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Abstract

Aims Several insulin delivery systems are available to control glycemia in patients with diabetes. Recently introduced devices
feature connectivity enabling data transfer to smartphone applications to provide decision support and reduce errors in dosing
and timing, while reducing the cognitive burden.

Methods We conducted an online survey in Italian patients with a self-reported diagnosis of diabetes to assess patient per-
ceptions of insulin therapy management, and their impressions of connection-enabled insulin pens compared to standard
insulin pens. The Morisky Medication Adherence Scale-8 was used to assess adherence to insulin therapy.

Results Among 223 respondents (108 with type 1 diabetes; 115 with type 2 diabetes), the most prominent unmet need was
the necessity to overcome the cognitive burden of care associated with measuring, calculating, timing, and recording therapy.
Only 25% of respondents had high adherence; 28% had low adherence.

Conclusions When asked to compare the attributes of a non-connected insulin pen with those of a new connected device,
71% of patients rated the new proposal “very useful”. The cognitive burden associated with self-management of diabetes

therapy may influence preferences for advanced insulin delivery systems.
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Introduction

Worldwide, over half a billion people (10.5% of the popula-
tion) have diabetes and projections indicate that the number
will increase to 12.2% by 2045 [1]. Self-management plays
a key role in treatment success. The complexity of treatment
regimens may cause patients to feel overwhelmed by diabe-
tes management [2—4], and non-adherence leading to poor
glycemic control is a common problem [5-7].
Convenience and ease of use can influence patient pref-
erence [8, 9], and identifying treatment attributes that meet
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patient preferences has been shown to improve adherence
and outcomes [10]. In general, patients tend to prefer sim-
pler treatments [11, 12], and simple interfaces for treatment
decision-making support that reduce the cognitive burden of
diabetes self-management [13, 14]

Advances in technology have allowed patients to better
approximate normal glucose homeostasis through point-of-
care or continuous blood glucose monitoring and informat-
ics support for calculating doses and timing [15]. These
improvements can optimize insulin delivery and help to
overcome problems of sub-optimal management due to
errors of mental math, and non-adherence due to missed or
mistimed doses.

Connected insulin pens and blood glucose self-monitor-
ing devices transfer data to dedicated smartphone applica-
tions that provide dose calculations, send reminders, record
injected doses, and integrate information on blood glucose
and the time and dose of the previous injection; some sys-
tems track meals, physical activity, and insulin treatment
[13, 16—-18]. Smart connected insulin pens and use of digital
technology are associated with improved glycemic control
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[19-21]; but may also improve the quality of life of people
with diabetes by reducing their treatment burden.

We have surveyed patients’ perceptions of insulin ther-
apy in diabetes self-management to understand their unmet
needs, assessing the potential of connection-enabled insu-
lin devices to facilitate diabetes self-care and possibly to
improve adherence, as well as determining the relative
importance they place on features of digitally enhanced
insulin delivery devices.

Methods

The aim of this study was to understand diabetes patients’
levels of satisfaction and unmet needs regarding daily insulin
treatment, to investigate the possibility of new insulin pen
functions and methods that may improve compliance, and
to explore the potential of connection-enabled insulin pens
compared to standard insulin pens.

Survey
Qualitative phase

During the qualitative phase, 2 focus groups were conducted
to inform development of the final quantitative survey. These
explored the impact of insulin therapy on the quality of life
of patients with diabetes, assessing their reactions to differ-
ent profiles of technological devices for insulin therapy, and
collected insight regarding the recently introduced Tempo
Pen (Eli Lilly Italia S.p.A.).

Each focus group involved 6 adult patients with diabetes,
including 2 patients with type 1 diabetes (T1D) receiving
multiple daily insulin injections (basal bolus regimen), 2
patients with type 2 diabetes (T2D) receiving basal insulin,
and 2 patients with T2D receiving basal bolus insulin. These
focus groups were conducted online using the FocusVision
platform (InterVu; Forsta, Inc. https://www.forsta.com) and
engaged two different macro regions of North and Central-
South Italy. Recordings were analyzed by the qualitative
researchers.

Quantitative phase

Based on the qualitative findings, a survey was designed
to investigate patients' perceptions of daily diabetes man-
agement and insulin therapy [Supplemental Material
1], including satisfaction, difficulties encountered, unmet
needs, and the potential of new insulin treatment functions
and methods to facilitate treatment management and pro-
mote compliance. We also assessed patients’ impressions
of connection-enabled insulin pens, as described in a short
online video, compared to standard insulin pens. Survey
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results were summarized as percentages and/or means, and
the significance of any differences were analyzed using Stu-
dent's t-test.

The survey population consisted of adult patients who had
been diagnosed with T1D or T2D at least 6 months previ-
ously, and who had been receiving basal or basal-bolus insu-
lin therapy for at least 6 months. Eligible respondents were
recruited through either computer-assisted web interview-
ing or a patient panel. Results were interpreted considering
patient demographic and disease characteristics, as well as
treatment adherence assessed using the Morisky Medication
Adherence Scale (MMAS)' [22-24], linguistically validated
Italian version [25], to record patient-reported adherence to
insulin treatment. The MMAS uses 8 questions to determine
adherence behaviors [Supplemental Material 2]. The first
7 are yes/no responses, while the last question uses a S-point
Likert scale; adherence is scored using proprietary coding
to yield outcomes corresponding to low, medium, or high
medication adherence.

Results

Quantitative interviews were conducted in 223 patients,
108 with T1DM and 115 with T2DM, mean age 47 years.
Patients with T1DM all reported receiving basal-bolus ther-
apy, while those with T2DM reported receiving either basal-
bolus (56%) or basal therapy (44%). Demographic and clini-
cal characteristics of the population are presented in Table 1.

Adherence to therapy

The results from the MMAS-8 scale identified three seg-
ments: more than a quarter of patients (28%) had low adher-
ence to insulin therapy and only 25% had a high level of
adherence. More patients with high adherence reported
being employed full-time, following recommendations for
diet and physical activity, and having a stable, predictable
lifestyle. Highly adherent patients were also more likely to
record their treatment history using pen and paper, a smart-
phone, or a computer. Overall, patients reported forgetting
the timing or dosage of their last injection a mean of 2.4
times per week, and the most frequent reasons given for
this were difficulty in respecting instructions and having too
much information to manage. More than half of respondents

! The MMAS-8 Scale, content, name, and trademarks are protected
by US copyright and trademark laws. Permission for use of the scale
and its coding is required. A license agreement is available from
MMAR, LLC., Donald E. Morisky, ScD, ScM, MSPH, 294 Lindura
Ct., USA; donald.morisky @moriskyscale.com.
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Table 1 Demographic and patient reported clinical characteristics of
respondents to the quantitative survey (n=223)

Attribute

Age, mean years

Women

T1DM, n

Disease duration, mean years

Treatment duration, mean years

Insulin treatment basal-bolus
Monotherapy

Combined with other hypoglycemic agents
T2DM, n

Disease duration, mean years

Treatment duration, mean years

Insulin treatment

Basal-bolus

Monotherapy

Combined with other hypoglycemic agents
Basal

Monotherapy

Combined with other hypoglycemic agents
Employed full-time

Experience managing insulin with an app
Geographic location in Italy

North

South Central

No financial limitations for necessities

47
58%

108

13

13

100%

98/108 (91%)
10/108 (9%)
115

7

5

64/115 (56%)
46/64 (72%)
18/64 (28%)
51/115 (44%)
13/51 (25%)
38/51 (75%)
165/223 (74%)
96/223 (43%)

123/223 (55%)
100/223 (45%)
176/223 (79%)

(51%) reported occasionally missing an insulin dose, while
21% reported missing a dose on the previous day.

Unmet needs that emerged from the survey

The most prominent unmet need highlighted by the survey
was the necessity to overcome the cognitive burden of care
associated with measuring, calculating, timing, and record-
ing aspects of therapy. Issues mentioned by patients included
the amount and complexity of data (82% of mentions), dif-
ficulty with following the clinical prescription, and the
high level of dosage accuracy required (60% of mentions).
Patients report needing support specifically for administer-
ing the correct amount of insulin (58%), maintaining blood
glucose in their target range (57%), monitoring blood glu-
cose values (53%), and correctly timing insulin administra-
tions (50%).

Impressions of connected device attributes
After the presentation of a video describing the attrib-

utes of a connected insulin injection device, patients were
asked to rate the attributes. The highest ratings were for

comprehensive monitoring capability, accurate insulin man-
agement, and avoiding mistakes (Fig. 1A); moreover, 71% of
patients rated the new proposal “very useful” or “extremely
useful” (Fig. 1B), and when asked about their interest in
trying a connected device with the described attributes, two
thirds of patients responded that they were “very interested”
or “extremely interested” (Fig. 1C).

Discussion

The American Diabetes Association and the European Asso-
ciation for the Study of Diabetes have identified patients’
choice as an important factor influencing medication deci-
sions [26]. We have surveyed patients’ perceptions of insu-
lin therapy in diabetes self-management to understand their
unmet needs. Major patient concerns included the high cog-
nitive burden associated with self-administration. We also
assessed their impression of the potential of connection-
enabled insulin devices to facilitate their diabetes care. The
concept of a connected insulin pen was assessed favorably,
compared to their non-connected pens. Findings suggest that
connected insulin devices may improve patient experience
with insulin therapy.

We assessed adherence to insulin treatment in this cohort
of patients using non-connected insulin devices and found
that more than a quarter of respondents had low adherence
to therapy. This finding is consistent with the results of a
patient preference survey of bolus insulin dose timing con-
ducted in patients with T2DM that also used the MMAS-8
scale and reported poor adherence in approximately 24% of
respondents [27].

Our findings are in line with those of a survey by Boye
et al. [11], that assessed perceptions of injectable therapy
among 504 patients with T2DM in the UK and US, showing
that the most important characteristics of injectable medi-
cation were confidence in administering the correct dose
(59.5%), ease of selecting the correct dose (53.2%), and
overall ease of using the injection device (47.4%).

A discrete choice experiment conducted among 540 adult
patients with TIDM or T2DM in the UK and US assessed
patients’ preferences for a connected insulin device over
non-connected devices and the relative importance that
patients place on attributes of connected insulin devices
[28]. This study also revealed that patients assign a high
relative importance to device attributes providing support
for calculating doses and automatic transfer of blood glu-
cose data (i.e., connectivity), and that advanced systems with
either a connected smart pen or SmartButton were of high
interest. A discrete choice experiment on injectable treat-
ments for T2DM conducted in Italian patients revealed a
preference for simple treatment regimens [29].
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Fig. 1 Comparison of the attrib- A
utes of the patient’s current

Device attribute

Respondents

insulin pen with those of a new
connected device. A The per-
centage of patients who selected
these attributes when asked

to choose up to 3 attributes; B
Perceived utility of connected
pen attributes (Question: “How
useful do you think a connec-
tion-enabled insulin pen as
described would be: rating from
1, not useful, to 7, extremely
useful?”); C Interest in trying

a connection-enabled insulin
pen (Question: “How inter-
ested would you be in trying a
connection-enabled insulin pen B

Everything is monitored

| can manage my insulin treatment accurately
| can avoid or minimize mistakes

| can track everything without transcribing

| can accurately and quickly update my doctor
| can manage the treatment more quickly

| can manage insulin, but also diet, activity...

| can get dosage adjustments in real time

as described: rating from 1, not —
useful, to 7, extremely useful?”’) Utility
’ ’ rated (1-7)
@ 12
O 3-5 26%
O 67

71%

Other recent developments that may contribute to sim-
plifying diabetes treatment include ultra-long-acting basal
insulin that allows once-weekly administration, and rapid-
acting insulin that can simplify the timing of bolus dosing
by eliminating the need for carefully timing of bolus doses
before meals.

Study limitations

Some of the problems raised by our survey involve subjec-
tive issues with the level of inconvenience or complexity of
the treatment regimen, rather than clinical outcomes; how-
ever, ease of use and convenience can have a strong impact
on outcomes by improving adherence and by allowing more
patients to administer insulin correctly. Moreover, we did
not have access to data on the levels of glycated hemoglobin
or other information about long-term blood glucose control
that would have been useful to compare with the MMAS-8
adherence scores. It should also be considered that people
with diabetes were recruited based on self-reported diag-
noses without clinical confirmation and were identified
through a convenience sample drawn from an opt-in panel
of individuals who signed up to participate in healthcare
research studies; therefore, the generalizability of the find-
ings remains limited.
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Conclusions

This study on more than 200 patients provides numerous
inputs for future research. The cognitive burden associated
with self-management of diabetes therapy drives prefer-
ences for advanced insulin delivery systems. When com-
paring the attributes of a non-connected insulin pen with
those of a new connected device, most patients rated the
new proposal “very useful”. Real-life studies about smart
pens are needed to evaluate benefits in terms of clinical
outcomes, quality of life, and treatment satisfaction.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00592-023-02054-7.

Acknowledgements Ely Lilly provided funding for the survey phase of
this study, which was conducted by Elma Research S.r.1., Milan, Italy.
The MMAS-8 Scale, content, name, and trademarks are protected by
US copyright and trademark laws. Permission for use of the scale and
its coding is required. A license agreement is available from MMAR,
LLC., Donald E. Morisky, ScD, ScM, MSPH, 294 Lindura Ct., USA;
donald.morisky @moriskyscale.com.

Funding Open access funding provided by Universita degli Studi G.
D'Annunzio Chieti Pescara within the CRUI-CARE Agreement.


https://doi.org/10.1007/s00592-023-02054-7

Acta Diabetologica (2023) 60:705-710

709

Declarations

Conflict of interest A.C. has received consulting or speaker fees from
Bristol Meyer Squibb, AstraZeneca, Boehringer Ingelheim, Eli Lilly,
Merck Sharp & Dohme, Novartis, Novo-Nordisk, Sanofi-Aventis,
Sigma-Tau, Takeda. G.F. declares that she has no conflict of interest.

Human and Animal Rights This survey was designed and conducted
consistent with the ethical principles outlined in the 2016 Declaration
of Helsinki.

Informed consent Informed consent was obtained from all individual
respondents to this online survey.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

1. Sun H, Saeedi P, Karuranga S et al (2022) IDF Diabetes Atlas:
Global, regional and country-level diabetes prevalence estimates
for 2021 and projections for 2045. Diabetes Res Clin Pract
183:109119. https://doi.org/10.1016/j.diabres.2021.109119

2. WuJ, Morrison F, Zhao Z et al (2021) Reasons for discontinu-
ing insulin and factors associated with insulin discontinuation
in patients with type 2 diabetes mellitus: a real-world evidence
study. Clin Diabetes Endocrinol 7:1. https://doi.org/10.1186/
$40842-020-00115-2

3. Yen F-S, Wei JC-C, Liu J-S et al (2020) The factors associated
with insulin nonpersistence in persons with type 2 diabetes.
Diabetes Res Clin Pract 167:108356. https://doi.org/10.1016/j.
diabres.2020.108356

4. Yavuz DG, Ozcan S, Deyneli O (2015) Adherence to insulin
treatment in insulin-naive type 2 diabetic patients initiated on
different insulin regimens. Patient Prefer Adherence 9:1225—
1231. https://doi.org/10.2147/PPA.S87935

5. Davies MJ, Gagliardino JJ, Gray LJ et al (2013) Real-world
factors affecting adherence to insulin therapy in patients with
type 1 or type 2 diabetes mellitus: a systematic review. Diabet
Med 30:512-524. https://doi.org/10.1111/dme.12128

6. Munshi MN, Slyne C, Greenberg JM et al (2019) Nonadher-
ence to insulin therapy detected by bluetooth-enabled pen cap is
associated with poor glycemic control. Diabetes Care 42:1129—
1131. https://doi.org/10.2337/dc18-1631

7. Guerci B, Chanan N, Kaur S et al (2019) Lack of treatment
persistence and treatment nonadherence as barriers to glycaemic
control in patients with type 2 diabetes. Diabetes Ther 10:437—
449. https://doi.org/10.1007/s13300-019-0590-x

8. Toscano D, Brice J, Alfaro C (2012) Usage and perceptions
of pen injectors for diabetes management: a survey of type 2
diabetes patients in the United States. J Diabetes Sci Technol
6:686—694. https://doi.org/10.1177/193229681200600325

10.

11.

12.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Higgins A, Barnett J, Meads C et al (2014) Does convenience
matter in health care delivery? a systematic review of conveni-
ence-based aspects of process utility. Value Health 17:877-887.
https://doi.org/10.1016/j.jval.2014.08.2670

Arenas Jiménez MD, Parra Moncasi E, Alvarez-Ude Cotera
F (2017) A strategy based on patient preference improves the
adherence and outcomes of phosphate binders in hemodialysis.
Clin Nephrol 88:1-11. https://doi.org/10.5414/CN109054
Boye KS, Jordan JB, Malik RE et al (2021) Patient perceptions
of and preferences between characteristics of injectable diabetes
treatments. Diabetes Ther Res 12:2387-2403. https://doi.org/10.
1007/s13300-021-01097-9

Masierek M, Nabrdalik K, Janota O et al (2022) The review of
insulin pens-past, present, and look to the future. Front Endo-
crinol 13:827484. https://doi.org/10.3389/fendo.2022.827484

. Heinemann L, Schramm W, Koenig H et al (2020) Benefit of

digital tools used for integrated personalized diabetes manage-
ment: results from the PDM-provalue study program. J Diabetes
Sci Technol 14:240-249. https://doi.org/10.1177/1932296819
867686

Baptista S, Trawley S, Pouwer F et al (2019) What do adults
with type 2 diabetes want from the “perfect” app? results from
the second Diabetes MILES: Australia (MILES-2) study. Diabe-
tes Technol Ther 21:393-399. https://doi.org/10.1089/dia.2019.
0086

American Diabetes Association Professional Practice Commit-
tee (2022) 7. Diabetes Technology: Standards of Medical Care
in Diabetes—2022. Diabetes Care 45:S97-S112. doi: https://
doi.org/10.2337/dc22-S007

Steenkamp D, Eby EL, Gulati N, Liao B (2021) Adherence and
persistence to insulin therapy in people with diabetes: impact
of connected insulin pen delivery ecosystem. J Diabetes Sci
Technol. https://doi.org/10.1177/1932296821997923

Fleming GA, Petrie JR, Bergenstal RM et al (2020) Diabetes
digital app technology: benefits, challenges, and recommenda-
tions. a consensus report by the European Association for the
Study of Diabetes (EASD) and the American Diabetes Associa-
tion (ADA) diabetes technology working group. Diabetes Care
43:250-260. https://doi.org/10.2337/dci19-0062

Sy SL, Munshi MM, Toschi E (2022) Can smart pens help
improve diabetes management? J Diabetes Sci Technol 16:628—
634. https://doi.org/10.1177/1932296820965600

Adolfsson P, Hartvig NV, Kaas A et al (2020) Increased time
in range and fewer missed bolus injections after introduction of
a smart connected insulin pen. Diabetes Technol Ther 22:709—
718. https://doi.org/10.1089/dia.2019.0411

Tu Y-Z, Chang Y-T, Chiou H-Y, Lai K (2021) The effects of
continuous usage of a diabetes management app on glycemic
control in real-world clinical practice: retrospective analysis. J
Med Internet Res 23:e23227. https://doi.org/10.2196/23227
Jendle J, Ericsson 10\, Gundgaard J et al (2021) Smart insulin
pens are associated with improved clinical outcomes at lower
cost versus standard-of-care treatment of type 1 diabetes in
Sweden: a cost-effectiveness analysis. Diabetes Ther 12:373—
388. https://doi.org/10.1007/s13300-020-00980-1

Morisky DE, Ang A, Krousel-Wood M, Ward HJ (2008) Predic-
tive validity of a medication adherence measure in an outpatient
setting. J Clin Hypertens 10:348-354. https://doi.org/10.1111/j.
1751-7176.2008.07572.x

Berlowitz DR, Foy CG, Kazis LE et al (2017) Effect of intensive
blood-pressure treatment on patient-reported outcomes. N Engl
J Med 377:733-744. https://doi.org/10.1056/NEJMoal611179
Bress AP, Bellows BK, King JB et al (2017) Cost-effectiveness
of intensive versus standard blood-pressure control. N Engl J
Med 377:745-755. https://doi.org/10.1056/NEJMsal616035

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.diabres.2021.109119
https://doi.org/10.1186/s40842-020-00115-2
https://doi.org/10.1186/s40842-020-00115-2
https://doi.org/10.1016/j.diabres.2020.108356
https://doi.org/10.1016/j.diabres.2020.108356
https://doi.org/10.2147/PPA.S87935
https://doi.org/10.1111/dme.12128
https://doi.org/10.2337/dc18-1631
https://doi.org/10.1007/s13300-019-0590-x
https://doi.org/10.1177/193229681200600325
https://doi.org/10.1016/j.jval.2014.08.2670
https://doi.org/10.5414/CN109054
https://doi.org/10.1007/s13300-021-01097-9
https://doi.org/10.1007/s13300-021-01097-9
https://doi.org/10.3389/fendo.2022.827484
https://doi.org/10.1177/1932296819867686
https://doi.org/10.1177/1932296819867686
https://doi.org/10.1089/dia.2019.0086
https://doi.org/10.1089/dia.2019.0086
https://doi.org/10.2337/dc22-S007
https://doi.org/10.2337/dc22-S007
https://doi.org/10.1177/1932296821997923
https://doi.org/10.2337/dci19-0062
https://doi.org/10.1177/1932296820965600
https://doi.org/10.1089/dia.2019.0411
https://doi.org/10.2196/23227
https://doi.org/10.1007/s13300-020-00980-1
https://doi.org/10.1111/j.1751-7176.2008.07572.x
https://doi.org/10.1111/j.1751-7176.2008.07572.x
https://doi.org/10.1056/NEJMoa1611179
https://doi.org/10.1056/NEJMsa1616035

710

Acta Diabetologica (2023) 60:705-710

25.

26.

217.

Fabbrini G, Abbruzzese G, Barone P et al (2013) Adherence
to anti-Parkinson drug therapy in the “REASON” sample of
Italian patients with Parkinson’s disease: the linguistic valida-
tion of the Italian version of the “Morisky medical adherence
scale-8 items.” Neurol Sci 34:2015-2022. https://doi.org/10.
1007/s10072-013-1438-1

Davies MJ, D’Alessio DA, Fradkin J et al (2018) Management
of hyperglycaemia in type 2 diabetes, 2018. a consensus report
by the American Diabetes Association (ADA) and the European
Association for the Study of Diabetes (EASD). Diabetologia
61:2461-2498. https://doi.org/10.1007/s00125-018-4729-5
Schaper NC, Nikolajsen A, Sandberg A et al (2017) Timing of
insulin injections, adherence, and glycemic control in a multi-
national sample of people with type 2 diabetes: a cross-sectional
analysis. Diabetes Ther Res 8:1319-1329. https://doi.org/10.
1007/s13300-017-0317-9

@ Springer

28.

29.

Heidenreich S, Seo J, Aldalooj E et al (2022) POSB372 patients’
preferences for connected insulin pens: a discrete choice experi-
ment among diabetes patients in the UK and US. Value Health
25:5233. https://doi.org/10.1016/j.jval.2021.11.1139
Marchesini G, Pasqualetti P, Anichini R et al (2019) Patient
preferences for treatment in type 2 diabetes: the Italian discrete-
choice experiment analysis. Acta Diabetol 56:289-299. https://
doi.org/10.1007/s00592-018-1236-6

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1007/s10072-013-1438-1
https://doi.org/10.1007/s10072-013-1438-1
https://doi.org/10.1007/s00125-018-4729-5
https://doi.org/10.1007/s13300-017-0317-9
https://doi.org/10.1007/s13300-017-0317-9
https://doi.org/10.1016/j.jval.2021.11.1139
https://doi.org/10.1007/s00592-018-1236-6
https://doi.org/10.1007/s00592-018-1236-6

	Patient perceptions of insulin therapy in diabetes self-management with insulin injection devices
	Abstract
	Aims 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Survey
	Qualitative phase
	Quantitative phase


	Results
	Adherence to therapy
	Unmet needs that emerged from the survey
	Impressions of connected device attributes


	Discussion
	Study limitations

	Conclusions
	Anchor 19
	Acknowledgements 
	References




