the user to make real-time
decisions that come with inherent risk. Diabetes Canada supports
autonomy, and self efficacy is a key skill that is further enhanced
when individuals (or families) choose DIY AID. The peer mentoring
inherent to the online community provides much more frequent
touch points and support for users than traditional models of care
where HCP visits occur every fewmonths. Theworkshop concluded
that there is a risk that PWD will stop attending care altogether if
their HCPs do not support the use of DIY AID [12].

Some clinicians may feel threatened by the role reversal where
the PWD is the expert in DIY AID, as described by Dinneen and
McMorrow in “The expert patient will see u now, Doctor” [13].
Using DIY AID as a model, they describe how the dynamic needs to
shift away from the physician expert towards a long-term thera-
peutic relationship focused on meeting the individual’s goals.
Further, clinicians have biases regarding whom they think are best
suited for AID, with educational level/cognitive ability as the most
prominent factor [5]. Strikingly, in a separate study, HCP views
changed when interviewed after 6 months’ experience in sup-
porting PWD using a commercial closed-loop system. Educated,
technologically competent individuals tended to over-interact with
the system. It was individuals who HCPs had assumed would
struggle to understand and use the technology who seemed to
benefit more by allowing the system to operate without interfer-
ence. These observations led to the conclusion that all individuals
should be given the chance to try AID [14]. Clinicians need to be
conscious of their assumptions and biases that may result in
inappropriate gatekeeping, thus preventing PWD from accessing
helpful technologies. We suggest that the evidence and experience
to date indicate that clinicians should discuss AID, including both
commercial and DIY options, with all people living with T1D.

Individual perspectives

DIY AID systems were created by passionate and technologically
adept individuals with lived experience out of a deep personal need
for more effective and less burdensome solutions for safe glucose
management. Since no commercial AID systems were available
until 2016, PWD and caregivers used their skills to create DIY AID
systems andmade them publicly available for free; technology built
for the diabetes community by the diabetes community. Current
opinion is that DIY systems can add some degree of individuali-
zation of parameters compared to regulatory-approved systems.
The nature of open-source insulin delivery systems is that the
developers rapidly iterate adding new “branches” of code that
allow for improvements in the system much faster than commer-
cial AID systems, which require regulatory approval prior to making
changes to algorithms and features.

DIY AID systems have become increasingly popular, with more
than 9,000 users worldwide [10]. Although there are no precise
estimates of howmany DIYAID users live in Canada, there are 2,575
Canadians in the Looped Facebook group (an online community-
driven support group comprising PWD, caregivers, HCPs, and
researchers) [15]. The popularity of DIY AID in Canada may, in part,
be due to the large number of PWDwho do not have access to HCPs
with expertise in T1D or private or public insurance coverage for
commercial AID systems. The online DIY AID community has filled
some of these gaps by acting as a supportive resource for PWD not
only to troubleshoot the technology, but also in managing T1D in
generalda recurrent theme identified in qualitative analyses [16].

According to respondents of a 2021 survey of 662 DIY AID users
(99 from Canada), people choosing DIY AID do so for the following
reasons: transparency (they want to see how the system works),
interoperability (they want options with regards to the device,
algorithm, and continuous glucose monitoring [CGM]), desire for
open-source software, limited commercial options available or
accessible, customization (including the ability to set lower blood
glucose targets compared to commercial systems), user-led design
features, and the ability for DIY systems to iterate faster than their
commercial counterparts [17,18].

DIY AID users report feeling empowered by the ability to
customize their systems and from the greater understanding of
their diabetes and the physiology they have achieved by building
their system [10]. Parents and caregivers share that DIYAID systems
provide improved quality of life, sleep quality, and glycemic man-
agement, all of whichweremotivating factors for using DIYAID [19]
(Textbox 1). Typically, DIY AID users have been highly educated,
with access to disposable income, and have a high level of



Textbox 1. Choosing DIY over commercial AID systems

Quotes from people using the systems and why they choose to do so over
commercial systems [17]:

“Better blood glucose control than commercial systems. Better
integration with my phone and Apple watch.” (Adult, Male, Canada,
Loop)

“DIY looping is the only automated system that is advanced enough or
reliable enough to be useful. DIY is also more customizable, so better
suited for me than commercial systems currently available to me.”
(Adult, Female, Australia, Loop)

“Commercial systems aren’t good enough at reducing the burden.”
(Adult parent of child, Female, United States, Loop)

“The closed-loop DIY system is more flexible than commercial systems.
The authors of these systems test them on themselves, on their
family members and, therefore, create these systems so that they can
actually use them.” (Adult, Male, Slovakia, AndroidAPS)
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computer competency [17,18]. The major barriers to building DIY
AID systems reported by parents and caregivers are their limited
technical skills, lack of support fromHCPs, and a perceived inability
to maintain DIY AID systems [20]. Discontinuation of DIY AID sys-
tems is often because of difficulty fine-tuning settings, which could
be mitigated by improved HCP education and support [21].
Efficacy of DIY AID

The often cited HCP concern about the lack of high-quality pub-
lished data [5] may actually be a constructed rather than a true
barrier to use. Multiple retrospective and prospective studies of DIY
AID, incorporating more than 55 million hours of real-world data,
consistently suggest beneficial outcomes for both glycemia and
quality of life, which have now been confirmed in a recently
Table 1
Changes in A1C (%) and percentage time in range (TIR 3.9e10 mmol/L) with DIY AID use

Study type and
author (year)

DIY AID
type

Number
of users

Pre-DIY
A1C (%)

A1C with
DIY AID (%)

Self-reported
Lewis (2016)
Lewis (2018)
Provenzano (2018)
Braune (2019)
Melmer (2019)
Braune (2021)
Street (2021)

OpenAPS 18 7.1 6.2
OpenAPS 20 6.4 6.1
OpenAPS 30 7.17 6.61
All* 209 6.91 6.27
OpenAPS 34 6.6 6.2
All 897 7.14 6.24
All 296

Observational
Choi (2018)
Petruzelkova

(2018)
Wu (2020)
Lum (2021)
Petruzelkova

(2021)
Gawrecki (2021)
Jeyaventhan (2021)
Morrison (2022)
Amuedo (2022)

Mueller-Korbsch
(2022)

Crabtree (2022)

Patel (2022)

OpenAPS 20 6.8 6.3
AndroidAPS 22

AndroidAPS 15 7.63 6.79
Loop 558 6.8 6.5
AndroidAPS 36 53.2 mmol/mol (7.0%) 46.8 mmol/mol

AndroidAPS 12 6.8 6.3
All 30 7.1 6.2
Loop 24 7.9 7.2
AndroidAPS
(n¼22) and
Loop

23

All 25

All 101 54 mmol/mol (7.1%) 47.6 mmol/mol

All 27 7.6 6.7

* All refers to Loop, Android APS, and OpenAPS.
A1C, glycated hemoglobin; AID, automated insulin delivery; DIY, do-it-yourself.
published randomized controlled trial (RCT) [22]. Given the growing
evidence base, it is no longer appropriate to cite a lack of evidence as
justification for not discussing or supporting DIY AID use.

Glycemia

Improvements in both glycated hemoglobin (A1C) (0.3%e0.9%)
and time in range (TIR) (0%e23%) are seenwith initiation of DIYAID
[4,23e41] in self-report and observational studies (Table 1), and a
recently published RCT (Table 2) [42]. Ninety-seven PWD with
previous experience using insulin pumps (n¼48 children aged 7 to
15 years and n¼49 adults; mean baseline A1C 7.5% and 7.6%,
respectively), were randomly assigned to DIY AID using Android-
APS or a sensor-augmented pump (SAP) therapy for 6 months.
Significant improvement in TIR (74.5% vs 64.7% adults and 67.5% vs
57.4% children, p<0.001) relative to baseline was seen only in the
AID group [41]. Compared with the SAP controls, DIY AID users
spent an additional 3 hours 21 minutes per day in range, with 52%
of users meeting international consensus targets of >70% TIR and
<4% time below range (TBR), relative to 11% in the SAP group. DIY
AID was particularly effective overnight (adults TIR 85.2%�12.7%
overnight vs 70.9%�12.7% daytime, and children 76.8%�15.8% vs
64.3%�11.7%), while no differences in TIR were seen between day
and night with SAP. The glycemic improvements with DIY AID
became apparent within 2 weeks from randomization, and were
maintained throughout the 24-week trial period. Importantly,
unlike the majority of real-world user data to date, this RCT high-
lighted glycemic benefits with DIY AID introduction in users from
varied ethnicities and socioeconomic backgrounds [42].

Quality of life

Improved quality of life has been observed in multiple studies
that have used validated quantitative scores with the initiation of
in self-reported and observational studies [4,23-41]

Change in A1C
with DIY
AID (%)

p Value
(if specified)

Pre-
DIY
TIR
(%)

TIR with
DIY
AID (%)

Change in
TIR with
DIY
AID (%)

p Value
(if specified)

e0.9 58 81 D23
e0.3 75.8 82.2 D6.4
e0.56
e0.64 p<0.001 64.2 80.68 D16.48 p<0.001
e0.4 p<0.0001 71.1 80.4 D9.3 p<0.0001
e0.9 62.96 80.34 D17.38

63.9 81.3 D17.3

e0.5 p<0.001 70.1 83.3 D13.2 p<0.001
82 82 0

e0.84 p¼0.02 75.01 84.28 D9.27 p<0.001
e0.3 p<0.001 75.01 84.28 D6 p<0.001

(6.4%) e0.6 74 80.75 D6.75

e0.5 p<0.001 68 79.1 D11.3 p<0.001
e0.9
e0.7 p¼0.001 57.7 70.9 D13.2 P¼0.005

69.9 87.5 D17.6 p<0.001

74 84 D10

(6.5%) e6.4 mmol/mol
(e0.6)

p<0.001

e0.9 p<0.001



Table 2
Randomized controlled trial data to demonstrate glycemic outcomes (A1C and TIR 3.9e10 mmol/L) with DIY AID vs SAP [42]

Study type and
author (year)

Insulin
delivery
type

Number
of users

Pre-AID
A1C, mmol/
mol
(%)

A1C with
intervention,
mmol/mol
(%)

Change in
A1C,
mmol/mol
(%)

p Value
(if specified)

Pre- TIR
(%)

TIR with
intervention
(%)

Change in
TIR (%)

p Value
(if specified)

RCT Android
APS

21 children
23 adults

58.3 (7.5%)
60.0 (7.6%)

52.6 (7.0%)
50.7 (6.8%)

e5.9 (e0.5%)
e9.8 (e0.9%)

p<0.001
p<0.001

57.4
64.7

67.5
74.5

D10.1
D9.8

p<0.001
p<0.001

Burnside
(2022)

SAP 27 children
26 adults

58.4 (7.5%)
62.1 (7.8%)

59.2 (7.6%)
58.5 (7.5%)

D0.8 (D0.1%)
e3.6 (e0.3%)

55.1
60.3

52.5
56.5

e2.6
e3.8

A1C, glycated hemoglobin; AID, automated insulin delivery; DIY, do-it-yourself; SAP, sensor-augmented pump.
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DIY AID. This includes improvements in diabetes-related distress
(as measured by the Diabetes Distress Scale) [32,43], fear of
hypoglycemia (Hypoglycemia Fear Score) [32,43], and diabetes
impact and device satisfaction (DIDS) [4]. A qualitative study of
Loop users (n¼72) additionally highlighted the substantial impact
of DIY systems in decreasing the mental or behavioural burden
associated with diabetes management, with notable improvements
reported, particularly in overnight glycemia and sleep quality [10].

Safety of DIY AID

Despite lower mean glucose levels with DIY AID use, this
has not been accompanied by an increase in TBR
[4,24,25,31e33,35,38,40,44]. In the 6-month RCT, no episodes of
severe hypoglycemia or diabetic ketoacidosis occurred in
AndroidAPS users [41]. Occurrence of severe hyperglycemia and
ketosis (capillary glucose level >17 mmol/L; ketones >1.5 mmol/
L and symptomatic) per 100 user-days in the 24-week trial
period was 0.10 in the AID group and 0.07 in the control group
[42]. Indeed, the lived diabetes experience of DIY AID builders
and their immediate need for a safer way of insulin delivery was
a strong motivating force contributing to DIY AID development.

Accessibility and costs

Access to insulin pumps and CGM devices varies substantially
between Canadian provinces. Some provinces have broad public
coverage for pumps, others have broad coverage for CGM, others
cover both or neither, while some coverage may be restricted to
children and young adults. The prospect of losing coverage when
reaching a certain age results in anxiety and financial burden for
families. Even with private insurance (e.g. through employers),
reimbursement is usually subject to an annual cap and/or co-pays.
The resulting out-of-pocket costs may mean that commercial AID
systems are not affordable. In contrast, DIY AID can be assembled
with out-of-warranty devices that are often less expensive to
obtain or already in hand. PWD should be aware that ongoing costs
of CGM and infusion set supplies are the same whether using a
commercial or DIY system.

The fictional yet realistic cases in Textbox 2 illustrate the com-
plex financial challenges facing PWD in different provinces, even
for those with private benefit plans.

Special Populations

Pregnancy

Pregnancy in PWD is associated with an increased rate of both
obstetrical and neonatal adverse outcomes. Stringent glycemic
targets are imperative, but are often unmet, or can only be achieved
with an increased rate of hypoglycemia [45]. The pre-set glycemic
targets of currently approved commercial AID systems in Canada
are not sufficiently stringent to reach targets recommended for
pregnancy. In contrast, customized glucose targets appropriate for
pregnancy can be selected by DIYAID users. To date, the literature is
limited to small case series and case reports [46e51] that have
demonstrated higher percentage TIR with lower percentage TBR
compared to previous studies of CGM alone. Safe use of DIY AID at
time of birth and postpartum can reduce management burden at a
critical time compared to users’ pregnancy experience with open-
loop insulin pump with CGM [51]. The Expert Working Group’s
clinical experience (n¼4) also suggests that DIY AID can be used
safely and effectively in pregnancy and may yield more time in the
target range without severe hypoglycemia, which would be
expected to result in fewer adverse pregnancy outcomes.

In-hospital

There have been no published studies on the use of DIY AID
while PWD are admitted to hospital. Clinicians should follow local
institutional practices regarding self-management in hospitals.
There are published protocols that can be used to support safe self-
management of diabetes in non-critically ill, psychologically stable
PWD [52], and clinicians could apply protocols developed for
continuous subcutaneous insulin infusion (CSII) users to individ-
uals who are capable of self-management and using DIY AID.

Pediatrics

The advantages of DIY AID over SAP for glycemia in a 6-month
RCT described earlier applied equally to pediatric individuals
(aged 7 to 15 years). The DIY AID systems have shown improve-
ments in glycemic management comparable to adult groups
[3,10,53]. Additionally, findings reveal improved sleep quality,
quality of life, physical health, and less worry about hypoglycemia
at night and outside the family home, leading to increased auton-
omy for the child [53]. Parents and caregivers repeatedly report
receiving practical and emotional support from the online com-
munity #WeAreNotWaiting [3,53].

As with adult groups, it is vital that pediatric individuals and
their parents/caregivers are supported by their diabetes care teams.
This should include addressing the need for support in schools and
other care settings that is individualized and equitable.

Ethical and Medico-legal Considerations

Medical ethics

HCPs have a professional obligation to serve the public good by
making the health and well-being of the individuals in their prac-
tice their first consideration. A second key aspect of the HCPePWD
relationship is that of respect for individual autonomy. These
ethical principles require PWD to be provided with information
about available therapeutic tools (treatment options) that can
reasonably be expected to be beneficial for them, including those
that might not be recommended (for instance because they are less



Textbox 2. Three fictional yet realistic cases

Sarah is a 36-year-old mother of 3 living with T1D inMontreal, Quebec. She works as an actuary at amajor life insurance company and plays racquetball and squash
regularly with her partner to maintain fitness and manage stress. She is too old to benefit from Quebec’s provincial pump coverage, but was pleased when the
province listed CGM on the provincial formulary, as that forced her private employer-based insurance to cover a Dexcom G6 system at equivalent or better
conditions as the province’s pharmacare plan offers. She pays about $60 out of pocket each month for a Dexcom G6 subscription, with the remaining $240 per
month covered by her insurance. Her private insurance covers 80% of durable medical equipment, up to a maximum of $5,000 purchase cost per year. Her
partner’s insurance does not include durable medical equipment as a benefit. This means that if Sarah buys a new insulin pump for approximately $8,000, her
insurance will cover $4,000 of the cost, and she will have to pay the remaining $4,000. Although she could claim this amount on her federal and provincial taxes
to defray the total outlay, the deduction would still leave her with a substantial out-of-pocket expense. Sarah has chosen to build herself a DIY AID system, using
her Dexcom G6 system, an old Medtronic pump donated by a friend with T1D, and a linking device she purchased for about $150. Sarah’s total out-of-pocket cost
to set up her new system was $150, compared to about $4,000 she would have needed to pay for a commercial AID system. In the 2 years she has been using DIY
AID, Sarah has increased her TIR from an average of 72% to an average of 89%, and has brought her A1C from 6.7% to 5.8%.

Ahmed is an 8-year-old boy with T1D whose family lives in Yorkton, Saskatchewan. His school will provide treatments for hypoglycemia in the event of an urgent
low, but is unable to provide support to help him administer insulin at lunchtime or at other points during the day. His parents and health-care team believe he is
too young to be fully independent in his management. Ahmed’s family was very hopeful about the potential for a Tandem Control-IQ commercial AID system to
help Ahmedmaintain stable blood glucose levels, feel good at school, and be able to function and learn well. According to Ahmed’s health-care team, he qualifies
for provincial coverage for the system. However, without anyone at the school to help him use the system, either his family would need to have a parent come to
school every day at lunch, which would mean 1 of his parents would need to leave their job, or they would need to hire an aide to help Ahmed. Each of these
options would have a substantial negative financial impact on the family. His parents, therefore, investigated other options, and decided to build a DIY AID system
to connect his provincially funded Omnipod and DexcomG6. The DIY AID system allows Ahmed’s parents to remotely monitor and control his devices through an
open-source software platform called Nightscout. They are able to send text messages to school staff in the event of urgent concerns. While the current setup is
not always as smooth as they would like and requires substantial parental involvement, the family feels that this system is the most feasible and affordable
approach for them to support Ahmed and keep him healthy as he grows towards independence. Since using the DIY AID system, Ahmed’s TIR has increased from
56% to 67% and his A1C has gone from 7.8% to 7.5%.

George is a 68-year-old former nuclear plant operator who retired with his wife from their previous home in Owen Sound, Ontario, to live in Summerside, Prince
Edward Island (PEI), near their eldest child and grandchildren. George has lived with T1D for 30 years, having been initially misdiagnosed as having type 2
diabetes. Since his initial diagnosis, George has actively pursued lifestyle changes to manage his diabetes. Once he got the correct diagnosis of T1D and began
using intensive insulin therapy, he sought out technology to help him live his best life and be there long-term for his family. While living in Ontario, George was
able to start using an insulin pump. His pump and supplies were funded by Ontario’s provincial Assistive Devices Program. Now that he lives in PEI, he is no
longer eligible for provincial funding, though he does have some ongoing private coverage for supplies through his workplace retirement benefits. He uses this
coverage to partially fund a Libre flash glucose monitoring system. Upon learning that 1 of his old Medtronic pumps was compatible with DIY AID systems, he
built himself such a system, using his old Medtronic pump, a Libre flash glucose monitor, and 2 aftermarket devices he bought for $100-$150 each, 1 to turn the
Libre from a flash to a continuous monitor, and 1 to allow his smartphone to send commands to his pump. This financial outlay was affordable to George and his
wife, whereas a commercial system would be well beyond their retirement budget. George’s blood glucose metrics have not changed markedly with his new
system. As he has always aimed to do, he maintains his A1C between 6.5% and 7.0%. His TIR is typically around 80%. However, he has noticed a marked
improvement in his sleep, with a much-improved ability to sleep through the night without needing to wake up to attend to a blood glucose excursion. This has
also helped his wife sleep better, as she used to wake to get him juice when he was low, an event that happens much less often now.
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effective or have more side effects, or because of costs and
coverage).

PWD can only make fully informed decisions when they have
been provided with information about all treatment options that
can reasonably be expected to be beneficial to them. Withholding
information undermines autonomy, a key value supported in the
Canadian Medical Association Code of Ethics, as well as the pro-
vincial colleges of most regulated health professionals [54e56]. All
members of the diabetes care team play a role in discussions
around therapy choices, and will often be the first point of contact
for troubleshooting. The same ethical principles apply to all HCPs in
the unique scenario of supporting PWD who choose to use DIY
therapy.

Medico-legal considerations

Autonomyandequitable access tohealth care are overriding legal
rights of individuals in Canadian law and jurisprudence. There is a
compelling legal argument that HCPs who support PWD who are
usingDIYAIDare actingwithin the law inCanada. Conversely, refusal
to provide support without making an effective referral to another
HCP who can and will support the individualdand is accessible to
the individualdmay, in fact, be in violation of the law. Refusing to
providemedical support forPWDwhochoose touseDIYAID isa form
of gatekeeping that leads to the effective denial of equitable access to
health care, creating a risk of significant bodily harm [57e59].

Another concern for HCPs is potential liability for negligence if
they are providing medical support to PWD using DIYAID. A review
of the legal test to determine negligence discloses that there may, in
fact, be a greater liability from a refusal to provide medical support
to people using DIY AID than to supporting use of DIY AID. A claim
of negligence requires the plaintiff to prove on balance of proba-
bilities that (1) the clinician had a duty of care, (2) the clinician
breached the standard of care, (3) the plaintiff sustained damage,
and (4) the plaintiff’s damage was directly caused by the defen-
dant’s breach of the standard of care [58]. All 4 arms of the test
must be met in order for a clinician to be found negligent, which is
more likely to be the case if the PWDwas denied access to care due
to their own choice to use DIY AID.

For HCPs who prefer not to provide ongoing medical support for
PWDwho choose to use DIY AID, it is advisable to provide a referral
to a clinician with experience. The use of virtual care should be
encouraged to facilitate PWD from rural and remote communities
to access clinicians with experience using commercial and DIY AID
systems. Overall, a review of the legal literature, liability seems to
be a greater risk if clinicians refuse to discuss, support, or refer on
for DIY AID rather than the often cited concern that supporting
individuals using these technologies opens clinicians up to liability
claims.

The Canadian Agency for Drugs and Technology in Health
(CADTH) defines ”off-label,” or expanded use, as any use beyond
that which Health Canada has reviewed and authorized to be
marketed in Canada. CADTH deems off-label prescribing to be safe,
provided there is strong scientific evidence to support it, with a
balance of risk and benefit considered [60]. While the CGM and
insulin pumps used in DIY AID systems have Health Canada



Table 3
Physician recommendations when recommending the use of off-label drugs and
devices [61]

Standards of practice Determine if the use is in keeping with current
standards of practice

Consent discussion Conduct and document an appropriate consent
discussion of the potential risks and benefits,
including a discussion of the fact that the drug or
device being considered is not approved for the
individual’s particular condition or being used in a
manner that differs from the original
authorization and broadening the extent of the
consent discussion as it pertains to potential risks
you might not typically disclose

Rationale Explain and document the rationale for using an
off-label medication or device

Response to questions Answer and document any questions asked by the
individual

Information on need for
additional medical care

Provide information on the symptoms and signs
that would warrant additional medical care and
where to obtain that care (informed discharge),
and documenting that informed discharge
discussion

Monitoring Carefully monitor individuals receiving off-label
medications and devices
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approval, the computer code that makes insulin adjustments does
not. However, as discussed above, there is ample evidence of
effectiveness and all discussions should review the benefits and
risks in the context of the PWD’s goals. The Canadian Medical
Protective Agency has recommendations for physicians when rec-
ommending the use of off-label drugs and devices [61] (Table 3).

To be clear, we recommend that PWD take responsibility for the
technical hardware and computer coding. This should not be the
responsibility of the clinician. If a clinic or third party does the
initial build, the PWDmay lack the necessary troubleshooting skills.
HCPs should inform PWD that there is no helpline to call when
there are technical failures with DIY AID and when there are
questions about system features the online community is where
answers will be found. Another concern raised is about the use of
out-of-warranty devices in some DIY AID systems, but this is the
reality assumed by many pump users whose warranty may expire
before they are eligible for a new pump, depending on insurance
funding cycles. As with all individuals using an insulin pump, cli-
nicians should advise DIY AID users to have a backup plan for
insulin delivery in the case of system failure. While we recognize
that not all clinicians will be comfortable with AID, we feel that if
AID is going to be offered then DIY AID should be mentioned
alongside commercial options. If clinicians are comfortable sup-
porting individuals on commercial systems, they should be
comfortable supporting individuals on DIY systems as well. In the
future, we hope to see the various DIY systems receive approval
from regulatory bodies to open more options for interoperability
and allow for more widespread use, as was done by Tidepool Loop,
which received FDA clearance in January 2023 but has yet to
announce its pump and CGM partners as of the printing of this
position statement [62].

Supporting DIY AID Use in Practice

While PWDmay independently build their DIY AID systems, the
diabetes care team remains essential for core diabetes self-
management education and support for DIY AID use. Core skills
in diabetes management, insulin pump therapy use, and CGM use
provide the foundation for success with DIY AID systems. Clinicians
should prioritize learning the key system characteristics to facili-
tate supporting PWD in optimizing settings to safely and effectively
help them meet glycemic and personal goals. See the
corresponding user’s guide (page 389) for guidance on how the
systems work, optimizing settings, key educational points, and
available resources.

Summary and Key Messages

The evidence supports that DIY AID can provide significant
improvements in A1C, TIR, and quality of life. The evidence also
suggests that a wide range of PWD can benefit from AID regardless
of their education or comfort with technology [14]. In the spirit of
shared decision-making and facilitating self-management, and in
keeping with the ethical and legal principles of duty of care and
autonomy, HCPs are obligated to discuss all available options with
PWD, including making them aware of DIY AID. This does not mean
that HCPs need to become experts in the setup and building of a DIY
system, but rather that HCPs direct PWD to the online diabetes
community to learn more about the DIY systems and support them
at follow-up appointments to adjust and optimize settings.
Reviewing the glucose and insulin data should still be a part of all
routine follow-up. HCPs and PWD should agree on how to review
the data and make joint decisions on how to further improve TIR,
decrease glycemic variability and meet the PWD goals. A com-
panion user’s guide has been published for HCPs who wish to learn
how these systems work and develop an approach to helping PWD
meet their personalized diabetes goals.

Effectiveness of DIY AID

1. DIY AID can be an effective approach to support individuals
with T1D to increase TIR and reduce A1C without increasing
hypoglycemia, all while reducing the burden of diabetes self-
management and improving quality of life.

2. The benefits revealed by qualitative studies and lived experi-
ence should be carefully considered alongside glycemic bene-
fits when discussing the risks and benefits of DIY AID. A net
assessment of total risk should include the goals and concerns
of the PWD and not overlook the risks inherent in all methods
of insulin delivery.

3. No comparative studies have evaluated commercial versus DIY
AID systems, such that no assumptions can be made about the
superiority in either direction. Individual needs and prefer-
ences should direct choices.
Role of HCPs

4. HCPs have an obligation to discuss all available treatment
options that have evidence of benefit with individuals living
with T1D. DIY AID should be discussed alongside commercially
approved options.

5. DIY AID may be more accessible to PWD in Canada than com-
mercial systems due to costs, variation in coverage, and slow
approval of commercial systems. Out-of-pocket costs should be
considered even for those with private insurance.

6. HCPs should be aware of their biases and the potential for
inappropriate gatekeeping (e.g. HCPs making assumptions that
an individual or family is not equipped to manage DIY AID).
Traditional “prerequisites” for pump use may not be relevant in
DIY AID (e.g. precise carb counting, frequent finger sticks).

7. HCPs should make every effort to support PWD who choose to
use DIYAID and seek tomaintain the therapeutic alliance. HCPs
should facilitate effective referrals if an individual’s needs
exceed the expertise of the HCP.

8. It is recommended that PWD should build and install their own
AID software. HCPs may support PWD in building their own
systems, for example, by providing clinic space for peer-led
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mentorship programs (e.g. “build parties”) and encouraging
engagement with peer-to-peer technical support networks.

9. HCPs should continue to provide ongoing support and educa-
tion on core diabetes self-management skills, and safe use of
insulin pump therapy and CGM.

10. HCPs should assist with optimizing pump settings and coach-
ing on the behaviours linked to improving glycemic outcomes
and meeting personal goals.
Role of the Community

11. Where possible, HCPs should connect interested PWD to
trusted online, social media, and in-person resources. Peer
support has been an effective tool both for people seeking to
start using DIY AID and for providing help and support to
existing users.

12. Additional adjustable parameters in newer branches of DIY
algorithms may include terminology that does not build on
existing CSII settings language, making it difficult for HCPs to
support individuals in optimizing settings. An effort by the
community of developers to consult with the diabetes educa-
tion community would advance translation of DIY AID into
clinical practice.
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