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ABSTRACT

Introduction: Needle reuse and repeated injec-
tion of insulin into the same site encourage
lipohypertrophy. We explored the potential of
coupling a novel pen needle strategy with
community pharmacists to improve injection
site rotation.

Methods: Between October 2018 and January
2019, adult insulin users with type 1 or 2 dia-
betes were enrolled by 16 community pharma-
cists across 7 Canadian provinces and
randomized to their usual pen needles (control)
or coloured pen needles packaged with educa-
tion materials in boxes with reminder sound
chips (intervention [mCPN]). A total of 203
individuals completed all requirements of the
30-day study. The primary outcome was a
composite of the number of zones injected, the
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use of new injection zones if the number of
zones equaled that at baseline, and the change
in size of the injection area from baseline. The
pharmacists completed two questionnaires,
which provided insights into whether study
participation elevated their comfort and confi-
dence in providing injection site rotation
counselling.

Results: Compared to the control group, more
participants in the mCPN arm improved their
site rotation practices (54.1% vs. 33.7%;
P =0.005), 15 more increased the number of
injection zones used (P = 0.03), and there was
less needle reuse (25% vs. 12% reduction). The
pharmacists reported improved knowledge of
the consequences of lipohypertrophy and the
proportion who were “very comfortable” with
pen needle tip selection and use rose from
31.3% pre-study to 93.8% post-study.
Conclusion: The coloured pen needles with
their education materials are a novel means of
encouraging injection site rotation. Commu-
nity pharmacists represent an untapped

resource for improving injection self-care
practices.

Keywords: Diabetes  mellitus;  Education;
Insulin; Injection site rotation;
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Key Summary Points

Why carry out this study?

Lipohypertrophy is a persistent and major
complication among individuals who use
insulin to manage their diabetes.

The study sought to determine if coloured
pen needles, dispensed with colour-
associated injection zone maps in boxes
with in-built reminder sound chips, would
promote injection site and zone rotation
among insulin users.

What was learned from the study?

The study demonstrated that the coloured
pen needles, with their associated
educational material and reminder
mechanisms, were associated with
significantly improved injection site
rotation and reduced needle reuse.

The study intervention represents a novel
and pragmatic means of promoting
injection site rotation and limiting needle
reuse to reduce the occurrence of
lipohypertrophy.

The study also revealed that community
pharmacists are an untapped source for
educating on and encouraging proper
injection site rotation habits.

DIGITAL FEATURES

This article is published with digital features to
facilitate understanding of the article. You can
access the digital features on the article’s asso-
ciated Figshare page. To view digital features for
this article go to https://doi.org/10.6084/m9.
figshare.13020683.

INTRODUCTION

Despite advances in insulin therapy and new
strategies to educate on good injection self-care
practices, many insulin users have poor injec-
tion site rotation habits and favour the same
few injection sites [1-9]. Many insulin users also
use their pen needles more than once to reduce
expenses or perhaps for convenience [1]. The
repeated local insult with or without a dulled
pen needle encourages lipohypertrophy
[10, 11]. Administration of insulin in areas of
lipohypertrophy can impede insulin absorption
and trigger undesirable glycaemic excursions
[2], which can in turn increase the need for
higher doses of insulin [2], cause greater overall
hypoglycaemia [12], heighten the risks of severe
hypoglycaemia and all-cause mortality [13], and
elevate the risk for developing heart failure with
preserved fraction in type 2 diabetes [14, 15].

Although it is recommended that new insu-
lin users be counselled on the importance of
rotating their injection sites to make their
injections easier, safer, and more comfort-
able [16], many may not recall being instructed
on the importance of site rotation and using a
new needle for each injection. That said, it is
also possible that while supporting insulin-us-
ing patients, the importance of teaching and
reinforcing proper insulin injection habits tends
to be ignored with the assumption of compe-
tence in proper injection technique among
experienced insulin users.

In response to the escalating incidence of
lipohypertrophy [1-9], the Canadian Forum for
Injection Technique (FIT) has been proactive in
increasing awareness of proper site rotation [16]
in part by expanding the range of educational
tools available to insulin users and their
healthcare teams. FIT Canada recommends that
all new users of insulin be provided with indi-
vidualized education on the importance of
injection site and zone rotation. FIT Canada
also encourages reinforcing self-care practices of
routine site and zone rotation with every insu-
lin user at all follow-up visits.

Given that insulin users arguably see their
pharmacists more frequently than they do their
physicians or diabetes educators, community
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pharmacists are uniquely poised to partner with
their insulin-using clients to help optimize their
diabetes management. The primary objective of
this pharmacist-facilitated study was to deter-
mine if coloured pen needles, dispensed at
community pharmacies with colour-associated
injection zone maps in boxes with in-built
reminder sound chips, would promote injection
site and zone rotation among insulin users who
live with type 1 or type 2 diabetes. Recognizing
that pharmacists often multitask among patient
care, service delivery, and business manage-
ment, the participating pharmacists were
specifically instructed not to offer counselling
on pen needle use beyond standard practice and
to only respond to queries about study partici-
pation. This afforded the opportunity to also
evaluate the effectiveness the coloured pen
needles and accompanying education materials
in the absence of active pharmacist interven-
tion. Given that pharmacists do not typically
have advanced training in the nuances of dia-
betes management, pharmacists who do not
have specialized diabetes practices were specifi-
cally targeted to facilitate this study. In that
vein, we also report herein the predefined
analysis that sought to determine whether par-
ticipation in this initiative would alter the
knowledge and perspectives community phar-
macists have on injection site rotation and
whether their confidence and comfort related to
identifying and educating insulin users on rec-
ommended injection self-care practices would
improve over the course of the study. This trial
is registered at ClinicalTrials.gov (Identifier:
NCT03914183).

METHODS

Pharmacist and Patient Participants

All pharmacists based in Canadian community
pharmacies that provide services to individuals
with diabetes who use injectable insulin ther-
apy were eligible to participate in this study.
Patient eligibility criteria included age >
18 years, a diagnosis of type 1 or type 2 diabetes
mellitus, daily use of insulin therapy for at least
1 year, and the ability to read the English or

French text on the boxes encasing the pen
needles. Individuals were excluded if they were
on a glucagon-like peptide 1 receptor agonist,
currently using or had previously used the
intervention coloured pen needles, unable to
understand or communicate in English or
French, pregnant, or living with a serious
mental illness (e.g. dementia, schizophrenia
disorders, bipolar disorders, major depression,
etc.).

Study Design and Conduct

The protocol, study materials, and participating
pharmacists of this 30-day, two-arm, random-
ized, controlled trial were approved prior to
study initiation by Advarra, an independent
central ethics review board. This study was
conducted in accordance with the 1964 Decla-
ration of Helsinki and its later amendments. To
standardize the study conduct process, sites
were only activated after the onsite study
pharmacist had been trained by the lead inves-
tigator (L.D. Berard). Each pharmacist was asked
to recruit up to 24 individuals who routinely
obtained their insulin pen needles from their
pharmacy. To ensure that individuals with both
type 1 and type 2 diabetes were represented in
the final analysis cohort, each pharmacist was
asked to enroll an equal number of patients who
required < 2 injections and > 3 injections of
insulin each day.

Every enrolled patient was required to
answer a questionnaire prior to randomization
and another at the follow-up visit. The ques-
tionnaires captured details on the demography,
number of daily insulin injections, length of the
needle, injection zones used (upper right abdo-
men, upper left abdomen, lower right abdomen,
lower left abdomen, right thigh, left thigh, right
back of the arm, left back of the arm, left but-
tock, and right buttock), size of the injection
area (i.e. dimensions of a postage stamp, credit
card, playing card, or postcard), and partici-
pants’ injection site rotation practices at the
baseline and follow-up visits. Randomization
codes were scrambled and provided to the sites
to be opened after consent was obtained. Par-
ticipants were assigned in a 1:1 fashion to either
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«Fig. 1 Packaging of the study intervention (mCPN)

the control or intervention (mCPN) group.
Participants in the former were provided boxes
of their usual insulin pen needles while those in
the latter were dispensed boxes of montméd
Coloured Pen Needles that incorporated site
rotation education on the packaging (Fig. 1)
and through embedded sound chips (Fig. 2).

Pharmacists were required to answer two
questionnaires. The first had to be submitted
ahead of enrolling their first participant. The
second was to be submitted after the last par-
ticipant enrolled at their site had completed the
final follow-up visit. These questionnaires cap-
tured information on the pharmacists’ percep-
tion and knowledge related to injection site
rotation and lipohypertrophy as well as their
comfort level with pen needle selections and
providing counselling on injection site rotation.
The pharmacists were also asked to estimate the
proportion of their insulin-using clients whom
they believed followed good injection self-care
practices (i.e. rotating injection sites and not
reusing pen needles) and whether they believed
that participation in the study had altered their
enrollees’ injection behaviours.

Study Outcomes

The primary outcome, injection site rotation,
was a composite of the number of zones injec-

ﬂJ \
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ted, the use of new injection zones if the num-
ber of injection zones had not changed from
that at baseline, and the size of the injection
area relative to that at baseline. An improve-
ment in injection site rotation was defined as an
increase in the number of zones used over the
past 7 days, use of new injection zones if the
number of zones injected was the same as that
at baseline, or an expansion of the injection
area relative to that at baseline. Secondary
quantitative outcomes determined at the fol-
low-up visit were the change from baseline in
the frequency at which pen needles were
replaced, the average number of daily insulin
injections required, total insulin used the day
before answering the questionnaire, and the
incidence of hypoglycaemic episodes over the
last 30 days. Those randomized to the inter-
vention (mCPN) arm were also asked to rate
their experience with the coloured pen needles
relative to their usual pen needles. The phar-
macist sub-study evaluated the changes, from
pre-study initiation to study end, in the level of
knowledge about lipohypertrophy and its rela-
tion to poor injection practices, confidence in
providing injection site rotation counselling,
and time invested to provide education on good
injection habits. Answer options for all the
questionnaires were in the format of dichoto-
mous scales, 5-point Likert scales, and nominal
clusters, as appropriate.
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Message 1
Site Rotation matters!

Did you know that always injecting into the same place can damage the tissues?

This can affect your blood sugar levels.

It can increase your risk of low blood sugars and it can even increase how much insulin you take.
Unique color coding of SiteSmart pen needles reminds you to rotate injection site.

Change color, Change Site.
For more information ask your pharmacist.

Message 2
Change color, change site.
Check your SiteSmart packaging.

Use of the 2 readymade popular injection plans or develop your own plan that works for you by
assigning a color to each of the recommended injection site. Every time you grab a needle simply
inject it to the site matching the color of the pen needle.

It is as simple as that.

Message 3
Injection Technique Best Practice Tip

In addition to performing regular site rotation, Canadian injection technique experts recommend
using a pen needle once, discarding it, and using a new one for each injection to keep your tissues

healthy.

Message 4
Congratulations!

| hope you have appreciated these few educational sound bites, and that by now SiteSmart has
helped you to adopt a healthy injection site rotation routine that easily fits into your daily life.

Keep going!

Fig. 2 Reminder messages embedded in the sound chips. The messages play one at a time each time the box is opened
followed by 15 silent box openings. The cycle repeats thereafter

Data Management and Statistical Analyses

Data from the patient and pharmacist surveys
were entered into independent Microsoft Access
databases and extracted to a CSV file format for
analysis. Categorical variables were evaluated
and are presented as n (percentage); continuous
variables were evaluated and are presented as
mean (standard deviation). Statistical analyses
were conducted with R.

A generalized linear regression model was
used to determine whether the outcome mea-
sures in the intervention (mCPN) group were
significantly different from those of the control
group; these evaluations were adjusted for the
patients’ baseline age, daily number of injec-
tions, duration of diabetes, and period of insu-
lin use. Given that the number of zones injected
over a 7-day period may be influenced by the
number of injections needed, the analyses for

the “number of zones injected” outcome were
based on the proportional number of zones
used (number of zones injected over the 7 days
divided by the number of injections required
that week). If the number of zones injected at
baseline and at the follow-up visit were the
same, the locations of the study zones at each
time point were reviewed to determine if new
zones had been used during the study.

RESULTS

Final Patient Analysis Group

Between October 2018 and January 2019, a total
of 16 pharmacists from 14 community phar-
macies in 7 Canadian provinces enrolled 208
patients. Five patients were excluded from the
final analysis group because they had only
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Table 1 Baseline characteristics of the patient cohort

All Intervention (mCPN) group Control group
(N = 203) (n = 100) (n = 103)
Age, years 62 (15.1) 60 (17.3) 65 (12.3)
Female 73 (35.9) 33 (33.0) 40 (38.8)
Type of diabetes mellitus
Type 1 39 (19.2) 27 (27.2%) 12 (11.7%)
Type 2 163 (80.3) 72 (72.7) 91 (88.3)
Duration of diabetes, years 8 (10.9) 19.7 (11.8) 18.0 (10.0)
Duration of insulin use, years 11.8 (11.4) 123 (12.7) 112 (10.0)

Categorical variables are presented as 7 (percentage); continuous variables are presented as mean (standard deviation)

Intervention (MCPN) Control

80

— P=0.03 — — P=0.005 —

o !

I e, £y

Larger site

[}
S

% of Participants
N H
o o

More zones New zones* Composite

Fig. 3 Summary of the occurrence of the primary
outcome (improved injection site rotation) and the
individual components—number of zones injected; *new
zones injected (if the number of zones were the same as
that at the baseline visit) and the size of the injection zone

completed one of the two mandatory study
questionnaires. The key baseline characteristics
of the entire cohort as well as the intervention
and control sub-groups are detailed in Table 1.
None of the patients reported issues with any of
the pen needle types dispensed.

Patient and Pharmacist Responses
Regarding Injection Site Rotation Habits

As summarized in Fig. 3, the patient-reported
outcomes indicate that there were significant
differences in the change in injection site rota-
tion habits between the two study groups for
the duration of the study. Specifically, 15 more

m6 ormore m4to5m2to 3 mOnce

56 58
50
2 48 28 22
12 15 910
5 4 =

Study End

80

[}
=]

% of Participants
S 8

0
Baseline Study End Baseline

Intervention (mCPN) Control
Group Group

Fig. 4 Summary of the number of times a needle was used
on average before it was replaced with a new needle at
baseline and at the follow-up visit

participants in the intervention (mCPN) group
than the control group reported, at the follow-
up visit, that they had increased the number of
injection zones they used, and this yielded a
statistical difference of P = 0.03. Of those who
stayed with the same number of zones they
routinely injected in, more individuals in the
intervention (mCPN) group than in the control
group injected into new zones. Of note,
although more patients in the intervention
(mCPN) group expanded the size of their
injection zone, the between-group difference
for this parameter did not achieve statistical
significance. Importantly, the proportion of
participants in the intervention (mCPN) group
who demonstrated an overall improvement in
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site rotation practices was significantly greater
than that in the control group (54.1% wvs.
33.7%; P = 0.005).

Prior to study initiation, 56.3% of the phar-
macists believed that 41 to 60% of the patients
practised proper injection site rotation. At the
end of the study, 50.0% believed that 61 to 80%
of the patients properly rotated their injection
sites while 31.3% believed that over 81% of
their patients were correctly rotating their
injection sites.

Patient and Pharmacist Responses

to Secondary Patient-related Outcomes
(Needle Reuse, Daily Insulin Doses,
and Hypoglycaemic Events)

Figure 4 summarizes the number of times the
patients reported that a needle was used on
average before it was replaced at baseline and at
the follow-up visit. At the follow-up visit, 17%
more of the overall cohort used their pen nee-
dles only once during the study. Between the
baseline and follow-up visits, the control group
demonstrated a 12% reduction in the average
number of times a needle was used (2.5-2.2
times) while a 25% decrease was documented
for the intervention (mCPN) group (2.3-1.7
times). It is notable that whereas 19% of the
control group was still using a needle at least
four times at the follow-up visit, this practise
was only reported by 9% of the intervention
(mCPN) group. Prior to study initiation, 31.3%
of the pharmacists believed that 81-100% of the
patients routinely used their pen needles more
than once. At the end of the study, 6.3% of the
pharmacists believed that 81-100% of the
patients used their pen needles more than once.

The number of daily insulin injections
administered did not change over the 30-day
study window in either group (4.1 [1.4] for the
intervention (mCPN) group and 3.7 [1.5] for the
control group; P = 0.73). There was no signifi-
cant change in the total insulin used the day
before the questionnaires were answered at
baseline and at the follow-up visit (76.1 units at
baseline and 73.8 units at follow-up for the
intervention (mCPN) group; 64.0 units and 64.1

A m Baseline m Study End

190 Knowledge of Effects of Lipohypertrophy
80

60

58.8
10 35.3 ’ 35.3 2
R0 0000 I.-0 'y
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i“ 40 31,
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Fig. 5 Educational impact of the study on the pharmacists
was determined via their a knowledge of the effects of
lipohypertrophy, b comfort level around pen needle
selection and use, and ¢ confidence in discussing proper
injection site rotation practices

units correspondingly for the control group;
P =0.24).

At the follow-up visit, 44% of the interven-
tion (mCPN) group and 50% of the control
group stated that they had not had a hypogly-
caemic episode over the 30-day study window;
39% of the intervention (mCPN) group and
29% of the control group had experienced 1-3
events; 12% of both groups indicated that they
had endured 4-7 occurrences. Relative to the
control group, the intervention (mCPN) group
had proportionally fewer participants reporting
8-13 and 14-28 hypoglycaemic episodes during
the study although 2% of each group had
experienced > 1 hypoglycaemic event per day
over the same period.
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Educational Impact of the Study
on the Patients and Pharmacists

At the baseline visit, none of the participants
believed that lack of proper injection site rota-
tion may account for why they experienced
episodes of higher glucose readings. At the fol-
low-up visit, 39% of the intervention (mCPN)
group and 16% of the control group responded
that they believe poor injection site rotation
likely contributed to their higher glucose mea-
surements. At the baseline visit, 56% of the
intervention (mCPN) group and almost 70% of
the control group reported no knowledge of the
potential clinical impact of repeatedly injecting
insulin into the same spot for a long period of
time. At the follow-up visit, these numbers were
reduced to 44% for the intervention (mCPN)
group and 48% for the control group.

The pre-study survey responses indicated
that although 87.5% of the pharmacists had
heard about lipohypertrophy, only half rated
their knowledge about the consequences of
lipohypertrophy to be either good or excellent
(Fig. Sa). At the end of the study, almost all
considered themselves to have a good or excel-
lent understanding of the downstream effects of
lipohypertrophy (Fig. 5a).

The percentage of pharmacists who consid-
ered injection site rotation education to be
“very important” in insulin therapy rose from
68.8% pre-study to 93.8% post-study. When
asked about their comfort level around pen
needle selection and use, less than one-third
indicated that they were “very comfortable”
prior to study initiation, while at the end of the
study, most responded that they were “very
comfortable” (Fig. 5b). As illustrated in Fig. Sc,
study participation dramatically promoted the
pharmacists’ confidence in reviewing injection
site rotation practices, which likely contributed,
at least in part, to the reported increase in time
spent counselling on proper injection site rota-
tion—from one-quarter pre-study to almost all
post-study reporting having discussions for >
61% of the time they see their insulin-using
clients.

Patients’ and Pharmacists’ Perceived
Impact of the Coloured Pen Needles
on Site Rotation and Needle Change

Approximately 48% of those in the intervention
(mCPN) arm believed they changed their pen
needles more often. Over 68% of the same
group believed that they varied their injection
sites more frequently and 70% stated that they
found it easier during the study to remember to
rotate their injection sites. More than 63% of
those assigned the coloured pen needles
thought that the phrase “Change colour,
change site” was a helpful reminder to consider
changing injection sites more frequently while
67% believed the coloured pen needles helped
remind them to consider other injection sites.
At the end of the study, approximately 71% of
those in the intervention (mCPN) arm indicated
that they were either “very satisfied” or “satis-
fied” with the coloured pen needles and the
additional education tools; 66% were either
“very satisfied” or “satisfied” with the utility of
the coloured pen needles relative to their usual
pen needles. Furthermore, post-intervention,
participants in the intervention (mCPN) group
were asked if they would consider switching to
the coloured pen needle if its cost were com-
parable to and not more expensive than the
current pen needles. More than one-half of
them (57%) said they would consider switching,
19% were not sure, and the rest (25%) said they
would not consider switching to the coloured
pen needle.

The was a consensus amongst the pharma-
cists that the mCPN intervention improved
injection habits. All believed that it promoted
site rotation, 93.8% believed that it led to the
use of more injection zones, 93.8% believed
that injection areas were expanded, and 81.8%
believed that there was less needle re-use. Most
believed the act of simply providing insulin
users with coloured pen needles with educa-
tional tools may improve injection behaviours
(93.8%), proper site rotation (87.5%), and nee-
dle re-use (68.8%).
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DISCUSSION

The current study demonstrated that the com-
bination of coloured pen needles with sup-
portive education and reminder tools (colour-
associated injection zone maps and reminder
sound chips built into the dispensing box) sig-
nificantly improved injection site and zone
rotation among insulin users. While the prac-
tice of reusing pen needles was still evident in
the group assigned the coloured pen needles,
there was an overall trend towards less reuse
with 72% reporting at the end of the study that
they only used each pen needle once. Impor-
tantly, these positive findings arose from dis-
pensing actions initiated with no additional
verbal education in community pharmacies and
support the translational potential of this prac-
tical approach to enhance self-care injection
practices among individuals who use insulin to
manage their type 1 or type 2 diabetes.

Lipohypertrophy is the most significant
complication of poor injection technique
[1-4, 6, 9, 17, 18]. While convenience, habitual
behaviour, and “less pain” may partially
account for why areas of lipohypertrophy are
repeatedly accessed over prolonged periods, the
growing prevalence of lipohypertrophy [1-9]
appears to be at least in part due to a poor
understanding of why it is important to rotate
injection sites [4, 7] and how to go about max-
imizing injection zones to optimize site rotation
and minimize lipohypertrophy.

Despite significant attempts to raise aware-
ness among diabetes care providers about the
importance and impact of incorporating site
rotation education into diabetes-focussed visits
[16, 19], uptake has been inconsistent. Indeed,
patient load and the need to address more
pressing clinical concerns may also limit the
opportunities to review site rotation practices.
Notably, insulin users who do not have regular
access to diabetes care providers would likely
not have had their injection practices and sites
assessed or participated in discussions about the
significance of site rotation.

Insulin users do, however, routinely visit
their pharmacies to collect prescriptions and
injection-related supplies. The pharmacists who

participated in this study were explicitly
instructed to not provide counselling on pen
needle use beyond standard practice. It is
therefore notable that despite the lack of addi-
tional explanation, none of the participants
randomized to the intervention (mCPN) group
indicated any issues with using the coloured
pen needles suggesting therefore that the par-
ticipants encountered few, if any, challenges
transitioning from their usual pen needles to
the intervention (mCPN) needles. Furthermore,
most of these participants expressed satisfaction
with the utility of the intervention (mCPN)
needles and over two-thirds believed that the
coloured intervention (mCPN) needles together
with the accompanying education and remin-
der tools helped improve their injection site
rotation practices.

Approximately three-quarters of the phar-
macists in Canada work in community phar-
macies [20, 21] where they often serve as the
first point of engagement that patients have
with the healthcare system [22]. Most individ-
uals with diabetes may not think twice about
regularly visiting their community pharmacy to
obtain products and services beyond prescrip-
tion medications but many likely do not intu-
itively perceive their community pharmacists as
a support source for their diabetes care. Notably,
two systematic reports and meta-analyses have
suggested that diabetes circles of care that
include pharmacists with active intervention
roles are associated with better glycaemic con-
trol, improved risk factor modification (e.g.
lower blood pressure, favourable lipid changes,
and weight loss), better medication adherence,
and improved patient-reported quality of life
(23, 24].

Pharmacists are not traditionally educated
on the importance of injection site rotation
with injectable therapy and this likely accoun-
ted, at least in part, for the variable knowledge
documented in the pre-study initiation ques-
tionnaire administered as well as the wide range
in comfort and confidence in providing injec-
tion site rotation counselling. A key finding was
that the participating pharmacists believed
their involvement in this study not only
enhanced their knowledge of the downstream
effects of lipohypertrophy but also elevated
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their comfort in providing counselling on pen
needle tip selection and the importance of
routinely rotating injection sites. Taken toge-
ther with the available literature, these data
highlight the opportunity to expand the scope
of diabetes-care services community pharma-
cists can offer to their local communities.
Community pharmacists are highly accessible,
and because of the already established famil-
iarity, insulin users may be more inclined to
cooperate with their community pharmacists to
work towards improving injection practices
and, in so doing, lower the risk of lipohyper-
trophy. A potential ripple effect of this person-
alized approach may be less frequent and
shorter consultations with time-constrained
family physicians and diabetes educators,
thereby reducing imposition on healthcare
costs [25].

This study has several strengths. First, it
included patients with both type 1 and type 2
diabetes. Second, the pharmacists were based in
pharmacies located in suburban areas and
metropolitan cities of seven Canadian pro-
vinces, thus providing geographical diversity.
Third, the study followed a randomized con-
trolled design. Fourth, the questionnaire format
allowed the authors to capture insights on
patient and pharmacist attitudes and beliefs
about injection site rotation, as well as the
clinical and educational impact, and patients’
and pharmacists’ perspectives of the utility of
the coloured pen needles. There are also limi-
tations that should be noted. First, given the
patient cohort size of 203, the patient data may
not necessarily be generalizable to the entire
Canadian population or globally. Second, this
was a short 30-day-long study and whether the
improved injection site rotation habits would
have eventually translated into definitive
reductions in lipohypertrophy is unknown.
Third, there may have been some participating
bias since the study pharmacists actively chose
to contribute to the study. Fourth, it is likely
that despite the randomized design, it was the
most motivated patients who signed up. It is
therefore probable that the increased under-
standing of proper injection site habits detected
in the control group stemmed from acquisition
of knowledge from sources outside of the study

(e.g. other members of the Circle of care, liter-
ature search, etc.). Fifth, we cannot discount the
possibility that the open-label design may have
influenced the outcomes to some degree.

CONCLUSION

The growing armamentarium of antihypergly-
caemic agents with benefits beyond glycaemic
control has of late been at the forefront of dia-
betes management. However, it is a given that
for many people living with diabetes, insulin
therapy will likely become a reality as their
condition progresses. Accordingly, novel
approaches like that described herein, which
promote consistent and proper injection tech-
nique to ensure complete delivery of every dose
of insulin, and can be reinforced by community
pharmacists, are useful tools that should not be
relegated to the background of diabetes care.
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