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Abstract: Introduction: Proper use of insulin infusion sets (IIS) plays an important role in pump
therapy of patients with type 1 diabetes mellitus (TIDM). We assessed the habits associated with the use of
IIS in patients with TIDM treated with insulin pump.

Materials and Methods: This study included 79 TIDM patients who were examined for the
presence of lipohypertrophy (LH) and retrained for proper IIS use. They completed a standard ques-
tionnaire regarding IIS at the time of study entry and at the follow-up.

Results: At baseline, most of the patients declared to have been using a plastic cannula (n = 68; 86.1%),
changing the infusion set regularly (n = 65; 82.3%), and placing the infusion sets on the abdomen wall
(n = 68; 86.1%). The most common rotation habit was the “curve pattern” on both sides of the umbilicus
(n = 16; 20.3%). After a median of 23 weeks (IQR 20-34), 58 patients were available for the follow-up.
A rise in the proportion of patients who declared to change IIS regularly (n = 48; 82.8% vs. n = 57; 98.3%,
p = 0.016), change IIS every 2 to 3 days (n = 27; 46.6% vs. n = 35; 60.3%, p = 0.043), use “crisscross”
rotation (n = 5; 8.8% vs. n = 12; 21.4%, p = 0.027) was observed. There were less patients reporting
not having repeatable rotation manner (n = 15; 26.3% vs. n = 2; 5.4%, p = 0.009).

Conclusions: A substantial proportion of TIDM patients on pump therapy declare that they do not
follow the recommended principles of IIS use. The intervention consisting of LH assessment and retrain-
ing of proper use of IIS might be effective in improving patient compliance.
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Introduction

The effectiveness and safety of insulin pump therapy in patients with type 1 diabetes
mellitus (T1DM) depends, among the other factors, on the appropriate use of insulin
infusion sets (IIS) [1]. The proper IIS use includes choosing the correct IIS insertion
site, site rotation, regular IIS changes in the recommended time interval, choosing the
right type and length of the cannula, as well as checking whether IIS works properly
during change [1-3].

Failure of IIS functioning disrupts right insulin absorption and action, and may
also result in acute glycemic complications, such as unexplained hyperglycemia or
even diabetic ketoacidosis [4, 5].

Improper IIS management can also lead to the local skin-related complications,
for example inflammatory reactions, lipohypertrophy (LH) or lipoatrophy [6-9].
Correct rotation of IIS and accurate selection of body site for the IIS insertion are
important to avoid these complications [1]. It is generally accepted that the site
selection technique for IIS should be tailored according to the patient's preferences
and site availability [1, 10]. Some sites are recommended for IIS placement, such as
the abdomen (with excluded ones are bony protrusions and the umbilical area), the
exterior front aspect of the thighs, the upper buttocks, the back of the arm, the lower
back, and, for pregnant women, just below the waistline at the side of the body
(1, 10, 11].

Recently published guidelines consistently recommend changing IIS every 48 to 72
hours, specifically every 2 days for steel sets and 3 days for Teflon ones [1, 10, 11].
Using the infusion sets for longer than the recommended period of time may result in
a clinically relevant increase in treatment-related tolerability problems and worsening
of glycemic control [12-15]. However, the IIS technology, namely it’s wear-out time
and an early detection of IIS failure, has improved [16-18], and for the time being, use
of new generation of 7-day-use IIS [19] brought some promising results related to
safety and patients’ satisfaction.

To accommodate patients’ characteristics and expectations, a vast variety of IIS is
available on the market. The different IIS can be classified according to the lengths of
the tubes, the angle of insertion into the skin, the length of the needle/catheter and/or
the cannula material [20].

Until now, data on patients’ habits related to IIS use, particularly regarding the IIS
rotation technique, are scarce [21]. Also the reports on the efficacy of educational
intervention on patients habits associated with IIS use are limited [22].

We aimed to assess the habits associated with the use of IIS in patients with
T1DM treated with personal insulin pumps at baseline and after the educational
intervention.
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Materials and Methods

We included 79 consecutive patients with TIDM who were treated at the Outpatient
Clinic of the Department of Metabolic Diseases, University Hospital in Krakow (Po-
land). At the study entry, patients filled in a questionnaire concerning their habits
related to IIS use. The questionnaire consisted of 12 closed questions on the frequency
of IIS changing, the rotation technique, the body regions used for IIS insertion, the
type and length of the cannula, LH and IIS-related skin inflammatory reactions. In
5 questions, the patients were allowed to choose the answer “other” and were asked to
precisely describe their routine which was beyond included closed answers (Supple-
mental Materials, Questionnaire 1). The infusion set rotation patterns proposed in our
questionnaire were adapted from available educational materials for insulin pump
users [2, 3, 23]. The rotation patterns in the questionnaire were presented illustratively
on a printed template, with abdomen as the example region. The patients were in-
formed that in the question about the rotation patterns they should focus on the
rotation pattern, not the body region — e.g., if someone did not insert IIS into the
abdomen wall but one used one of the presented patterns, then the answer with the
adequate rotation technique should have been chosen regardless of the fact, that it was
illustratively presented in scheme of the abdomen. There was a subsequent question
on the body regions used for IIS insertion.

The two step evaluation of LH was performed for each TIDM patient — first by
physical examination including visual and palpatory assessment of the skin surface in
regions of IIS insertions, then by ultrasound scan (Acusone, Siemens) of the subcu-
taneous tissue. All procedures were performed by a qualified physician. The physical
examination was conducted in standing and supine position. Skin lesions were rated
as LH on visual assessment if they protruded above the skin surface. In palpatory
examination every palpable local thickening of the subcutaneous tissue at the insulin
injection site was reported as LH lesion [24]. Ultrasound diagnostic criteria of LH
were adopted from previous publications [24, 25]. The patients were informed about
the localization of LH and instructed not to insert infusion sets in the affected areas.

All patients were retrained in the proper habits related to the use of IIS according
to the principles presented in the local handbook intended for physicians providing
diabetes care of adult patients on insulin pump therapy [2]. TIDM patients were also
given printed information about the recommended techniques of IIS implantation,
the preferred body areas and the former skin preparation for IIS insertion, the need
for an adequate rotation of IIS, the recommended exemplary IIS rotation patterns, the
changing time intervals and the adequate proceeding in the cases of the local IIS-
related skin complications [2]. Every patient was given the opportunity to ask ques-
tions and to receive professional medical advice during an individual educational
session, lasting 20-30 minutes.
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After approximately six months, patients were asked to complete the same ques-
tionnaire with 3 additional questions related to the retraining (Supplemental Materi-
als, Questionnaire 2).

All participants gave their informed written consent to participate in the study in
accordance with the Declaration of Helsinki (Bioethical Committee approval number
1072.6120.301.2018, November 22, 2018).

Statistical analysis

The frequencies of every infusion set rotation technique and body regions used for IIS
insertion were presented as numbers (percentages).

Rotation habits before and after the educational intervention were compared.
McNemar’s test was used to compare two paired samples with a significant p-value
<0.05. The paired t-test or paired Wilcoxon test were used to determine whether the
mean difference between two sets of observations was zero.

Clinical characteristics were presented as mean + SD for normally distributed and
median (interquartile range — IQR) for nonnormally distributed variables. All calcu-
lations were performed using R software ver. 4.1.0.

Results

The group of 79 consecutive patients with TIDM (n = 39; 49.4% women) enrolled for
this study had a median age of 28 (IQR 24-30.5) years, TIDM duration of 15 (IQR 9-
20) years, duration of insulin pump use of 8 (IQR 5-11) years, HbA, level of 54 (IQR
51-65) mmol/mol, 7.1 (IQR 6.7-8.1) % and BMI 24.5 (+ 3.5) kg/mz‘

The vast majority (n = 68; 86.1%) of patients with T1DM used plastic cannula.
Three individuals (3.8%) used interchangeably plastic and metallic cannulas, one
patient did not answer the question. Types of insulin infusion sets used by patients
with TIDM are described in the Supplemental Table 1.

A total of 65 (82.3%) patients with TIDM declared that they regularly changed
infusion sets, one patient did not answer the question. Three (3.8%) patients changed
the infusion set every second day, 34 (43%) subjects changed it every 3 days, 28
subjects (35.4%) every 4 days, 11 (13.9%) every 5 days, 2 (2.5%) patients change
infusion set after 6 or more days, one subject (1.3%) did not answer the question.

A total of 16 patients with T1IDM (20.3%) used “curve pattern” on the both sides
of the umbilicus, 5 (6.3%) “horizontal” pattern, another 5 (6.3%) reported “clock”
rotation, 5 (6.3%) “crisscross” method, 2 (2.5%) zig-zag pattern, 22 individuals
(27.8%) had their own individual rotation strategy (Table 1). Twenty-two patients
(27.8%) declared not to rotate infusion sets in any repeatable manner.
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Table 1. The frequency of infusion set rotation techniques used by patients with type 1 diabetes
(n =79).

Name of infusion Visual sample of infusion Number of patients,
set pattern set pattern n (%)

Curve pattern ™y 15 16 (20.3)

T e b

Horizontal pattern SR 5 (6.3)

5 (6.3)

Crisscross pattern ) /\/ \f T

2 (2.5)

Individual rotation strategy 22 (27.8)

Clock rotation : L 5 & 5 (6.3)

NN
Zig-Zag pattern S - =
NN

No repeatable manner 22 (27.8)

No answer 2 (2.5)
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We collected the information on the body regions used by patients for infusion
sets insertion. Patient could choose more than one of the proposed answers. Sixty-
eight (86.1%) patients declared to insert infusion sets in abdomen, 29 (36.7%) in
buttocks, 20 (25.3%) in thighs, 16 (20.3%) in arms, and 5 (6.3%) in other places
(e.g. in subscapular region). The information from one patient was missing. Patients
with TIDM were asked about the predominantly chosen region for infusion sets
insertion; 55 (69.6%) of them declared to choose mainly the abdomen wall (Supple-
mental Table 2), one patient did not answer the question.

Fifty-three (67.1%) patients with TIDM experienced at least once the features of
inflammation at the injection site, Forty-eight (60.8%) declared to have experienced
such an episode in their life more than once, one answer was missing. A total of 25
(31.6%) patients admitted inserting infusion sets in places with LH with different
frequency.

Follow-up

A total of 21 (26.6%) patients with TIDM were lost for the follow-up. After a median
of 23 (interquartile range [IQR], 20-34) weeks since retraining, we managed to assess
the habits associated with the changing of IIS of 58 individuals. The follow-up group
of 58 patients (n = 30; 51.7% woman) had very similar baseline characteristics as the
entire initial group. Twenty-one patients missing the follow-up did not differ signifi-
cantly from the analysed 58 individuals (Supplemental Table 3).

As shown in Table 2, in this re-examined group we observed a rise in proportion
of patients who declared to have been changing IIS regularly [n = 48; 82.8% vs. n = 57;
98.3%, p = 0.016), change IIS every 2 to 3 days [n = 27; 46.6% vs. n = 35; 60.3%,
p = 0.043), use crisscross rotation (n = 5; 8.8% vs. n = 12; 21.4%), p = 0.027). At the
same time, fewer patients reported to have had a non-repeatable rotation manner
(n = 15; 26.3% vs. n = 3; 5.4%, p = 0.009).

Table 2. T1IDM patients’ habits associated with insulin infusion sets (IISs) use before and after the
educational retraining (n = 58).

After median 23

Variable, n (%) At baseline weeks P
Regular changing of IIS 48/58 (82.8) 57/58 (98.3) 0.016
IIS changing every 2 to 3 days 27/58 (46.6) 35/58 (60.3) 0.043
Plastic cannula 51/58 (87.9) 51/58 (87.9) 1

Type of rotation, n (%)

Horizontal rotation 4/57 (7.0) 6/56 (10.7) 0.727
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Table 2. cont.

After median 23

Variable, n (%) At baseline weeks P
Zig-Zag rotation 2/57 (3.5) 8/56 (14.3) 0.077
Clock rotation 2/57 (3.5) 7/56 (12.5) 0.182
Crisscross rotation 5/57 (8.8) 12/56 (21.4) 0.027
Curve rotation 11/57 (19.3) 3/56 (5.3) 0.070
Individual strategy 18/57 (31.6) 17/56 (30.3) 0.831
No repeatable rotation 15/57 (26.3) 3/56 (5.4) 0.009
IIS insertion sites, n (%)
Abdomen 51/58 (87.9) 50/58 (86.2) 1
Buttocks 18/58 (31.0) 20/58 (34.5) 0.617
Arms 12/58 (20.7) 13/58 (22.4) 1
Thighs 16/58 (27.6) 11/58 (19.0) 0.074
Other sites (subscapular region) 5/58 (8.6) 4/58 (6.9) 1
Most preferable IIS site, n (%)
Abdomen 44/58 (75.8) 42/58 (72.4) 0.683
Buttocks 5/58 (8.6) 6/58 (10.3) 1
Arms 2/58 (3.4) 3/58 (5.2) 1
IIS insertion in LH areas, n (%) 17/56 (30.3) 9/56 (16.1) 0.080
gsnr:itiiel(;:;:tl?;l:;;ll\?;‘;my (;)e)ac' 38/58 (65.5) 42/58 (72.4) 0.288
ISS-related local inflammatory reac-
tions more than once in the past 15/58 (25.9) 13/58 (22.4) 0.773
(Yes/No), n (%)
Sa(l;‘)ulas length 6-8 mm utilizing, 26/57 (45.6) 23/58 (39.7) 0.505
Cannulas length 29 mm utilizing, 31/57 (54.3) 35/58 (60.3) 0.505

n (%)

Abbreviations: IIS — insulin infusion sets; LH — lipohypertrophy; TIDM — type 1 diabetes mellitus.
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From 58 individuals who were evaluated again, 50 (86.2%) patients declared that
retraining in the proper manner of changing infusion sets was useful to them. Inter-
estingly, only 7 (12.1%) patients declared that it was not useful (one patient did not
answer to this question). However, 2 of these 7 patients declared to have started
changing infusion sets more frequently, one has begun changing the sites of infusion
sets insertion, one has started to massage the LH thanks to retraining.

A total of 16 patients (27.6%), of 58 patients who were evaluated again, did not
answer the open question about retraining. Thus, we obtained the answers from 42
individuals. In this open question about the retraining and implementation of recom-
mendations in everyday life, 26 (61.9%) patients admitted that they had benefited
from information about the regularity and/or technique rotation including changing
the body areas used for IIS implementation, 11 (26.2%) patients had benefited from
information about alternative places for IIS implementation. Seven patients (16.7%)
admitted that before retraining they did not have the knowledge that IIS insertion can
be done in a region other than the abdomen wall or that a greater area of the abdo-
men, (for example, greater than the close proximity of the umbilicus) is available for
insertion. Seven (16.7%) patients appreciated the information about LH localization,
which allowed them to omit these places.

Discussion

In this paper, we described declared habits related to the insulin infusion set use in
patients with TIDM on pump therapy. We report that a considerable proportion of
patients admitted to not following clinical recommendations in this field [1, 10, 11],
and we present an intervention that potentially leads to an improvement of compli-
ance.

A proper IIS insertion site, a type of IIS and a regular IIS rotation are important
factors in reducing risk of unexplained hyperglycemia and skin related complications,
such as LH [4, 6-9]. We found that in our cohort, many T1DM patients applied
neither an optimal site rotation technique, nor a change in pattern of IIS insertions.
Of note, despite our patients’ suboptimal usage habits of infusion sets, they were
characterized by good glycemic control.

One of the most common and essential malpractices in IIS use done by patients is
the prolonging of time between IIS change [6]. Expectedly, in our cohort the majority
of patients initially changed IIS less frequently than 3 days. It was previously suggested
that some patients with T1IDM were able to wear infusion sets for a period of time
longer than 2 to 3 days without acute or chronic skin complications. This could have
resulted from their individual predispositions [26]. Nevertheless, even the patients
who choose a strategy to elongate the time of IIS wearing for the potential economic
benefits should always be encouraged to change IIS in the recommended time inter-
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vals [12]. Further studies are needed on the safe duration of wear time of IIS and new
IISs with longer longevity are needed [16, 27].

In our study, the vast majority of patients used a Teflon cannulas inserted in a 90 de-
gree angle into subcutaneous tissue, which may also be a disadvantageous factor in man-
aging glycemic control. It was shown in a recent analysis of two clinical trials (and 22,741
IIS used therein), that frequency of prolonged hyperglycemia failure within 72 h appears
to be higher with straight Teflon sets compared with angled Teflon sets and steel sets [5].

We found that the most preferred site for IIS implementation was the abdomen
wall. The surprising thing we discovered was that one third of patients who inserted
IIS in regions affected by LH were aware of it. A recent randomized controlled trial
revealed that education on not injecting insulin in LH areas, proper rotation of the
insulin site, reduction in needle reuse and use of 4-mm needles resulted in the reduc-
tion of insulin daily requirements with maintaining glucose control in patients with
self-administrated insulin delivered by pens [28].

Despite much evidence of an association between LH and improper insulin injec-
tion habits — such as lack of rotation of injection sites, limited injection areas, needle
reusing [10, 29] — in diabetic patients on multiply insulin injections, it has not yet been
proven that the frequency of changing infusion sets in patients on pump therapy has an
influence on the presence of LH. In a pediatric patient group with TIDM no association
between LH and a frequency of changing IISs was demonstrated [22]. In our previous
report of this studied cohort of adult TIDM patients treated with insulin pumps, we did
not notice that changing infusion sets less frequently than 3 days was a risk factor for the
number of LH lesions [30]. This issue needs further investigation.

We observed that some patients were not aware of the possibility of implementing
IIS in sites other than abdomen wall or did not know that IIS can be implemented in
a greater area of the abdomen wall, rather than only in close proximity to the umbi-
licus. Some patients admitted that they had learned new rotation techniques. The
retraining of the patients in our study resulted in a significant decrease in the number
of patients who did reported not using repeatable IIS rotation. We assume that some
patients with LH on both sides of the umbilicus started using “crisscross” rotation
because it allowed to omit regions affected by LH and use repeatable rotation tech-
nique. This shows that patients should be continuously educated about the proper IISs
use even after many years of TIDM duration and insulin pump use.

The guidelines on optimal IIS use are available [1, 10, 11], however, the strategies
for the correct rotation technique have not yet been clearly defined and differ among
regional IIS practices [1, 10, 11]. The evidence-based scheme presented in the Mayo
Clinic recommendations involves the division of injection sites into quadrants
(or halves when using the thighs or buttocks), the use of one quadrant per week,
and the rotation from quadrant to quadrant in a consistent direction (e.g., clockwise)
[10]. Recently, new medical devices have been invented to encourage and help patients
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treated with multiple insulin injections to rotate injection sites properly [31, 32]. New
applications in this field should be considered for patients using continuous subcu-
taneous insulin infusion [33].

In recent years, some breakthrough advances have been made in the field of
continuous glucose monitoring and insulin pumps [34-37]. As the number of users
of the TIDM pump is rising [38, 39], attention should be paid particularly to the
training of these patients, to implement the correct habits related to the use of IIS.

Finally, we should point some shortcomings of our research. First, this group of
T1DM patients had limited size. Second, a substantial drop-out number of patients for
the follow-up was observed. Additionally, our methodology was based on the declara-
tion from the patients. The strengths of our study is the homogeneity of the cohort of
T1DM patients on pump therapy and the use of structured questionnaires with widely
presented possible rotation techniques.

In conclusion, a substantial proportion of TIDM patients on pump therapy de-
clare not to follow recommended habits of IIS use. The intervention consisting of LH
assessment and retraining of proper use of IIS might be effective in improving patient
compliance.

Data availability

The data are available upon reasonable request from the corresponding author
(b.matejko@uj.edu.pl).
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Supplemental Materials

Supplemental Table 1. The types of insulin infusion sets used by patients with type
1 diabetes (n = 79).

Supplemental Table 2. The most preferred area of insulin infusion set implemen-
tation in patients with type 1 diabetes (n = 79).

Supplemental Table 3. The comparison of characteristics of TIDM patients who
participated in the follow-up visit (n = 58) with the dropped-out patients (n = 21).

Supplemental Questionnaire 1. Questionnaire about habits associated with insulin
infusion set changing in patients with type 1 diabetes — completed at baseline.

Supplemental Questionnaire 2. Questionnaire about habits associated with insulin
infusion set changing and feelings after retraining in patients with type 1 diabetes
— completed after median 23 weeks since retraining.

Supplemental Table 1. The types of insulin infusion sets used by patients with type 1 diabetes
(n =79).

Type of insulin set Number of patients, n (%)

Quick-Set 53 (67.1)
Sure-T 1(1.3)
Silhouette 1(1.3)
FlexLink 9 (11.4)
TenderLink 1(1.3)
Rapid-D-Link 4 (5.1)
Other 1(1.3)
Quick-Set and Sure-T (interchangeably) 2 (2.5)
Quick—Set and Silhouette 1 (13)
(interchangeably)

No answer 6 (7.6)

Supplemental Table 2. The most preferred area of insulin infusion set implementation in patients
with type 1 diabetes (n = 79).

The most

preferred area Number of patients, n (%)

Abdomen 55 (69.6)
Buttocks 11 (13.9)
Thighs 6 (7.6)
Arms 2 (2.5)

Other (subscapula) 1(1.3)
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Suplemental Table 2. cont.

The most

preferred area Number of patients, n (%)

Abdomen and Buttocks equally 2 (2.5)
Abdomen, Buttocks and Thighs equally 1(1.3)
No answer 1(1.3)

Supplemental Table 3. The comparison of characteristics of TIDM patients who participated in the
follow-up visit (n = 58) with the dropped-out patients (n = 21).

Patients who took | Patients who did not
Variable a part in 'a'follow-up take a part 1n p-value
visit a follow-up visit
(n = 58) (n=21)
Age, years 28 (24-32.5) 25 (24-30) 0.164
BMI, kg/m2 246 £ 3.2 244 + 4.2 0.822
Diabetes duration, years 16.0 (9-20) 13 (7-20) 0.407
Time on CSII, years 8 (4.1-10.8) 8 (5-13) 0.512
HbA,., % mmol/mol 7.1 (6.5-7.9) 7.2 (6.9-8.7) 0.506
Average glucose level*, mg/dl 169 (155.3-193.8) 156 (137-182) 0.139

Legend: Mean * SD or median (Q1-Q3); BMI — body mass index, CSII — continuous subcutaneous insulin infusion,
HbA;. — hemoglobin A;.. *Data from glucometers for last 14 days.

Supplemental Questionnaire 1. Questionnaire about habits associated with insu-
lin infusion set changing in patients with type 1 diabetes — completed at baseline.

Dear Patient!

We would like to ask you to fill in the questionnaire, which is part of the scientific
study “The assessment of habits associated with infusion sets in patients with type
1 diabetes".

The survey consists of 15 questions. In closed questions, please mark your answer
with an X. In the open-ended questions, please enter your answer in the dotted place.

Question 1. How often do you change the infusion sets for your insulin pump?
a) Every 2 days
b) Every 3 days
c) Every 4 days
d) Every 5 days
e) Every 6 or more days
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Question 2. Do you regularly change the injection sites for your infusion sets?
a) Yes
b) No

Question 3. Do you keep the infusion sets for your personal insulin pump for more than
3 days? If so, please state how often this happens.

a) This does not happen.

b) Yes, but very rarely, up to several times a year.

¢) Yes, but no more than once a month.

d) Yes, usually several times a month.

e) Yes, I replace most of the infusion sets after more than 3 days.

Question 4. Do you use one of the following rotation techniques while changingthe site of
infusion sets for your insulin pump? If so, please select which one. If you insert your
infusion sets into other region than the abdomen wall, please treat it respectively and
mark the pattern suited to your technique.

Curve pattern Y T
L 58

Clock rotation i/" ;\/( '\I\T

Crisscross pattern T

Horizontal pattern }‘_' Epot | &
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NN
Zig-Zag pattern s -3
TN AN

Individual rotation strategy ~

No repeatable manner

Question 5. In which body areas do you insert your infusion sets? (you can select more
than one answer)

a) Abdomen wall

b) Buttocks

¢) Shoulders

Question 6. In which body areas do you insert the infusion sets most often?
a) Abdomen wall
f) Buttocks
g) Arms

Question 7. In the figure below, please mark the last 4 places where you put on the
infusion sets for your personal insulin pump in your practice.

|

Question 8. Does it happen that you insert your infusion set into the body region affected
by lipohypertrophy?

a) No, because I do not have the lipohypertrophy.

b) No, because I always avoid the areas of the lipohypertrophy I have.
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c) Yes, once per week on average.
d) Yes, once per month on average.
e) Yes, basically always.

Question 9. What type of the cannulas do you use in your infusion sets?
a) Metal
b) Plastic

Question 10. Have you ever experienced an inflammation (redness, warming, pain,
swelling) in the areas of body where you wore the infusion set?

a) No, never.

b) Yes, but just a once in my life.

c) Yes, several times in my life.

d) Yes, often, up to several times a year.

e) Yes, very often.

Question 11. Which length of the cannula do you use in the infusion sets?

a) 6 mm

b) 8 mm

¢) 9 mm

d) 10 mm

e) 12 mm

f) 13 mm

g) 17 mm

h) Other: ................

Question 12. Which infusion sets do you use?
a) Quick-Set
b) Sure T
¢) Silhouette
d) Flexlink
e) TenderLink
f) Rapid-D-Link
e) Other: .................
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Supplemental Questionnaire 2. Questionnaire about habits associated with insu-
lin infusion set changing and feelings after retraining in patients with type 1 diabetes
— completed after median 23 weeks since retraining.

The Questionnaire 2 consists of the same twelve questions as in the Questionnaire
1 and three additional ones set out below:

Question 13. Have you started to follow the rotation of the infusion sets more after the
retraining in the principles of inserting the infusion sets for the personal insulin pump?
a) I used to regularly change the insulin infusion sites before the retraining — after
the retraining I adhered to the same routine.
b) I used to change the injection sites quite regularly before the retraining, but
after the retraining I started to follow the rules even more.
c) Yes, after the retraining I started to change the insulin infusion sites more
regularly, as I had not done it before.
d) No, I still change the insulin infusion sites irregularly.

Question 14. Was the retraining in the principles of using the infusion sets for the
personal insulin pump helpful? If so, please state why.

a) No.

b) Yes, because . . . ... oo

Question 15. Which pieces of advice/information from the retraining on the use of
insulin infusion sets for the personal insulin pump have you implemented into your
Practice? . . . . . .
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