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Purpose: The global burden of disease of type 2 diabetes (T2D) is significant, and insulin currently plays https://youtu.be/yPQliy98UFw

a central role in T2D management. This study sought to assess the preferences of patients with T2D and

healthcare providers (HCPs) involved in T2D care regarding a hypothetical once-weekly basal insulin in comparison to current basal
insulin options.

Patients and Methods: In a survey-based study in the United States that included a discrete choice experiment (DCE), patients with
T2D (insulin naive and current insulin users) and providers who treat individuals with T2D were asked to evaluate current basal
insulins and identify attributes of importance regarding a hypothetical once-weekly basal insulin. A regression analysis was conducted
to identify drivers of preference by relevant demographics, attitudes, and behaviors.

Results: Most respondents (91% of patients with T2D and 89% of HCPs in the base case scenario) would choose a once-weekly basal
insulin product over another type of basal insulin. Both patients with T2D and HCPs rated insulin type and delivery method to be attributes
of highest importance in the discrete choice exercise. Current basal insulin users (“insulin experienced”) reported higher levels of confidence
that a once-weekly insulin would help them to achieve their desired blood sugar levels compared to their current basal insulin (5.7 vs 5.2 on
a 7-point Likert scale). Most insulin-experienced respondents (88%) were likely to inquire about once-weekly basal insulin, and most HCPs
(85%) indicated willingness to educate patients on management of their T2D using a once-weekly basal insulin.

Conclusion: Discussing preferences for T2D medication management is important for patients and HCPs to ensure treatments are
offered for patients based on their preferences. This study showed that patient and provider preferences are similar towards a once-
weekly basal insulin over current basal insulin preparations.

Plain Language Summary: Type 2 diabetes (T2D) is a medical condition where the body has difficulty managing insulin,
a hormone used to control glucose, or sugar, that is broken down in the bloodstream. Many people with T2D have to take insulin
to help their bodies manage their blood sugar effectively. We aimed to find out what people with T2D and healthcare providers (HCPs)
think about a new type of basal insulin that only needs to be taken once a week, as compared to current basal insulins that are taken
every day. We found that most people with T2D (91%) and HCPs (89%) would prefer a once-weekly insulin rather than another type
of basal insulin. People with T2D currently taking insulin were also more confident that a once-weekly insulin could help control their
blood sugar. Many people who are already using basal insulin (88%) said they would ask their HCP about a once-weekly insulin.
HCPs said they were willing to educate patients about a once-weekly insulin (85%). This study shows that it is important for people
with T2D and their HCPs to discuss what type of insulin is best for them, including the type of insulin and how often it is taken.
Sharing preferences about medication options may be helpful in reducing the overall impact of the condition.
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Introduction
The global prevalence of type 2 diabetes (T2D) is significant, affecting roughly 462 million people, or 6% of the world’s
population, with varying rates across age groups.' In 2022, the Diabetes Surveillance System of the United States Centers for
Disease Control and Prevention estimated that 37.3 million adults, representing 11.3% of the United States (US) adult
population, were diagnosed with diabetes, primarily T2D.** Many people with T2D eventually need insulin to help reduce
their risk of serious complications.* Although insulin is considered highly effective in managing T2D,’ various studies have
reported a reluctance by individuals to start or continue insulin therapy®’ and a delay in healthcare providers (HCPs)
prescribing insulin therapy.®® Physicians may also overestimate patients’ concerns or lack of experience in the initiation
and timing of insulin.'® Other important factors when considering starting or intensifying insulin in T2D include fear of
hypoglycemia,'"'? health beliefs based on culture and previous experiences, and provider biases regarding the abilities of
individuals to safely initiate or intensify insulin.'® Further, the adjustment of insulin doses is often led by HCPs, but timely
access to high-quality care to support effective self-titration remains challenging.'* Low adherence rates and lack of continuity
in insulin therapy have been identified as impediments to achieving effective glycemic control and contributors to escalated
healthcare expenditures. Conversely, evidence suggests that consistent adherence to basal insulin therapy is associated with
reduced healthcare resource utilization, diminished healthcare expenses, and fewer diabetes-related complications.'
Currently available subcutaneous basal insulin formulations are dosed once or twice a day.'® Furthermore, missed or mistimed
doses of basal insulin are common'” and can negatively impact blood glucose control.'® Insulin analogs with longer duration of
action and less variability in pharmacokinetics may offer greater dosing flexibility and convenience, which has the potential to
improve adherence to insulin therapy.'® Newer formulations of longer acting basal insulin regimens that can maintain consistent
blood glucose levels throughout the week may have the potential to offer flexibility in injection timing, reduce the burden of daily
injections, enhance a person with diabetes’s treatment experience, attenuate injection-related complications, and potentially
decrease glucose variability. The aim of this study was to examine the perspective and perceptions of HCPs and of adults with T2D
(currently taking basal insulin and those who are insulin naive) regarding once-weekly basal insulin relative to the once-a-day
dosing standard of care (SOC). The study also sought to understand similarities and differences between patients’ treatment
preferences and HCPs’ prescribing decisions.
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Materials and Methods
Study Design and Ethical Approval

A cross-sectional study consisting of an online survey was conducted in the US among adults with T2D and HCPs who treat
people with T2D. Data were collected from November 18, 2022, to January 5, 2023. All respondents were recruited via email from
online panel companies (Clinical Voice Community, Dynata, LLC, and Schlesinger Group) to which respondents had previously
provided permission to be contacted for research purposes. Upon entering the survey, participants provided consent and were
required to qualify for the survey by meeting screening criteria. Eligible respondents completing the entire survey received
a modest stipend for their participation. Sample sizes were determined based on prior research from a targeted literature review,

2024 Quotas were set for key patient and HCP subgroups.

which reported sample sizes varying between 100—-600 participants.
The study protocol submitted to the WCG Institutional Review Board was determined to be exempt because the research
included survey procedures with adequate provisions to protect the privacy of participants and maintain data confidentiality.

Respondents provided consent to participate and were made aware that they could discontinue their participation at any time.

Survey Design

Separate quantitative surveys (Appendix 1) were used for patients and HCPs to measure preferences, perspectives, and attitudes
toward once-weekly basal insulin compared to SOC.> The patient and HCP surveys were developed based on the targeted
literature review. The patient survey was pretested among six patients (three insulin naive and three current insulin users [“insulin
experienced”]) using web-assisted telephone interviews to assess face validity of the survey questions. Minor revisions were made
for clarity and relevance based on feedback from the pretests. The HCP survey was not pretested.

The surveys consisted of two parts: 1) a variety of yes/no, multiple-choice, and Likert-scale questions on a seven-point scale
(where one was strongly disagree / extremely unsatisfied / restrictive / not at all influential and seven was strongly agree /
extremely satisfied / convenient / extremely influential) or an 11-point scale (where zero was not at all likely and ten was extremely
likely); and 2) a discrete choice exercise (DCE), a research technique used to elicit preferences based on hypothetical choice sets.*
In the DCE, patients selected which basal insulin they would most prefer to use to self-manage their T2D. Patients were instructed
to assume the following as they made their decisions in the DCE: a) “you can afford all medication options”, b) “the cost to you is
the same for all medications”, c) “all medications are available at your preferred pharmacy”, d) “all medications have been
approved for use in patients with type 2 diabetes by the FDA”, and e) “all medications have been approved by your doctor.” HCPs
indicated how many of their next ten patients with T2D (who were eligible for basal insulin) they would recommend/prescribe for
each medication shown. HCPs were instructed to assume the following as they make their decisions: a) “all of your patients can
afford all medication options”, b) “the cost is within the same range for all medications”, c) “all medications are available at
patients’ preferred pharmacies”, and d) “all medications have been approved for the management of type 2 diabetes by the FDA.”

Attributes selected for the DCE and their tested levels were also chosen based on the targeted literature review?®>* and the
ONWARDS clinical trials investigating once-weekly insulin icodec in diabetes.””>* Attributes identified and presented to insulin-
experienced patients and HCPs are presented in Supplemental Figure 1 and Supplemental Figure 2, respectively. The following

attributes were identified: 1) insulin type, 2) dose timing (patients) or administration timing (HCPs), 3) insulin delivery method, 4)
glycemic control (phrased as “change in HbAlc” in the exercise), and 5) low blood sugar risk (patients) or hypoglycemic risk
(HCPs). Attributes and their tested levels did not change for patients or HCPs.

An analysis of the DCE was conducted to measure preferences to use (patients) and prescribe/recommend (HCPs)
a once-weekly insulin product under a variety of different scenarios. Additional regression modeling was used to further
delineate patient and HCP drivers of overall preference for a once-weekly basal insulin. Prior to modeling, specified
variables were analyzed for correlations and relative importance in predicting once-weekly insulin preference. Variables
with low correlations/importance or insufficient variability were removed.

Participants

The study samples were independent; patients and HCPs surveyed were not matched pairs. Patients were included in the study if
they were US residents, aged >18 years, diagnosed with T2D by an HCP, currently treated with a medication prescribed by an
HCP for T2D management, and not using an insulin pump. HCPs qualified for the study if they: were employed in US facilities

Patient Preference and Adherence 2024:18 https: 413

Dove:


https://www.dovepress.com/get_supplementary_file.php?f=436540.pdf
https://www.dovepress.com/get_supplementary_file.php?f=436540.pdf
https://www.dovepress.com/get_supplementary_file.php?f=436540.pdf
https://www.dovepress.com
https://www.dovepress.com

Kerr et al Dove

(except Vermont to comply with Sunshine Act reporting requirements); were a physician, nurse practitioner, physician assistant,
diabetes educator, registered dietician, or registered nurse; worked in endocrinology or primary care (internal medicine, family
medicine, or general practice); spent at least 50% (if diabetes educator, registered dietician, registered nurse) or 70% of time in
direct patient care (if a physician, nurse practitioner, physician assistant); were in practice between three and 35 years; and
primarily practiced in a private practice, a private or academic hospital, acute care/outpatient center, long-term care/nursing home,
or diabetes center/clinic. Additionally, HCPs had to manage a specific number of patients with T2D per month (=10 for diabetes
educators/nurse practitioners/physician assistants and >20 and >50 for physicians practicing in primary care and endocrinology,
respectively), and at least 20% of their patients with T2D had to be taking basal insulin. HCPs also had to self-report being at least
somewhat confident in managing a patient with T2D taking basal insulin (ie, selecting a five, six, or seven on a seven-point scale of
“not at all confident” to “extremely confident”). Diabetes educators were also required to provide medication counseling for
patients with T2D.

For the purposes of this study, primary care providers (PCPs) were considered a physician, nurse practitioner, or
physician assistant working in internal medicine, general practice, or family practice. Specialists were considered
a physician, nurse practitioner, or physician assistant working in endocrinology or diabetes educators, registered nurses,
or registered dieticians working in primary care, internal medicine, general practice, family practice, or endocrinology.

Statistical Analyses

De-identified survey data were collected and utilized in this study. Descriptive statistical analyses (means, frequencies) of
the aggregated data using Q Research Software for Windows (a Division of Displayr, Inc., New South Wales, Australia)
were performed. Categorical data were expressed as frequencies and proportions. Continuous and count variables are
presented using mean and standard deviation (SD). Continuous variables were categorized into intervals as relevant.
Tests of differences (chi square, t-tests) within respondent types were performed using Q Research Software tables;
additional analyses were performed using Microsoft Excel, R Statistical Software (R Core Team 2021), and CBC
Hierarchical Bayes (v5.5.6, Sawtooth Software, Inc). Statistical significance was set at p<0.05, using 2-tailed tests.

Subgroup analyses were conducted to compare patients who were 1) insulin naive, defined as those taking some form
of medication for T2D but not insulin, and 2) insulin experienced, defined as those currently taking basal insulin for T2D
but not via an insulin pump. Comparisons were also made between 1) patients who were injection naive, defined as not
taking an injectable medication for their T2D or another condition, and 2) injection user (“injection experienced”),
defined as an insulin user or those taking an injectable medication for their T2D or another condition that is injected at
home without the help of an HCP. Additional analyses conducted were stratified by duration of T2D: 1-10 years, 11-20
years, and >21 years. Analyses were also performed to compare PCPs and specialists.

The DCE was analyzed separately using a statistical model to develop utility scores for the tested attributes and levels. The
statistical model is a hierarchical Bayesian multinomial regression model that utilizes Markov Chain Monte Carlo (MCMC)
methods for estimating parameters. Posterior estimates are taken from distribution of MCMC draws when the model shows
appropriate convergence. Regression models were developed to isolate demographic, attitudinal, and behavioral differences with
respect to preference for a once-weekly basal insulin product. Preferences for a once-weekly basal insulin product, derived from
the analysis of the DCE, were used as a dependent variable, while independent variables were chosen based on hypothesized
relationships. The set of hypothesized independent variables was reduced prior to modeling based on insufficient variation, bi-
variate correlations, and relative importance in predicting once-weekly basal insulin preference. From there, a stepwise model was
used to remove variables that resulted in worse overall model fit to the data. Beta-regression models were used as the dependent
variable was on a probability scale between 0 and 1.

Results

Sample Characteristics

Of the 21,931 invitations sent to patients, 1216 patients entered the survey, and 401 qualified and completed the survey. The
remaining respondents did not complete the survey, did not qualify, or were over the quota set for the survey. Of the qualified
patients, n=200 were categorized as insulin naive and n=201 as insulin experienced as per survey quotas. Approximately one-third
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(36%, n=143) of patients were injection naive and 64% (n=258) were injection experienced. Of the 4209 invitations sent to HCPs,

3277 entered the survey, and 362 qualified and completed the survey. All other HCP respondents either did not complete the

survey, were not qualified, or were over quota for the survey. Sample characteristics of patients and HCPs are shown in Table 1.

Patients’ Experiences and Perceptions of T2D Management by Insulin Use
Just over half (54%) of insulin-experienced patients were extremely satisfied with their current basal insulin medication.

Most strongly agreed that they were able to take it as prescribed (88%), were confident in their ability to administer the

dose (84%), and were comfortable administering the dose (83%). A similar proportion of patients who were insulin naive

(51%) were extremely satisfied with their current T2D medication.

Table | Sample Characteristics

Characteristics of Survey Respondents All Patients Insulin Naive* | Insulin Experienced
(N=401) (n=201) (n=200)°
Age, mean years (SD) 61.9 (12.6) 64.4 (11.2) 59.4 (13.5)
Sex, n (%)
Male 195 (49) 102 (49) 96 (48)
Female 206 (51) 102 (51) 104 (52)
Ethnicity, n (%)
White 328 (82) 170 (85) 158 (79)
Black/African American 63 (16) 27 (13) 36 (18)
Spanish/Hispanic/Latino 23 (6) 6 (3) 17 (9)
American Indian or Alaskan Native 18 (4) 8 (4) 10 (5)
Asian/Native Hawaiian/Pacific Islander 72 4(2) 32
Other / More than one race 24 (6) 13 (6) Il (6)
US region, n (%)¢
Northeast 91 (23) 53 (26) 38 (19)
Midwest 90 (22) 39 (19) 51 (26)
South 153 (38) 83 (41) 70 (35)
West 67 (17) 26 (13) 41 (21)
Medications using to manage T2D, n (%)
Oral diabetes medications 318 (79) 183 (91) 135 (68)
Insulin 200 (50) - 200 (100)
Non-insulin injectable medication such as a GLP-1 RA 138 (34) 55 (27) 83 (42)
Other medication(s) 18 (4) 10 (5) 8 (4)
Method for administering insulin, n (%)
Insulin pen 158 (79) - 158 (79)
Vial and syringe 42 (21) - 42 (21)
(Continued)
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Table | (Continued).

Characteristics of Survey Respondents All Patients Insulin Naive® | Insulin Experienced
(N=401) (n=201) (n=200)°
Method for monitoring blood glucose levels, n (%)
Self-monitoring blood glucose 310 (77) 150 (75) 160 (80)
Continuous glucose monitoring 82 (20) 17 (8) 65 (33)
Do not regularly monitor glucose 37 9) 36 (18) 1(1)
Other 2 (0) I (0) 1 (0)
Time since T2D diagnosis, n (%)
I1-10 years 168 (42) 100 (50) 68 (34)
11-20 years 146 (36) 72 (36) 74 (37)
22| years 87 (22) 29 (14) 58 (29)
Number of prescription medications (any), mean (SD) 6.1 (3.8) 5.6 (3.6) 6.6 (3.9)
|—4 medications, n (%)° I51 (38) 84 (42) 67 (34)
5-7 medications, n (%)° 128 (32) 67 (33) 6l (31)
28 medications, n (%) 122 (30) 50 (25) 72 (36)
Prevalence of self-reported comorbidities, n (%)°
Hypertension 275 (69) 140 (70) 135 (68)
High cholesterol 238 (59) 120 (60) 118 (59)
Obesity 174 (43) 79 (39) 95 (48)
Arthritis 162 (40) 77 (38) 85 (43)
Diabetic neuropathy 131 (33) 57 (28) 74 (37)
Anxiety 97 (24) 42 (21) 55 (28)
Depression 96 (24) 36 (18) 60 (30)
All healthcare PCPs® Specialists’
providers (n=181) (n=181)
surveyed (N=362)
Time in practice, mean years (SD) 17.4 (8.6) 17.9 (9.3) 17.0 (7.8)
Total number of patients per month, mean years (SD) 305.1 (165.9) 348.9 (156.8) 261.3 (163.6)
Mean number of patients per month with T2D, mean 106.7 (64.7) 98.0 (58.5) 115.5 (69.4)
years (SD)
Provider role, n (%)?
Physician 251 (69) 151 (83) 100 (55)
Nurse Practitioner 40 (1) 19 (10) 21 (12)
Physician Assistant 21 (6) Il (6) 10 (6)
Diabetes Educator 38 (10) 0) 38 (21)
(Continued)
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Table 1 (Continued).

Characteristics of Survey Respondents All Patients Insulin Naive® | Insulin Experienced
(N=401) (n=201) (n=200)"

Registered Dietician 3(1) 0) 3(2)

Registered Nurse 9 (2) 0) 9 (5)

US region, n (%)¢

Northeast 98 (27) 36 (20) 62 (34)

Midwest 82 (23) 48 (27) 34 (19)

South 113 (31) 60 (33) 53 (29)

West 69 (19) 37 (20) 32 (18)

Notes: *Insulin Naive was defined as patients not currently taking any type of insulin or those taking some form of medication for T2D but not insulin. ® Insulin
Experienced was defined as patients taking basal insulin for T2D but not via an insulin pump. € Indicates percentages may not add to 100 as participants could
select more than one option. ¢ Indicates numbers may not add to 100 due to rounding. © PCPs were defined as a physician, nurse practitioner, or physician
assistant working in internal medicine, general practice, or family medicine.  Specialists were defined as a physician, nurse practitioner, or physician assistant
working in endocrinology, or diabetes educators, registered nurses, or registered dieticians working in primary care, internal medicine, general practice, family

medicine, or endocrinology.

Abbreviations: GLP-1 RA, glucagon-like peptide-| receptor agonist; PCP, primary care provider; SD, standard deviation; T2D, type 2 diabetes.

Patients who had been diagnosed with T2D for 21 years or more were most likely to consider once-weekly basal
insulin to be highly convenient (86% vs 70% of those with T2D for 1-10 years and 71% of those with T2D for 11-20
years, p<0.05). Insulin-experienced patients reported a significantly higher level of agreement (»p<0.05) with almost all

attributes related to use of a hypothetical once-weekly insulin product for T2D management compared with patients who

were insulin naive (Figure 1). However, patients who were insulin naive agreed that a once-weekly basal insulin would

be both convenient to take and easy to administer, that they would be both comfortable and confident in administering the

dose, and that they would be able to take it as prescribed (Figure 1).

Patients’ Experiences and Perceptions of T2D Management by Injection Experience
Less than half (41%) of injection-experienced patients were extremely satisfied with their current T2D medication, signifi-

cantly less that that reported by patients who were injection naive (53%, p<0.05). Injection experienced patients were equally

| will be able to take a once-weekly option as prescribed (i.e., once
weekly with 3 days of flexibility regardless of my blood sugar
levels)*

| am confident in my ability to administer the correct dose*
| would be comfortable administering the dose*
Aonce-weekly basal insulin will be easy for me to administer*

It will be convenient to take a once-weekly option*
Taking a once-weekly basal insulin will have a minimal negative
impact on my day-to-day life*

| am confident that a once-weekly option can keep my glycemic
(blood sugar) levels under control*

| will not be concerned about severe low blood sugar events (i.e.,
hypoglycemic) occurring.

1
* p<0.05

Figure | Agreement with Once-Weekly Insulin Attributes for Management of T2D Among Patients who are Insulin Naive and Insulin Experienced.

Abbreviation: T2D, type 2 diabetes.
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satisfied with the method of administering their medication and how often they need to take their medication (mean of 5.7 for
both), and they were most satisfied with the flexibility of their medication schedule (mean of 5.8). Injection experienced
patients had significantly higher levels of agreement compared with patients who were insulin naive on statements regarding
comfort in changing (attaching/removing) the needle on a syringe or injection device (76% strongly agree vs 40%, p<0.05) and
having no concerns about injecting themselves with a needle (69% strongly agree vs 30%, p<0.05).

HCPs’ Perceptions and Attitudes Toward T2D Management

Half of all HCPs (50% of PCPs and 50% of specialists) reported they were very satisfied with the current treatment
options available for T2D (rating a six or seven on a seven-point scale where one was “extremely unsatisfied” and seven
was “extremely satisfied”). PCPs were less satisfied than specialists with current basal insulin options (39% vs 50%,
p<0.05). When asked to rate statements on a seven-point scale where one indicated “does not describe my beliefs at all”
and seven indicated “describes my beliefs completely”’, PCPs were more likely than specialists to report that prescribing
basal insulin is a hassle because it takes a lot of time to train patients on managing their doses (3.3 vs 2.6, p<0.05), it
takes a lot of time to manage patients’ disease progression (3.2 vs 2.5, p<0.05), and it takes a lot of time to train patients
in how to inject their doses (3.2 vs 2.3, p<0.05). Specialists were slightly more likely than PCPs to agree that basal
insulin is easy for their patients to administer and convenient for their patients to take (5.3 and 4.9 vs 4.9 and 4.6,
respectively, p<0.05). When asked to indicate their level of agreement related to once-weekly basal insulin, HCPs mostly
agreed that a once-weekly option would be convenient for their patients to take, easy for their patients to administer, and
would have a minimal impact on their patients’ day-to-day lives (Figure 2).

DCE Analysis

A base case scenario was created for the analysis of the DCE in which attributes of the hypothetical once-weekly basal
insulin product were established as 1) ultra long-acting insulin type, 2) administered any time of the day for each dose, 3)
delivered using a multiple-dose disposable pen, 4) offering glycemic control of a 1.6%-point decrease of HbAlc (insulin
naive) or 0.9%-point decrease (insulin experienced), and 5) for patients, having hypoglycemic risk based on one event in
three years (insulin naive) or one event in two years (insulin experienced), and for HCPs, having hypoglycemic risk
based on 0.3 events per patient per year (insulin naive) or 0.7 events per patient per year (insulin experienced).

Mean rating for
current basal

insulin
It would be convenient for my patients to take a once-weekly option 50 @0 6.0 48
A once-weekly option will be easy for my patients to administer 57 @» 58 51
My patients will be able to take a once-weekly option as prescribed 57 @ 58 51
(i.e., weekly +3 days) '
My patients will be able to administer the correct dose 5F-@-5:7 54
My patients would be comfortable administering the dose 56 @ 58 51
Taking a once-weekly option will have a minimal negative impact 54 ®56 45
my patients’ day-to-day lives
® 51
| am confident a once-weekly option will keep my patients’ HbA1c R e
levels under control
41 ® 44 35
| am not concerned about severe or clinically significant
hypoglycemic events
1 2 3 4 5 6 74
Mean rating on a scale of ‘strongly disagree’to ‘strongly agree’
*PCP (n=181) Specialist (n=181)
Figure 2 Healthcare Providers’ Level of Agreement with Once-Weekly Insulin Attributes for Management of type 2 diabetes.
Abbreviation: HbAlc, hemoglobin AIC.
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Across all patients, insulin delivery method (33%) and insulin type (31%) were rated as the most important
attributes in the DCE whereas administration timing, achieved glycemic control, and hypoglycemic risk were
relatively least important. Insulin type was more important to patients who were insulin naive and injection naive
(35% each) than to insulin experienced (26%) and injection experienced (28%). HCPs also considered insulin
delivery method and insulin type to be the most important attributes; insulin delivery method and delivery type
were slightly more important to specialists than to PCPs (34% vs 32% and 33% vs 27%, respectively).
Administration timing, hypoglycemic risk, and glycemic control were relatively least important.

When presented with the option for a hypothetical once-weekly basal insulin in the base case scenario, almost all patients
chose the once-weekly option over other basal insulins (Figure 3). In another scenario, where patients were asked about their
preferences for a once-weekly option, nearly three-quarters (71%) of patients chose once-weekly over all other options (20%
for the current SOC and 9% for other basal insulin). Similarly, the majority of HCPs selected a once-weekly option in the
base case scenario (Figure 4). Nearly two-thirds (64%) of HCPs indicated they would prefer a once-weekly basal insulin over
current SOC long-acting basal insulins (28%) or other basal insulin (9%) for their patients with T2D. In evaluating the
preference share changes for a hypothetical once-weekly basal insulin, decreasing the number of hypoglycemic events had
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Figure 3 Basal Insulin Preference among Patients in the Base Case Scenario.
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Figure 4 Basal Insulin Preference among HCPs in the Base Case Scenario (when asked to indicate the proportion of patients eligible for basal insulin for whom they would
recommend or prescribe a once-weekly option as part of the DCE).
Abbreviations: DCE, discrete choice exercise; HCPs, healthcare providers.
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Figure 5 Likelihood of Patients with Type 2 Diabetes to Ask their Healthcare Provider About Once-Weekly Basal Insulin.
Note: Rated on a scale of 0—10 where zero indicated “not at all likely” and ten indicated “extremely likely”.

the most positive impact. Specifically, the change of 0.7 events per patient year (as stated in the base case scenario) to 0.3
events per patient year had the most positive impact on preference share for HCPs (6% for PCPs and 4% for specialists),
meaning their preference for a hypothetical product increased when the number of such events decreased in patients.

Likelihood of Patient Requests and HCP Recommendations

Although more insulin experienced than insulin naive patients were highly likely to ask their doctor about using a once-
weekly basal insulin once presented with a description of the hypothetical treatment, a minority of insulin naive patients
were not at all likely (Figure 5). Similar patterns were observed by injection experience (Figure 5). A similar proportion
of patients who were insulin naive and insulin experienced (67% and 71%, respectively) indicated it was extremely
important that their doctor provide information about a once-weekly basal insulin as a factor in their decision-making for
T2D. PCPs and specialists indicated an equal level of willingness (85% each) to educate patients on management of their
T2D using a once-weekly basal insulin.

Most HCPs (90%) indicate patients willing to take an insulin or who use a continuous glucose monitor (CGM) device for
blood glucose monitoring are the patients for whom they would recommend or prescribe a once-weekly option. The number of
medications a patient is currently taking is also a consideration; 78% would prescribe a once-weekly product if a patient is
taking one to two other medications as opposed to “no other medications” (33%) or “three or more medications” (63%).

Results of a regression analysis showed that both PCPs and specialists had a greater preference for a once-weekly insulin
when they received a request to prescribe a once-weekly basal insulin (odds ratio [OR]=1.23, 95% confidence interval [CI]:
1.09-1.39 and OR=1.29, 95% CI: 1.12—-1.49, respectively). PCPs who were more willing to educate their patients about
a once-weekly insulin had a greater preference for a once-weekly insulin (OR=1.21 95% CI: 1.0-1.46). Patients’ preference
for a once-weekly insulin increased as the importance of a doctor’s recommendation in the decision to take a once-weekly
insulin also increased (OR=1.14, 95% CI: 1.06—1.22). However, as patients felt more equipped to cope with the effort it
takes to manage T2D, they indicated less of a preference for once-weekly insulin (OR=0.86, 95% CI: 0.80-0.93).

Discussion

The results of this study suggest that both patients with T2D and providers managing T2D prefer a once-weekly basal
insulin product over current SOC. Insulin delivery method and insulin type were of greatest relative importance to HCPs
and insulin-experienced patients, who reported convenience and ease of administration to be improvements over current
basal insulins. Conversely, glycemic control, hypoglycemic risk, and administration timing were considered by patients
and HCPs to be relatively less important attributes.
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Other studies have shown mixed results regarding the importance of glycemic control to patients with T2D when
asked about their preferences for treatment, though the study designs varied from ours. Savarese et al found that patients
placed more value on medication side-effect profiles and tolerability,”® and Ozdemir et al reported that patients with T2D
placed less importance on weight loss and the effectiveness of the medications, instead preferring lower risks of
hospitalization.** Liu et al demonstrated that patients with T2D considered glycemic risk and efficacy to be more
important than the mode of administration.”> Huang et al found that glycemic control followed by frequency of
hypoglycemic events were most important to patients with T2D.*°

Here, it appears that HCP recommendations strongly influenced patients’ decisions and that patient requests were a driver
of preference for a once-weekly basal insulin among HCPs, suggesting there is potential for patients and HCPs to align on
treatment options for the management of T2D based on stated preferences. By using a patient-centered approach to care, HCPs
can involve patients in a discussion about aspects of a therapy that has the potential to improve pharmacoadherence.*’ This
approach also allows people with diabetes to have the opportunity to contribute actively in making informed decisions about
their treatment. By utilizing this type of patient-centered care model, specifically in T2D management, HCPs can also help to
facilitate effective engagement by adults with T2D in self-monitoring and self-management of diabetes.*®

Further, utilizing a team-based care model has been shown to improve communication among specialists treating
patients with T2D, leading to improvements in patient outcomes.’® Healthcare providers involved in team-based care
may be able to utilize outputs from population segmentation strategies, which can help to identify patients who
potentially benefit from different types of insulin, such as once-weekly therapies.”® Because patients are unique and
their diabetes treatments may depend upon a number of clinical and sociodemographic factors, narrowing patient
preferences based on subgroup analyses has the potential to help HCPs apply more precise treatment recommendations.*!

The American Diabetes Association and Association of Diabetes Care and Education Specialists recently revised their
standards for diabetes self-management and support.*> In the new guidelines, diabetes self-management education and
support are considered paramount to improving clinical outcomes and quality of life.*> As such, healthcare teams who
care for patients with T2D are encouraged to use a “person-centered approach” that emphasizes shared decision-making,
goal setting and empowerment-based strategies, among others.** The World Health Organization recently adopted global
health targets for diabetes, which aim to set a standard that, by 2030, 80% of people with diabetes will have good
glycemic control and that diabetes medications are provided equitably, comprehensively, and affordably.*’

Persistence and adherence to insulin therapy also represent areas of concern for T2D. Persistence, defined as the
period of time when an individual initiates therapy until discontinuation, and adherence, defined as the extent to which
a patient acts within compliance of a stated treatment regimen, are notable factors in diabetes care.®'® Consistency in
insulin therapy administration and dosing is known to be associated with improved outcomes due to fewer episodes of
insulin omission and reduced risks of adverse events.®>”** A once-weekly basal insulin regimen may potentially reduce
the burden of daily injections, enhancing treatment experience and minimizing injection-related complications. Such
a dosing approach also has the potential to result in improved clinical outcomes and reduced healthcare expenditures.

Limitations

This study has several limitations, many of which exist in cross-sectional studies with survey-based research. Patient
responses included self-reported diagnoses of T2D that were not verified by medical records. Further, patients and HCPs
did not represent matched pairs; therefore, differences in responses from patients and HCPs may represent real
differences between the groups and not differences in perception. Sample sizes were calculated using assumptions

based on prior experience;>>**

the lack of a power calculation may limit the overall generalizability of the study. Patients
and HCPs who responded to the survey are not as demographically diverse as patients with T2D and HCPs who treat
them, and respondents may not be entirely representative of patients with T2D or HCPs regarding their preferences
toward a hypothetical medication, both of which limit overall generalizability. Selection bias was limited by having
a randomized sample of participants screened for the main survey; however, this did not guarantee exact representation of
the general population with T2D and providers who treat T2D. Patient respondents had to have access to and familiarity
with online surveys, which may represent a more informed subset of the population and exclude those who lack the

accessibility of online surveys. Responder bias may have been present if participants did not fully understand the
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questions or directions for the DCE and therefore adjusted their responses to something that did not accurately reflect
their true preferences. Additionally, findings from this study may have varied between patients whose HbAlc levels were
considered “in control” or “in range” and those who had inadequate glycemic control.

Although the attributes used in the DCE were identified through a targeted literature review and research of other
patient preference studies, attribute selection may have simplified true real-world scenarios. Additionally, conjoint studies
may differ from real-world situations because study respondents have equal information about the competing alter-
natives, there are no supply or budget constraints in our model, preference share often does not include adjustments for
the proportion of the marketplace a respondent represents, and not all brand or supply options may be available to all
consumers in the real-world market. Attitudes toward a once-weekly approach may be tempered by potential concern
HCPs may have regarding patients’ ability to remember to take their medication. While perceptions of a once-weekly
option were generally positive in this study, some reservations may exist among HCPs in prescribing or recommending
a change in dosing regimen. Lastly, although a conjoint study assumes independence of choices by respondents, in
reality, social desirability bias may have been inherent. However, this was largely mitigated by providing equal options
and information about medication attributes across patient and HCP sample groups who were broadly generalizable.

Conclusion

With the growing rates of T2D and the subsequent demand for treatments, many opportunities exist to improve diabetes
management. The results of this study showed that patients and HCPs may have similar goals in mind for basal insulin
therapies, as both groups expressed more preference for a once-weekly basal insulin option and placed more relative
importance on the same product attributes. Under certain circumstances, there is evidence that once-weekly basal insulin
may be a preferred option compared to once-daily insulin as part of the management of T2D. When several basal insulin
therapies are available to patients, HCPs should consider their patients’ treatment goals and impacts on lifestyle in their
decision-making, especially if a therapy becomes available that has the potential to reduce the burden of treatment.
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