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Abstract

Purpose Previous research suggests that treatment process can have an influence on patient preference and health state utili-
ties. This study examined preferences and estimated utilities for treatment processes of two daily oral treatment regimens
and two weekly injectable regimens for treatment of type 2 diabetes (T2D).

Methods Participants with T2D in the UK reported preferences and valued four health state vignettes in time trade-off
utility interviews. The vignettes had identical descriptions of T2D but differed in treatment process: (1) daily simple oral
treatment (tablets without administration requirements), (2) daily oral semaglutide (with administration requirements per
product label), (3) weekly dulaglutide injection, (4) weekly semaglutide injection.

Results Interviews were completed by 201 participants (52.7% male; mean age =58.7). Preferences between treatment
processes varied widely. Mean utilities were 0.890 for simple oral, 0.880 for oral semaglutide, 0.878 for dulaglutide injec-
tion, and 0.859 for semaglutide injection (with higher scores indicating greater preference). All pairwise comparisons found
statistically significant differences between utilities (p <0.01), except the comparison between oral semaglutide and the
dulaglutide injection (p=0.49).

Conclusions Results suggest that routes of administration cannot be compared using only the simplest descriptions (e.g.,
oral versus injectable). Dose frequency and specific details of the treatment process administration had an impact on patient
preference and health state utilities. The utilities estimated in this study may be useful in cost-utility models comparing these
treatments for T2D. Results also suggest that it may be helpful to consider patient preferences for treatment process when
selecting medications for patients in clinical settings.

Keywords (4-6): Health state utility - Treatment process utility - Utility - Route of administration - Type 2 diabetes -
Glucagon-like peptide-1 receptor agonist - GLP-1 RA

Introduction

A growing body of literature suggests the process of
receiving treatment can have an impact on quality of life
and health state utilities, which are values representing
the strength of preference for various health states [1-4].
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These “treatment process utilities” can be used as inputs
in cost-utility analyses (CUAs), which are conducted to
inform decisions regarding healthcare resource allocation
[5]. The impact on utility has been estimated for a wide
range of treatment process attributes, including route of
administration (ROA), dose frequency, dose flexibility, and
injection device characteristics [1, 6]. Small differences
in utility associated with treatment process can influence
the outcomes of a CUA and subsequent decision-making
based on the model results. Treatment process utilities
can also provide insight into patient preference, which
has been highlighted as a “major factor driving the choice
of medication” for patients with type 2 diabetes (T2D) in
a recently published consensus report by the American
Diabetes Association and the European Association for the
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Study of Diabetes [7]. This consensus report emphasizes
that patient preference is influenced by treatment attributes
beyond efficacy and safety, including ROA.

ROA is often a primary focus of research on treatment
process utilities. A range of published studies have estimated
utility differences between oral and injectable treatment, and
the oral ROA tends to be preferred as indicated by higher
utility scores [8—10]. Because studies estimating process
utility usually use vignette-based methods [1], the utility
differences between oral and injectable ROA are mostly
based on valuations of health state descriptions that vary
with regard to ROA.

Several vignette-based studies have been conducted
to estimate utilities associated with treatment process of
glucagon-like peptide-1 (GLP-1) receptor agonists for T2D
[6, 9, 11, 12]. Until recently, all medications in this class
were injectable, and therefore, utility studies have focused
on aspects of the injection process, such as injection fre-
quency, injection preparation requirements, and the injection
devices [6, 9, 11, 12]. These studies have usually included a
comparator health state describing oral treatment, which has
consistently been preferred over the regimens including both
oral and injectable treatment [6, 9, 11]. However, the health
state vignettes describing oral treatment regimens have not
included specific details. For example, a typical description
of oral treatment in these studies is “You take an oral medi-
cation (tablet) every day” [6, 9, 11].

The first oral formulation of a GLP-1 receptor agonist,
semaglutide, has recently been approved in several coun-
tries [13—15]. Unlike some oral T2D medications such as
metformin with relatively simple treatment administration
instructions [16], oral semaglutide requires the patient to
take specific steps for the product to be effective. For exam-
ple, the package insert instructs patients to take the medi-
cation on an empty stomach and avoid eating, drinking, or
taking other oral medications for 30 min after taking the
medication [14, 15]. Because previously published utilities
for the oral ROA were derived from vignettes without these
requirements [6, 9, 11], these published utilities may not be
applicable to oral semaglutide.

The purpose of this study was to examine patient prefer-
ences and estimate health state utilities associated with the
treatment process of GLP-1 receptor agonists for treatment
of T2D, including oral semaglutide and two weekly inject-
able treatments, dulaglutide [17] and semaglutide [18]. As a
comparator, respondents also valued a “simple oral” health
state that has been used in previous studies. In contrast to
previous studies in which injectable GLP-1 receptor ago-
nists have been presented in combination with oral treatment
[6, 9, 11], this is the first study to elicit preferences and
utilities for the oral and injectable treatment processes as
monotherapy. With this approach, this study was designed
to provide insight into utility differences between oral and
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injectable ROA, while highlighting the impact of treatment
administration details on patient preference.

Methods
Overview of study design

This study was designed to elicit preferences and estimate
health state utilities associated with the treatment process
of GLP-1 receptor agonists for treatment of T2D. Several
health technology assessment (HTA) guidelines recom-
mend that utilities are derived from generic preference-based
measures when possible [19-22]. However, because generic
instruments such as the EQ-5D are designed to assess overall
health status, they are unlikely to be sensitive to differences
in treatment process attributes such as mode of administra-
tion. In contrast, vignette-based methods are well-suited for
isolating the utility impact of treatment process attributes
such as mode of administration. Therefore, like most stud-
ies designed to estimate treatment process utilities [1], the
current study used the vignette approach.

Four health state vignettes (also called scenarios or
health states) were developed based on previous literature
and package inserts for the relevant medications (see Online
Appendix A for complete text of these health states). The
health states each began with the same description of T2D,
followed by a description of the treatment process, which
varied across the four health states. Because all aspects of
the four health states were identical except for treatment pro-
cess, any difference in preference or utility can be attributed
entirely to the treatment process. Two oral and two inject-
able health states were included so that preferences could
be examined not only between oral and injectable ROA, but
also between different oral processes and between different
injectable processes.

The health states were used in a utility valuation study
with a sample of participants with T2D in two UK loca-
tions (Edinburgh, London) in December 2019 and January
2020. Preferences between the four treatment processes were
assessed by asking participants to rank the health states from
most preferable to least preferable. Then, utilities were elic-
ited in a time trade-off task (TTO). Written informed consent
was obtained from each participant, and the study protocol
was approved by an independent institutional review board
(Ethical & Independent Review Services; Study 19,038-01).

Health state vignettes

The four health states began with the same description of
T2D, which was derived from previous studies using similar
methods [6, 9, 11, 23]. This series of bullet points referred
to blood sugar levels, typical symptoms, and body weight.
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The description of T2D was intended to be general so that
it could apply to many patients with T2D and plausibly be
paired with any of the treatment process descriptions that
followed in each of the four health states. The purpose of
this T2D description was to provide brief context for the
description of treatment process that followed. Most impor-
tantly, this description of diabetes remained constant so that
it did not have an impact on preference between the four
health states.

After the description of T2D, each health state continued
by describing the treatment administration process, which
varied across the four health states. Health state A described
a simple daily oral medication administration without other
specific requirements (““You take oral medication [pills or
tablets] every day”). This description has been used in previ-
ously published studies [6, 9, 11, 23].

Health state B described administration of oral medi-
cation with requirements from the US package insert for
oral semaglutide [15]. These bullet point statements were
adopted directly from the language in this package insert,
and exact language from the label was used as much as pos-
sible. Requirements included taking the tablet “on an empty
stomach when you first wake up,” “with a sip of plain water,”
and “wait at least 30 minutes after taking this tablet before
eating, drinking, or taking other oral medications.” The US
label was used because it was available at the time this study
was conducted. The European Union (EU) label [14] was
released after data collection was complete. The medication
administration requirements in the US and EU labels are
almost identical, with only one minor difference relevant to
this health state. Both the US and EU versions direct patients
to take the medication on an empty stomach and wait 30 min
before eating or drinking, but they differ in their wording.
The US version says the medication should be taken “when
you first wake up.” The EU version says medication may be
taken “at any time of day” but then instructs users to “wait
at least 30 minutes before having your first meal or drink of
the day or taking other oral medicines.” Despite this differ-
ence in wording, the meaning of these instructions appears
to be the same.

Health states C and D described injectable treatment
administration processes for two commonly used GLP-1
receptor agonists, dulaglutide (C) and semaglutide (D).
While both medications are in the same class and admin-
istered weekly, they differ with regard to the injection
device and steps for preparing the device. The health states
described the weekly dose frequency, injection pen, steps
for preparing the pen, and injection procedures. Dulaglutide
was selected as a comparator because it is one of the most
commonly used GLP-1 receptor agonists across multiple
countries [24] and because its treatment process attributes
have been preferred over procedures for administering other
GLP-1 receptor agonists in previous studies [6, 11, 25].

Dulaglutide is administered with a single-dose, single-use
auto-injector pen that does not require handling the needle
[26]. Injectable semaglutide was selected as the other com-
parator because it has a different treatment process involv-
ing a multi-use, pre-filled injection pen that requires needle
attachment/disposal and dose dialing with each use [27].

Health states C and D were based on the EU Instructions
for Use (IFU) provided as a package insert with dulaglutide
[17] and injectable semaglutide [18], and exact language
from the IFUs was used as much as possible. Both health
states were included in a previously published utility elicita-
tion study [11], but one revision was made for the current
study. In the previous study, both health states described
the weekly injection as an addition to daily oral medication.
For the current study, the weekly injection was presented as
monotherapy.

Participants

Participants were recruited through newspaper advertise-
ments, online advertisements, and distribution of fliers.
Potential participants responded via email or voicemail to
provide their contact information. They were screened using
a standardized screening script to confirm eligibility. All
participants were required to be between 30 and 75 years
old, reside in the UK, and have been diagnosed with T2D.
Participants who received medication for diabetes were
required to provide proof of treatment (e.g., a prescription
for medication used to treat T2D). Participants who had been
treated with either dulaglutide or semaglutide were not eli-
gible. Although this sample cannot be considered nationally
representative, recruitment targets were set based on the UK
census [28] and the UK T2D population [29] to ensure that
no demographic groups were over-represented with regard
to age, gender, ethnic/racial background, and unemployment
status.

The recruitment advertisements described the study as
a “type 2 diabetes survey study” with an “interview about
hypothetical health choices.” No further details about the
study content were provided in the advertisement or the
standardized screening script. For example, patients were
not told in advance that they would be asked to consider
oral and injectable treatment processes. Therefore, there was
no apparent selection bias that would have contributed to
preferences for oral or injectable treatments.

Pilot study

A pilot study was conducted with 41 participants in London
with T2D (53.7% male; mean age =55.2 years) to assess the
clarity and comprehensibility of the interview procedures
and health states. Participants completed the TTO valuation
and then provided feedback. Health states were revised based

@ Springer



2036

Quality of Life Research (2021) 30:2033-2043

on participant feedback and interviewer observations to
ensure that health states were clear and easy to understand.
The final versions of the health states and methods were used
with the last 30 pilot study participants. These participants
consistently reported that the health states and procedures
were clear and comprehensible. These participants were not
included in the main valuation analysis sample.

Utility interview procedures and scoring

A utility elicitation study was conducted to value the
four health states finalized in the pilot study. Six trained
interviewers followed a semi-structured interview guide
to conduct one-on-one interviews in private rooms. Each
interviewer was observed by the study principal investi-
gator multiple times to ensure consistency in interview
procedures.

Participants were introduced to the health states, which
were each presented on individual cards. After each partici-
pant reported that they understood the health states and had
no further questions about health state content, they were
asked to rank the health states from most preferable to least
preferable. Respondents were also asked to explain reasons
for their preferences between the health states.

After completing the ranking, participants valued the
health states in a TTO task with a 20-year time horizon. For
each health state, participants were offered a choice between
spending a 20-year period in the health state versus spend-
ing varying amounts of time in full health. Choices were
presented in one-year (i.e., 5%) increments, alternating
between longer periods of time and shorter periods of time
(i.e., 20 years, 0 years [dead], 19 years, 1 year, 18 years,
2 years, 17 years, 3 years...). Utility («) was assigned based
on the point of indifference between years in the health state
being valued (y) and years in full health (x) (followed by
dead). Utility with the anchors of dead (0) and full health
(1) was then calculated as u=x/y.

When a respondent perceived a health state to be
worse than dead, the interviewer adjusted the TTO task
as described in previous literature [30]. Participants were
offered a choice between dead (choice 1) and a 20-year life
span (choice 2) beginning with varying amounts of time
in the health state being rated, followed by full health for
the remainder of the 20 years. The resulting negative utility
scores were calculated with a bounded scoring approach that
has been used to avoid highly skewed distributions for nega-
tive utility scores (u=-x/y, where x is time in full health, and
y is the total life span of choice 2).

EQ-5D-5L

The EQ-5D-5L was administered to characterize the
sample. The EQ-5D-5L is a self-administered, generic,
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preference-weighted measure designed to assess health sta-
tus [31]. The instrument includes five dimensions assessing
mobility, self-care, usual activities, pain/discomfort, and
anxiety/depression. For each dimension, the respondent
selects one of five response options, and these responses
were used to obtain an index score using a published map-
ping algorithm [32].

Statistical analysis procedures

Statistical analyses were completed with SAS (version 9.4).
Continuous variables (including utilities and utility differ-
ence scores) were summarized as means and standard devia-
tions, and categorical variables were presented as frequen-
cies and percentages. Paired t-tests were conducted to test
whether there were statistically significant pairwise differ-
ences between heath state utilities (e.g., the utility of health
state A vs. the utility of health state B). Paired t-tests were
conducted to test for subgroup differences in utility scores.
For these analyses, participants were categorized based on
age, gender, employment status, education level, geographic
location, and current treatment.

Results
Sample characteristics

A total of 227 potential participants were scheduled for
interviews, and 207 attended their interviews. Two of the
207 participants had difficulty understanding the utility
interview procedures and were therefore unable to provide
valid data. Two individuals declined to sign the consent form
and did not complete any study procedures. An additional
two individuals were found to be ineligible during review
of inclusion criteria at the beginning of the interview (one
had previously used dulaglutide or semaglutide; the other
had not received a diagnosis of T2D). Therefore, the analy-
sis includes data from 201 interviews (88 Edinburgh, 113
London).

The sample was 52.7% male, with a mean age of
58.7 years. The majority of participants reported ethnicity
as White (80.1%). More than half of the participants were
employed (33.8% full-time and 22.9% part-time), while
less than half (42.8%) reported having a university degree.
There was no significant difference between the London and
Edinburgh samples in age, gender, employment status, or
marital status. Compared with the London sample, the Edin-
burgh sample had a greater percentage of White participants
(92.0% vs.70.8%) and fewer participants with a university
degree (31.8% vs. 51.3%). Demographic information is pre-
sented in Table 1.
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Ta.bI.e 1 DemOgrépf}iC and Characteristics Total Sample Edinburgh London P-value®
clinical characteristics (N=201) (N=201) (N=88) (N=113)
Age (Mean, SD) 58.7 (8.3) 58.8 (8.6) 58.7 (8.1) 0.8907
Male (n, %) 106 (52.7%) 47 (53.4%) 59 (52.2%) 0.8661
Ethnicity (n, %)
White 161 (80.1%) 81 (92.0%) 80 (70.8%) 0.0041
African, Caribbean, or Black 10 (5.0%) 3 (3.4%) 7 (6.2%)
Asian 17 (8.5%) 3(3.4%) 14 (12.4%)
Mixed ethnicity® 9 (4.5%) 1(1.1%) 8 (7.1%)
Other® 4(2.0%) 0(0.0%) 4 (3.5%)
Marital Status (n, %)
Single 103 (51.2%) 39 (44.3%) 64 (56.6%) 0.0830
Married/Cohabitating/Living with partner 98 (48.8%) 49 (55.7%) 49 (43.4%)
Employment Status (n, %)
Full-time work 68 (33.8%) 25 (28.4%) 43 (38.1%) 0.0760
Part-time work 46 (22.9%) 17 (19.3%) 29 (25.7%)
Other¢ 87 (43.3%) 46 (52.3%) 41 (36.3%)
Education Level (n, %)
University degree 86 (42.8%) 28 (31.8%) 58 (51.3%) 0.0055
No University degree 115 (57.2%) 60 (68.2%) 55 (48.7%)
Diabetes Medication (n, %)
No medication treatment 33 (16.4%) 22 (25.0%) 11 (9.7%) 0.0026
Oral medication 139 (69.2%) 58 (65.9%) 81 (71.7%)
Insulin 6 (3.0%) 4 (4.5%) 2 (1.8%)
Oral and non-insulin injectable 52.5%) 2 (2.3%) 32.7%)
Oral and insulin 18 (9.0%) 2(2.3%) 16 (14.2%)

P values are based on comparisons between London and Edinburgh subgroups, using t-tests for continuous
variables and Chi-square analyses for categorical variables

"Mixed ethnicity includes: Asian and European (n=1), Asian and Scottish Muslim (n=1), Black and Brit-
ish (n=1), English/Singaporean (n=1), Iranian (n=1), Irish and Mauritian (n= 1), Mixed Caribbean/Irish/
English (n=1), prefer not to say (n=1), and Welsh and South African (n=1)

“Free-text responses provided by participants include: Maltese (n=1), Latin-American (n=1), oriental/
Indonesia (n=1), and prefer not to say (n=1)

4Other work includes: Retired (n=61), disabled (n=15), homemaker/housewife (n=4), unemployed
(n=4), student (n=1), charity worker (n=1), and doing voluntary work (n=1)

Participants reported being diagnosed with T2D an aver-
age of 8.3 years (SD=7.0) prior to their interview. Most par-
ticipants were currently receiving medication to treat their
diabetes (83.6%) (Table 1). The most commonly reported
health conditions included: hypertension (28.9%), anxiety
(23.4%), depression (20.4%), and arthritis (19.4%). The
mean EQ-5D-5L index score was 0.81 (SD =0.23), which
is similar to scores for patients with T2D without serious
diabetes-related complications in previous studies [33].

Health state rankings and preferences

Participants ranked the four health states in order of prefer-
ence from 1 (most preferable health state) to 4 (least prefer-
able health state) (Table 2). The simple oral health state (A)
was ranked as most preferable by a majority of participants

(n=139; 69.2%), while 60 participants (29.9%) said one of
the injection health states (C or D) was most preferable. The
semaglutide injection health state (D) was most commonly
ranked as least preferable (n=144; 71.6%).

Ranking for each individual health state relative to each
other health state is presented in Table 3. For example,
almost all the participants (97.0%) preferred the simple oral
health state (A) over the oral semaglutide health state (B),
and 88.6% preferred the dulaglutide health state (C) over
the injectable semaglutide health state (D). Preferences
between the oral semaglutide (B) and injectable dulaglu-
tide (C) health states varied. While 53.2% of the sample
preferred the daily oral semaglutide health state, 46.8% pre-
ferred weekly injectable dulaglutide. Participants provided
reasons for their preferences, and a selection of these qualita-
tive responses is provided in Table 4.
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Table 2 Health state rankings® Health states varying by

1=Most preferred 2 3

4 =Least preferred

(N=201) treatment process (n, %)
A. Simple Oral 139 (69.2%) 30 (14.9%) 30 (14.9%) 2 (1.0%)
B. Semaglutide Oral 2 (1.0%) 102 (50.7%) 53 (26.4%) 44 (21.9%)
C. Dulaglutide Injection 49 (24.4%) 41 (20.4%) 100 (49.8%) 11 (5.5%)
D. Semaglutide Injection 11 (5.5%) 28 (13.9%) 18 (9.0%) 144 (71.6%)

“Rankings had a possible range from 1 to 4, with lower numbers indicating more preferred health states

Table 3 Preferences between pairs of health states (N=201)

Pairs of health states differing in treatment ~ Respondents preferring

process each health state
N (%)
(A) Prefer Simple Oral 195 (97.0%)

(B) Prefer Oral Semaglutide 6 (3.0%)

(A) Prefer Simple Oral
(C) Prefer Dulaglutide Injection

144 (71.6%)
57 (28.4%)

(A) Prefer Simple Oral
(D) Prefer Semaglutide Injection

168 (83.6%)
33 (16.4%)

(B) Prefer Oral Semaglutide 107 (53.2%)

(C) Prefer Dulaglutide Injection 94 (46.8%)
(B) Prefer Oral Semaglutide 150 (74.6%)
(D) Prefer Semaglutide Injection 51 (25.4%)
(C) Prefer Dulaglutide Injection 178 (88.6%)
(D) Prefer Semaglutide Injection 23 (11.4%)

Health state utilities

The simple oral health state had the highest mean utility
score (0.890), followed by semaglutide oral (0.880), dula-
glutide injection (0.878), and semaglutide injection (0.859)
(Fig. 1). Pairwise comparisons between health state utili-
ties were performed with t-tests (Table 5). There was no
significant difference between utilities of the oral semaglu-
tide health state (B) and the dulaglutide health state (C). All
other pairwise comparisons found statistically significant
differences between utilities (p < 0.001).

Utilities were compared between subgroups. For health
states A, B, and C, there were no statistically significant
between-group differences with regard to age (median split:
younger [n=108] vs. older [n=93]), gender, employment
status (retired [n=61] vs. employed full-time or part-time
[n=114]), geographic location (Edinburgh [n =88] vs. Lon-
don [n=113]), education level (university degree [n=_86] vs.
no university degree [n=115]), or current treatment (three
groups: only oral medication [n=139]; injectable medica-
tion with or without oral medication [n=29]; no medication
[n=33]). The fourth health state (D representing injectable
semaglutide) had the lowest mean utility across all subgroups,
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and there was no significant difference by geographic loca-
tion, education level, treatment group, or employment status.
However, for health state D, younger participants had a sig-
nificantly greater mean utility than older participants (0.883
vs. 0.831; p<0.05), and men had a significantly greater mean
utility than women (0.882 vs. 0.833; p<0.05).

Only one participant had negative utility scores, indicat-
ing that she perceived health states B, C, and D to be worse
than dead. All other participants had positive utilities for all
four health states.

Discussion

In previous studies examining patient preference between
oral and injectable ROAs, results have tended to favor oral
over injectable treatment [34—41]. These preferences have
frequently led to greater health state utilities for oral treat-
ment than for injectable treatment [8, 10, 42, 43]. However,
current results suggest that preference for oral over inject-
able treatment may not be as consistent or straightforward
as previously reported. When considering detailed descrip-
tions of treatment administration, almost half (46.8%) of
the participants preferred the dulaglutide injection over the
oral semaglutide regimen, and the utility difference between
these two health states was not statistically significant. This
suggests that studies assessing preference and utilities asso-
ciated with treatment process should consider not only ROA,
but also details such as dose frequency and complexity of
treatment administration.

Patients’ explanations of their preferences between oral
and injectable ROAs illustrate the substantial variation in
patient perceptions and priorities (Table 4). Some patients
reported that they would always prefer oral over injectable
treatment. Patients who preferred one or both injectable
options over oral semaglutide mentioned inconveniences
of the oral semaglutide administration requirements, the
convenience of a weekly injection rather than daily oral
treatment, and/or the simplicity of the dulaglutide injec-
tion device. These qualitative responses show that spe-
cific characteristics of the treatment process can have an
impact on preference for ROA. It may be useful to consider
patient preference for treatment process characteristics
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Table 4 Quotations from participants explaining their preferences between the four health states

Preferences

Selected quotations

Participants who preferred oral over injectable route of administration

Participants who preferred one of the weekly injectable health states
over the daily oral semaglutide health state because of dose fre-
quency

Participants who preferred one of the weekly injectable health states
over the daily oral semaglutide health state because of the simplicity
of the injection device

Participants who preferred one of the weekly injectable health states
over the daily oral semaglutide health state due to requirements of
the oral semaglutide administration procedure

“I could never inject myself. I would have to get a GP to do it for me.
No way I’d inject myself.”

“I would rather have the simpleness of taking tablets.”

“I would rather take a tablet than inject. I'm fed up with injecting.”
“Easier to do...less stigma compared to injections.”

“I don’t really like injections. I’m scared of needles.”

“Comfortable, easy, straight forward, and you only have to do it once a
week.” (referring to dulaglutide injection)

“Taking an injection once a week reduces the stress of taking medicine
once a day. I sometimes miss my daily doses.”

“I’m not usually a fan of needles, but this one seems so easy, it’s only
once a week and you don’t see the needle.”

“The weekly one is more convenient.”

“The simpler, the better. Once a week is key.”

“This seems a lot easier a system to me.” (referring to dulaglutide injec-
tion over oral semaglutide and injectable semaglutide)

“[The dulaglutide injection] seems more straightforward, everything
is done for you, you don’t have to worry about having an empty
stomach.”

“[The dulaglutide injection] is the quickest and easiest if you are a busy
person. It’s all down to convenience, quickness, and easiness.”

“[The dulaglutide injection] appears to be easy and non-invasive. The
work is done for you. It seems very straightforward.”

“[The dulaglutide injection] is the easiest. Dosage is fixed, you don’t
see the needle, you only do it once a week so you don’t have to worry
about it.”

“I don’t like the idea of having to wait to eat.” (referring to oral sema-
glutide)

“It’s just going to start affecting your quality of life to have the eating
restrictions.”

“[Oral semaglutide] would be the least preferable because I’m a night-
shift worker. If I've eaten through the night and have fluids, this would
be a problem.”

“You have to wait 30 minutes to eat and you have to take it on an empty
stomach. I like to have coffee first thing when I wake up. I would mess
it up every day.”

“[Oral semaglutide] is too much faffing about.”

when selecting treatments for individual patients in clini-
cal settings.

The current study design also allows for differentiation
between two variations of oral administration and between
two types of injectable administration. Almost all respond-
ents (97.0%) preferred the simple oral health state (A) over
the oral semaglutide health state (B), and the difference in
utility between health states A and B was statistically sig-
nificant. This suggests that previously published utilities
representing simple oral treatment [6, 9, 11, 23] should
not be used to represent oral regimens that have unique
administration requirements, such as oral semaglutide.

Study results also highlight patient preference for simpler
injection devices, which has been demonstrated in previ-
ous research. The percentage of patients preferring the
dulaglutide device over the semaglutide injection device
(88.6%) was almost identical to results of a previous study
examining this preference in Italy (88.4%) [11].

These findings have implications for research on treat-
ment process utilities. Studies designed to estimate treatment
process utilities most frequently use vignette-based methods
because, unlike generic instruments, these methods can iso-
late the impact of treatment process on utility [1]. To ensure
that utilities accurately represent the impact of treatment
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Fig. 1 Health state utility
scores® (N=201)

0.890
(0.14)

0.9
0.89
0.88
0.87
0.86
0.85
0.84
0.83
0.82
0.81

0.8

Utility® (SD)

A. Simple Oral

0.880 0.878
(0.146) (0.146)
0.859
(0.163)
B. Semaglutide Oral C. Dulaglutide D. Semaglutide
Injection Injection

Health State Vignettes Varying by Treatment Process

2 TTO health state utility scores are on a scale anchored with 0 representing dead and 1 representing full health.
® 95% confidence intervals for health state utilities: A, 0.870 to 0.909; B, 0.860 to 0.900; C, 0.857 to 0.898; D, 0.836

to 0.881.

Table 5 T-tests comparing

e Pairs of health states Mean health (SD) Mean (SD) difference T value Adjusted p—Valueb
health state utilities* (N=201) state utility score (paired)

A. Simple Oral 0.890 (0.140) 0.010 (0.033) 4.2 .0002
B. Semaglutide Oral 0.880 (0.146)

A. Simple Oral 0.890 (0.140) 0.012 (0.041) 4.2 .0002
C. Dulaglutide Injection 0.878 (0.146)

A. Simple Oral 0.890 (0.140) 0.031 (0.084) 5.2 .0001
D. Semaglutide Injection ~ 0.859 (0.163)

B. Semaglutide Oral 0.880 (0.146) 0.002 (0.051) 0.7 49
C. Dulaglutide Injection 0.878 (0.146)

B. Semaglutide Oral 0.880 (0.146) 0.021 (0.082) 3.7 .0009
D. Semaglutide Injection  0.859 (0.163)

C. Dulaglutide Injection 0.878 (0.146) 0.019 (0.075) 35 0.001

D. Semaglutide Injection

0.859 (0.163)

4TTO scores are on a scale anchored with 0 representing dead and 1 representing full health

PP values for these t-tests were adjusted for multiple comparisons using the Bonferroni step-down proce-

dure [47]

process on preference and quality of life, vignettes should
include not only the ROA, but also specific characteristics
of each ROA that could be important to patients. In addi-
tion, when incorporating the resulting utilities in a CUA,
modelers should carefully consider whether the health state
vignettes accurately represent the treatments being com-
pared in the economic model. Because details of the treat-
ment process can have an impact on the resulting utility, a
utility for one treatment process may not be applicable to
another treatment with the same ROA but different treatment

@ Springer

administration requirements. To facilitate decisions regard-
ing appropriateness of utilities for subsequent models, publi-
cations of vignette-based studies should present the full lan-
guage of each vignette so that modelers and HTA reviewers
can make an informed decision about whether the utilities
are truly applicable in each specific situation.

Results of the current study may be useful in economic
models examining and comparing the value of oral treatment
without administration requirements, oral semaglutide, dula-
glutide, and injectable semaglutide for treatment of T2D.
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The utility difference scores presented in Table 5 may be
used to adjust utility values estimated for specific treatment
groups using a standardized instrument like the EQ-5D. For
example, if a model were comparing injectable semaglutide
to dulaglutide, EQ-5D values from a clinical trial may not
reflect differences in quality of life associated with ROA.
Therefore, modelers could adjust the value of the dulaglutide
health state upward by 0.019 (i.e., difference between utili-
ties of health states C and D in Table 5) using an additive
approach. The adjustment could also be performed with a
multiplicative approach by multiplying utilities in Fig. 1 by
the utilities from a generic instrument completed in a trial
[44, 45]. This type of treatment process adjustment may be
included in a base case analysis or a sensitivity analysis fol-
lowing the initial CUA to provide additional information
regarding the potential value of the treatments.

Several methodological limitations should be considered
when interpreting results from this study. First, an inher-
ent limitation of vignette-based methods is that the utility
scores are based on preference for health state descriptions
rather than real-world experience of the treatments. The
extent to which the resulting utilities may differ from prefer-
ences of patients with firsthand experience of each treatment
is unknown. It is possible that after extended exposure, a
patient could become comfortable with treatment processes
that initially seemed aversive.

Second, because these vignettes were designed to isolate
the utility impact of treatment process, it was necessary to
hold other aspects of the health states constant (e.g., treat-
ment efficacy, treatment-related adverse events). Therefore,
the results reflect preferences associated with treatment
process, but not other aspects of these treatments for T2D.
When comparing among treatments in economic modeling
or in clinical settings, treatment process must be considered
in the context of other factors such as efficacy and safety.
While the current study highlights potentially important dif-
ferences in treatment process, results do not provide insight
into the utility impact of these broader aspects of treatment.

Third, although patients can clearly express and explain
preferences among treatment process options, the magnitude
of the utility differences was small compared to utility dif-
ferences typically associated with clinical outcomes such as
treatment response, symptom reduction, and adverse events.
The statistically significant differences in Table 5 ranged
from 0.010 to 0.031. Utility differences of less than 0.05
are typical when examining differences between ROAs [6,
9-11, 42, 43, 46]. While treatment process tends to have
less impact on utilities than clinical outcomes, these small
utility differences can have an impact on the outcomes of
a CUA. Furthermore, these treatment process utilities can
help ensure that patient preferences among treatments are
considered as a factor contributing to cost-effectiveness.

A fourth limitation stems from the sample characteristics.
Some HTA agencies prefer that utilities are based on gen-
eral population values [20-22]. However, the current study
was conducted with a patient sample, rather than a general
population sample. The advantage of the patient sample is
that the study results yield not only utilities, but also patient
preferences for ROA, which could be important to consider
in clinical settings. The extent to which utilities from the
current study may differ from general population values is
not known.

Future research could build on current findings by
examining subgroup differences in preferences for treat-
ment process among people with T2D. For health states
A, B, and C, there were no subgroup differences in utility.
However, with health state D, two subgroup differences
emerged. For most participants, D was the least preferred
health state, describing a treatment process that was per-
ceived as relatively complex. On average, older partici-
pants and women in this sample were more averse to this
injectable treatment process than younger participants or
men. However, this is the first study to find these subgroup
differences, and these findings should be interpreted with
caution until they can be replicated in future research.

Overall, this study adds to research on patient prefer-
ence and health state utilities associated with treatment
process. Findings suggest that ROAs cannot be compared
using only the simplest descriptions, such as “oral vs.
injectable.” Dose frequency and the details of treatment
administration can have an impact on patient preference,
and therefore, they should be considered when examining
patient preference, estimating treatment process utilities,
using process utilities in economic modeling, and selecting
treatments for patients in clinical settings.
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