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ABSTRACT

Introduction: Standard concentration (100
units/mL) mealtime insulin is frequently used
to treat patients with type 1 (T1D) and type 2
diabetes (T2D). A more concentrated version of
the medication (200 units/mL) has been

available in Italy since 2016. This concentrated
version is bioequivalent to the standard version
and delivers the same amount of medication
but in half the volume of liquid. The purpose of
this study was to examine patient preferences
and estimate health state utilities associated
with standard and concentrated rapid-acting
mealtime analog insulin.
Methods: Participants with T1D and T2D in
Italy valued two health states in time trade-off
interviews. The descriptions of diabetes and
treatment in the two health states were identi-
cal, differing only in terms of insulin concen-
tration (e.g., half as much liquid for the same
dose, less effort needed to press the injection
button, and fewer injection pens required with
concentrated insulin). To ensure participants
understood the health states, they were shown a
short video illustrating the differences between
concentrations.
Results: A total of 217 participants completed
the interviews (49.8% male; mean
age 56.1 years; 109 from Milan; 108 from Rome;
12.0% T1D; 88.0% T2D). When asked which
health state they preferred, 98.2% responded
the concentrated version, 0.9% said the stan-
dard version, and 0.9% had no preference.
Mean [standard deviation (SD)] utilities roun-
ded to three decimals were 0.892 (0.099) for the
concentrated version and 0.884 (0.101) for the
standard version. The mean (SD; p value) utility
difference between the standard and
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concentrated rapid-acting insulin was 0.007
(0.019; p\ 0.0001).
Conclusions: Findings from this study provide
insight into patient preferences associated with
concentration of rapid-acting insulin. Although
the difference in utility is small, patients con-
sistently preferred the concentrated formula-
tion over the standard insulin, and for some
patients this difference had an impact on utility
valuations. These results suggest that the con-
centration of rapid-acting insulin should be
considered because it could affect treatment
preference and quality of life.
Funding: Eli Lilly and Company.

Keywords: Insulin concentration; Italy; Patient
preference; Time trade-off; Type 2 diabetes;
Utility

Key summary points

Why carry out this study?

• Guidelines from the American Diabetes
Association (ADA) and the European
Association for the Study of Diabetes
(EASD) highlight the importance of
considering patient preference when
choosing treatments for patients with
diabetes.

• Standard concentration rapid-acting
analog insulin is frequently used to
manage post-meal glucose levels in
patients with diabetes, and a more
concentrated formulation of this
medication has been available for several
years.

•The purpose of this study was to
examine patient preference between the
standard and concentrated formulations
of mealtime insulin and explore whether
this preference could be quantified with
health state utilities.

What was learned from the study?

Results highlight patient preference for
concentrated over standard rapid-acting
insulin, while providing utility values that
can represent patient preference in cost-
effectiveness analyses comparing insulin
formulations.

• The preference for concentrated rapid-
acting insulin could be clinically
meaningful because treatments that are
preferred by patients may be associated
with better treatment adherence, which
contributes to positive health outcomes.

INTRODUCTION

A growing body of research suggests that treat-
ment process and treatment convenience could
have an impact on treatment preference and
quality of life [1, 2]. In patients with diabetes,
treatment process attributes, including features
of injectable medication, have been shown to
influence patient preference [3–7]. Treatment
preference and satisfaction are important fac-
tors because they can contribute to treatment
adherence, which could affect health outcomes
[4, 7–13]. Furthermore, guidelines from the
American Diabetes Association (ADA) and the
European Association for the Study of Diabetes
(EASD) highlight the importance of considering
patient preference when choosing treatments
for patients with diabetes [14]. Therefore, pref-
erences for attributes of diabetes treatment
should be considered as part of the treatment
decision-making process to maximize adher-
ence and improve outcomes.

Standard concentration (100 units/mL)
rapid-acting analog insulin is frequently used to
manage post-meal glucose levels in patients
with type 1 and type 2 diabetes (T1D and T2D,
respectively) [15, 16]. A more concentrated for-
mulation of this medication (200 units/mL) has
been available for several years in a range of
countries, including Italy where it was intro-
duced in 2016 [17, 18]. The concentrated insu-
lin injection pen contains twice as many units
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of insulin (600 vs. 300 units) as a standard
insulin pen in a similar 3-mL cartridge. Since
the new concentrated pen holds double the
amount of mealtime insulin, patients will be
able to use a single pen for twice as long com-
pared to one containing the standard concen-
tration, thereby requiring fewer pens each
month [18]. It is possible that patients may
perceive the concentrated formulation to be
advantageous. For example, because each pen
lasts twice as long, patients may travel with
fewer pens on long trips, store fewer pens in the
refrigerator, and dispose of fewer pens.

The purpose of this study was to examine
patient preferences between the standard and
concentrated formulations of mealtime (i.e.,
rapid-acting) insulin and explore whether these
preferences could be quantified in terms of
health state utilities. Utility estimation is one
way to examine and quantify patient prefer-
ences for attributes of the pharmaceutical
treatment process [19]. Results yield utility
scores that represent the strength of preference
for various health states on a scale anchored to
0 (dead) and 1 (full health) [20]. This study was
designed to provide utilities that could be used
to represent patient preference in cost-effec-
tiveness (cost-utility) models comparing insulin
formulations.

METHODS

Overview of Study Design

This study was designed to estimate utilities
associated with standard and concentrated
mealtime insulin treatment for T1D and T2D in
Italy. Vignette-based utility methodology was
selected because generic preference-based mea-
sures are not designed to be sensitive to the
impact of treatment process or treatment con-
venience on health state preference. In contrast,
vignette-based methods are well-suited for iso-
lating the utility impact of specific treatment-
related attributes and are commonly used in
studies of treatment process utilities [1]. Several
previously published studies used this approach
to estimate the utility impact of diabetes treat-
ment attributes [21–24]. The utilities derived in

these previous studies have been used in a range
of published cost-utility analyses (CUAs) of
treatments for diabetes [25–30].

Two health state descriptions (often called
vignettes or health states) were drafted and
refined based on literature review, discussions
with clinicians, and a pilot study. The descrip-
tions of diabetes and treatment were identical
in the two health states, except for the con-
centration of rapid-acting mealtime insulin.
One health state described standard rapid-act-
ing insulin based on the 100 units/mL formu-
lation of insulin lispro [18], and the other
described concentrated rapid-acting insulin
based on the 200 units/mL formulation of
insulin lispro [18]. Utilities for these two health
states were elicited in a time trade-off (TTO) task
with a 20-year time horizon. Because the health
states differed only in insulin concentration,
any difference in preference or the resulting
utilities can be attributed to insulin
concentration.

The TTO interviews were conducted with
patients with T1D and T2D in April 2018 in two
locations in Italy (Milan and Rome). Partici-
pants were required to provide written
informed consent before completing study
procedures, and all procedures and materials
were approved by an independent institutional
review board (Ethical & Independent Review
Services; Study Number 18006). Thus, the study
conformed with the Helsinki Declaration of
1964, as revised in 2013, concerning human
and animal rights, and Springer’s policy con-
cerning informed consent has been followed.

Health State Development

A literature search was conducted to support
health state content and guide subsequent dis-
cussions with clinicians. The literature search
focused on standard (100 units/mL) and con-
centrated (200 units/mL) insulin lispro product
information [18], glide force (i.e., the amount of
effort required to press the pen’s injection but-
ton) [31], and patient perceptions of standard
and concentrated insulin [32–35].

Interviews were conducted with two Italian
physicians, including one diabetes specialist
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and one internal medicine physician. Both
physicians had extensive experience treating
patients with T1D and T2D, as well as experi-
ence prescribing standard and concentrated
rapid-acting insulin. They provided insight into
their patients’ perceptions of the standard and
concentrated formulations of rapid-acting
insulin. Draft health states were revised based
on suggestions from these physicians to ensure
that health states clearly and accurately repre-
sented typical patient experiences.

A series of documents was developed for use
in the valuation study. First, participants were
shown a page of ‘‘introductory material’’ pre-
senting the concept of an injection pen used to
inject insulin shortly before each meal [see full
text in Electronic Supplementary Material
(ESM) Appendix A]. This page also introduced
the concept of concentration as the amount of a
substance in a given amount of liquid and
explained that the two health states differed in
insulin concentration. The participants were
then shown a table that compared standard and
concentrated insulin in terms of three key dif-
ferences: (1) ‘‘amount of liquid each time you
inject’’; (2) ‘‘effort to inject’’; and (3) ‘‘total
amount of insulin in each injection pen’’ (see
ESM Appendix B). The first and third of these
differences are objective characteristics of the
injection pens, as indicated in the Summary of
Product Characteristics [18]. The second differ-
ence, ‘‘effort to inject’’ (i.e., glide force), has
been examined in a previously published study,
which found that the concentrated insulin pen
required less effort (i.e., lower glide force) than
the standard insulin pen [31].

After reviewing the introductory material
and the table comparing the two types of insu-
lin, participants were given the two health state
vignettes, presented on individual cards (ESM
Appendix C). The two vignettes began with the
same description of diabetes and symptoms but
differed in the description of rapid-acting
mealtime insulin that followed. One of the
vignettes described standard rapid-acting insu-
lin, while the other described concentrated
rapid-acting insulin. The statements distin-
guishing between standard and concentrated
insulin corresponded to the three differentiat-
ing characteristics that participants had

previously seen in the comparison table (ESM
Appendix B).

In addition to the introductory material, the
table comparing standard versus concentrated
insulin, and two health state cards, participants
were shown a video illustrating the key differ-
ences between the two concentrations. There
was no sound accompanying the animation.
The images in the video were unbranded
depictions of the injection pens.

Participants

All participants were required to be (1) at least
18 years of age; (2) diagnosed with diabetes by a
recognized medical professional; (3) able to
provide proof of treatment for or diagnosis of
T1D or T2D; and (4) residing in Italy for the
main valuation study or the UK for the pilot
study. Participants were not eligible if they had
a cognitive impairment, hearing difficulty, or
severe pathology that could interfere with their
ability to complete the interview. Participants
who were currently receiving medication treat-
ment for T1D or T2D were required to bring
proof of medication, such as medication pack-
aging, to the interview. Participants with T2D
who were not receiving medication treatment
were required to provide a knowledgeable
description of diabetes diagnosis, symptoms,
and treatment that clearly indicated they were
honestly reporting their diagnosis. During
patient recruitment, efforts were made to ensure
that the ratio of T1D to T2D would be roughly
similar to the ratio worldwide and in Italy (i.e.,
approximately 90% T2D) [36, 37].

All participant recruitment and screening
procedures were conducted in compliance with
Italian privacy law [Legislative Decree no 196 of
30 June 2003 (Codice in materia di protezione
dei dati personali, the ‘‘Privacy Code’’)]. Patients
were primarily recruited through a third-party
database consisting of patients who had partic-
ipated in previous studies and expressed interest
in being contacted for future studies. Patients
were also recruited through a network of pro-
fessional interviewers who referred to their own
contact lists to recruit. For this study, partici-
pants were contacted via telephone or e-mail,
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depending on their preferred contact method
listed in the database.

Pilot Study

A pilot study was conducted with 31 partici-
pants (seven with T1D and 24 with T2D; 58.1%
male; mean age 51.2 years) to assess the clarity
of the health states and utility assessment
methodology. All seven participants with T1D
reported receiving insulin treatment. Partici-
pants with T2D reported currently receiving
oral medication (75.0%), insulin (4.2%), or no
prescription medication (20.8%). Interviews
were conducted in February 2018 in London to
allow the study team to draft and revise study
materials and finalize the interview procedures
in English.

Participants completed health state valua-
tion tasks and then provided feedback on
interview materials and procedures. Very few
participants reported difficulty understanding
the health states or the TTO task. There were
minimal suggestions for changes or edits. In
general, participants said the video was a help-
ful depiction of the differences between stan-
dard and concentrated insulin. Minor edits were
made to the health states and video based on
feedback from pilot study participants, includ-
ing revisions to formatting and wording to
increase clarity.

Translations

After making edits based on the pilot study, all
materials were translated into Italian for use in
the main utility valuation study. The standard-
ized interview guide, consent form, and demo-
graphic form were initially translated from
English to Italian by a native Italian speaker.
Then, trained translation project managers and
a native Italian speaker who was not involved in
the forward translation reviewed, proofread,
and edited the translated materials. All Italian
documents were reviewed by Italian members of
the study team and the data collection staff.
Additional edits were made to ensure that the
materials would be clear and comprehensible to
Italian-speaking study participants.

Translation of the health states followed the
same translation process with an additional step
of back-translation. A native English speaker
who is fluent in Italian performed the back-
translation, which was subsequently reviewed
by a native Italian speaker and trained transla-
tion project managers.

Utility Interview Procedures and Scoring

After the study materials had been translated,
health state utilities were elicited in a TTO val-
uation study. Participants were required to
provide written informed consent before com-
pleting study procedures, and all procedures
and materials were approved by an independent
institutional review board (Ethical & Indepen-
dent Review Services; Study Number 18006).
Each one-on-one interview followed a semi-
structured script to standardize assessment
procedures. The principal investigator trained
the five interviewers and observed each inter-
viewer multiple times to ensure that procedures
were followed in a consistent manner.

Participants were first introduced to the
concepts in the health states via the introduc-
tory page (ESM Appendix A) and the health
state comparison table (ESM Appendix B). They
then reviewed the health states in detail (ESM
Appendix C), followed by watching the video.
Before the utility elicitation, respondents were
asked which of the two health states was
preferable.

Participants then valued the two health
states in a TTO task with a 20-year time horizon
and 1-year (i.e., 5%) trading increments. For
each health state, participants were given a
series of choices between spending a 20-year
period in the health state being rated versus
spending varying amounts of time in full
health. Choices alternated between longer and
shorter periods of time in full health [i.e., 20
years, 0 years (dead), 19, 1, 18, 2, 17, 3…].
Utility scores (u) were calculated as u = x/y based
on the point of indifference between y years in
the health state being evaluated and x years in
full health (followed by dead), yielding a utility
score on a scale with the anchors of dead (0) and
full health (1).

Diabetes Ther (2020) 11:319–330 323



EQ-5D-3L Instrument

The EQ-5D-3L questionnaire was administered
to characterize the sample in terms of overall
health status. The EQ-5D is a generic, prefer-
ence-weighted measure of health status [38–40].
The first section of this self-administered ques-
tionnaire includes five items assessing the
dimensions of mobility, self-care, usual activi-
ties, pain/discomfort, and anxiety/depression.
Preference weightings are used to score respon-
ses on these five dimensions to obtain an ‘‘index
score.’’ The second section is a visual analog
scale on which respondents rate their current
health on a scale from 0 (worst imaginable
health state) to 100 (best imaginable health
state). The EQ-5D-3L index score was computed
using tariffs derived from an Italian sample [41].

Statistical Analysis Procedures

Statistical analyses were completed using SAS
version 9.4 (SAS Institute, Cary, NC, USA).
Descriptive statistics were calculated for con-
tinuous variables (means and standard devia-
tions) and categorical variables (frequencies and
percentages). Demographic subgroups were
compared with Chi-square analysis (for cate-
gorical variables) and independent t tests (for
continuous variables). The pairwise compar-
isons between the two health state utilities were
performed using a paired t test. The threshold
for statistical significance was set at p\0.05 for
all comparisons.

RESULTS

Sample Description

Of the 310 potential participants who were
screened, 51 did not meet inclusion criteria: 23
were unable to attend an interview session in
Rome or Milan; five were outside the required
age range; four did not have diabetes diagnosed
by a physician; two did not remember their age
at the time of diagnosis; five could not provide
proof of diagnosis or treatment; and 12 said
they did not want to sign a consent form. Of the

259 who were eligible, 236 were scheduled for
interviews, of whom 220 actually attended their
interview. Three of the 220 participants had
difficulty understanding the utility interview
procedures and health states and were therefore
unable to provide valid data. Thus, a total of
217 interviews (108 in Rome, 109 in Milan)
were successfully completed (see the demo-
graphic characteristics shown in Table 1). The
sample was 50.2% female (n = 109), with a
mean age of 56.1 years. The majority of partic-
ipants reported ethnicity as White (98.6%).
Most participants reported being employed
(41.5% full-time and 14.3% part-time). Less
than half of the sample reported having a
‘‘university degree’’ (24.0%) or higher. The most
commonly reported comorbid health

Table 1 Demographic characteristics of participants who
completed interviews (N = 217)

Characteristics Statistics

Age (mean, SD) 56.1 (11.8)

Gender (n, %)

Male 108 (49.8%)

Female 109 (50.2%)

Location (n, %)

Rome 108 (49.8%)

Milan 109 (50.2%)

Ethnic/racial background (n, %)

White 214 (98.6%)

Black 2 (0.9%)

Other 1 (0.5%)

Employment status (n, %)

Full-time work 90 (41.5%)

Part-time work 31 (14.3%)

Other 96 (44.2%)

Education level (n, %)

University degree 52 (24.0%)

No university degree 165 (76.0%)

SD Standard deviation
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conditions were hypertension (50.7%), anxiety
(24.4%), depression (9.7%), and diabetic
retinopathy (9.2%).

The sample consisted of 26 participants
(12.0%) with T1D and 191 participants (88.0%)
with T2D (Table 2). Most participants (n = 214;
98.6%) reported that they were currently
receiving medication treatment for diabetes,
consisting of oral medication (84.3%), insulin
(27.2%), non-insulin injectable medication
(4.6%), and diet and exercise (6.5%). Of the 217
participants, 214 provided proof of current
medication treatment. The other three partici-
pants provided a knowledgeable description of
their diabetes symptoms and/or diagnosis
which clearly indicated that they had been
diagnosed with diabetes.

The mean EQ-5D-3L index score calculated
using the Italian tariffs (0.91) [41] is the same as
the mean score in a previous utility study con-
ducted in a sample of patients with T2D in Italy
[22]. The score range (0.36–1.00) and standard
deviation (0.11) suggest that the sample was
diverse in terms of health status.

Preferences Between Standard
and Concentrated Insulin

In the introductory task, participants were
asked which health state they would prefer.
Almost all participants (98.2%) preferred con-
centrated insulin. Two participants (0.9%) pre-
ferred standard insulin, and two participants
(0.9%) said they had no preference. The pattern
of preferences was similar in the T1D and T2D
subgroups, with nearly all preferring concen-
trated insulin in both groups (T1D: n = 25,
96.2%; T2D: n = 188, 98.4%).

Health State Utilities

In the TTO task, 36 (16.6%) of the 217 respon-
dents rated the concentrated insulin health
state higher than the standard insulin health
state. None of the participants rated the stan-
dard insulin health state higher than the con-
centrated insulin health state. The remaining
181 (83.4%) participants had the same utility
score for both health states. In the total sample,
the mean utility scores were 0.884 for standard
insulin and 0.892 for concentrated insulin, with
a mean difference score of 0.007 (Table 3). A
paired t test revealed that the difference
between the two health state means was statis-
tically significant (p\ 0.0001). Results followed
similar patterns in the T1D and T2D subgroups
(Table 3). All participants perceived both health
states to be better than dead, and therefore,
there were no negative utility scores.

Subgroup Analysis

Utilities were calculated separately for sub-
groups of participants. There were no statisti-
cally significant differences in utility scores by
age (younger vs. older, categorized based on
median split), city of residency (Rome vs.
Milan), employment status (employed vs. not
employed), or type of diabetes (T1D vs. T2D).

Mean utility scores were significantly higher
for female participants than male participants
for both standard insulin (difference between
female and male 0.031, p = 0.025) and concen-
trated insulin (difference between female and

Table 2 Clinical characteristics of study sample
(N = 217)

Clinical characteristics Statistics

Type of diabetes (n, %)

Type 1 or juvenile diabetes 26 (12.0%)

Type 2, food diabetes, or adult diabetes 191 (88.0%)

Current treatment for diabetes (n, %)a

Oral medication 183 (84.3%)

Insulin 59 (27.2%)

Injection 42 (19.4%)

Pump 17 (7.8%)

Both injection and pump 0

Non-insulin injectable medication 10 (4.6%)

Diet and exercise 14 (6.5%)

Dietary supplement 1 (0.5%)

a Not mutually exclusive
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male 0.030, p = 0.027). However, the utility
difference between standard and concentrated
insulin was almost identical for female and
male participants, suggesting that gender did
not have an effect on preference between the
two health states. The mean utility difference
between standard and concentrated insulin was
0.007 for women and 0.008 for men.

Analyses were also run to compare prefer-
ences of insulin users (n = 59) to patients who
were not using insulin (n = 158), and no sig-
nificant differences emerged between these two
groups. When asked ‘‘Which of these health
states do you prefer?’’, 57 (96.6%) of the 59
insulin users and 156 (98.7%) of the 158
patients not using insulin said they preferred
the concentrated insulin health state. The two
groups were also similar with regard to rates of
differentiation between the concentrated and
standard insulin health states in the TTO valu-
ation task. Of the 59 insulin users, nine (15.3%)
had a higher utility for the concentrated insulin
health state, while 50 (84.7%) had the same
utility for the two health states. Of the 158
patients not using insulin, 27 (17.1%) had a
higher utility for concentrated insulin, while
131 (82.9%) had the same utility for the two
health states. t tests found no statistically

significant difference between the two groups in
the utility of the concentrated insulin health
state, the utility of the standard insulin health
state, or the difference score between the two
health states.

DISCUSSION

Findings from this Italian sample provide
insight into patient preferences associated with
rapid-acting insulin concentration. Results are
consistent with those from previous studies
showing a preference for concentrated over
standard insulin [33, 35]. The findings of the
current study add to previous research by
demonstrating the strength of this preference,
while providing utility values that can represent
patient preference in cost-effectiveness analyses
comparing insulin formulations. In the current
study, this preference was almost unanimous,
with 98.2% of patients preferring concentrated
insulin. When asked to explain their preference
for concentrated insulin, patients cited a variety
of reasons, often mentioning overall conve-
nience of the concentrated formulation (patient
quotes translated into English: ‘‘convenience
and comfort, it simplifies everything’’). Patients

Table 3 Health state utilities for the total sample and two subgroups

Health state utilities N Mean (SD) health state utilitya 95% CI Mean (SD) difference scoreb

Total samplec

Standard insulin 217 0.884 (0.101) 0.871, 0.898 0.007 (0.019)

Concentrated insulin 217 0.892 (0.099) 0.879, 0.905

Type 1 diabetes subgroup

Standard insulin 26 0.903 (0.072) 0.874, 0.932 0.008 (0.015)

Concentrated insulin 26 0.911 (0.064) 0.885, 0.937

Type 2 diabetes subgroup

Standard insulin 191 0.882 (0.104) 0.867, 0.897 0.007 (0.020)

Concentrated insulin 191 0.889 (0.103) 0.875, 0.904

CI Confidence interval, SD standard deviation
a Time trade-off utilities are on a scale anchored to 0 representing dead and 1 representing full health
b Difference between standard health state and concentrated health state is calculated as: concentrated - standard
c To five decimal places, the means are 0.88433 for the standard health state and 0.89182 for the concentrated health state,
with a difference of 0.00749, which rounds to 0.007 at three decimal places

326 Diabetes Ther (2020) 11:319–330



also frequently said they liked the concentrated
insulin option because it enabled them to carry
fewer pens when traveling (‘‘You carry around
half the amount during travels’’) and because
less space was required in their refrigerators at
home. Others mentioned the importance of
generating less waste by using fewer injection
pens with concentrated insulin (‘‘thinking
about the environment and the planet, less
waste is better for everyone’’; ‘‘I think it’s more
ecological’’).

The current study builds on previous find-
ings by showing that the preference for con-
centrated over standard insulin can be
quantified in health state utilities. There was a
mean utility difference of 0.007 between the
two types of insulin, with concentrated insulin
having the higher mean score. These findings
add to the growing body of literature on utilities
representing treatment process attributes [1, 2].
Treatment process utilities are increasingly
being published and used to represent treat-
ment preference in economic modeling.

The utility difference between standard and
concentrated insulin may be incorporated into
cost-utility models to inform resource allocation
decision-making about these insulin formula-
tions. However, in some countries, such as Italy, it
may not be necessary to consider cost–benefit
trade-offs when making these decisions because
standard and concentrated formulations are the
same price per unit of insulin [17, 42]. The con-
centrated formulation should be used to maxi-
mize preference, which could have a positive
impact on treatment adherence and possibly
treatment outcomes with no added cost.

When considering whether to use the cur-
rent results in a cost-utility model, researchers
should consider the magnitude of the utility
difference between health states. For a prefer-
ence between health states to result in different
utility scores, the preference must be strong
enough to cause a respondent to trade different
amounts of time from a hypothetical life span.
Despite the consistent preference for concen-
trated insulin in this study, the majority of
patients (83.4%) did not trade different
amounts of time when valuing the two health
states. This resulted in a relatively small utility
difference between the health states. It is not

known whether this utility difference can be
considered clinically meaningful. Therefore, the
difference score of 0.007 should be used in
CUAs with appropriate caution. One approach
would be to conduct a base case analysis with-
out this utility adjustment, followed by a sen-
sitivity analysis adjusting for the preference of
concentrated over standard insulin. Reviewers
could then consider results both with and
without the small difference in utility.

Other limitations should also be considered.
As with all vignette-based utility assessments, the
resulting utility scores represent the specific
health states, which are based on descriptions of a
disease and its treatment rather than actual
patient experience. The extent to which the cur-
rent results might differ from utilities derived
from patients who have actually used both insu-
lin concentrations is not known. There are other
limitations associated with characteristics of the
sample. Patients were recruited and interviewed
in two cities in Italy, and generalizability of these
preferences to other countries is unknown. Fur-
thermore, the subgroup of patients with T1D was
small. Therefore, results for this subgroup should
be interpreted with caution.

Another limitation is that the health states
described only rapid-acting mealtime insulin, and
the resulting preferences for concentrated insulin
are not necessarily applicable to other treatments.
For example, the utility difference between stan-
dard and concentrated formulations may not be
the same for a basal insulin administered only
once per day. Future research may examine
whether preferences between the different for-
mulations can be generalized to treatments other
than rapid-acting mealtime insulin.

CONCLUSIONS

This study adds to literature suggesting that
concentration of rapid-acting insulin should be
considered because it could have an impact on
patient preference. Patients consistently pre-
ferred concentrated over standard insulin, and
for some patients this difference had an impact
on utility valuations. This preference could be
clinically meaningful because treatments that
are preferred by patients may be associated with
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better treatment adherence, which can influ-
ence health outcomes.
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