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ABSTRACT

Introduction: Patients receiving treatment for
type 2 diabetes (T2D) may experience an emo-
tional impact associated with treatment-related
changes. A patient-reported outcome (PRO)
measure assessing both positive and negative
emotional impact of medication treatment for
T2D is needed to better understand the patient
experience of treatment. The purpose of this
qualitative study was to explore the emotional
impact of treatment for T2D and support the
development of a questionnaire to assess the
emotional impact of treatment for T2D.
Methods: Exit interviews were conducted with
patients with T2D participating in the SURPASS-
2 and SURPASS-3 trials for tirzepatide. The exit
interviews included a concept elicitation sec-

tion focusing on the emotional impact of their
study treatment. Results were used to develop
two questionnaires that were evaluated in cog-
nitive interviews with patients with T2D.
Results: The concept elicitation interviews
included 28 patients (mean age 57.6 years;
64.3% female). Most patients reported positive
changes in emotions associated with tirzepa-
tide, including increased confidence (n = 23;
82.1%), hope (n = 23; 82.1%), self-esteem
(n = 23; 82.1%), relief (n = 22; 78.6%), opti-
mism (n = 21; 75.0%), sense of control (n = 21;
75.0%), happiness (n = 15; 53.6%), and moti-
vation (n = 15; 53.6%), as well as reduced
worry/anxiety (n = 19; 67.9%). Negative emo-
tional impact was less commonly reported but
included frustration (n = 2; 7.1%), worry/anxi-
ety (n = 1; 3.6%), fear (n = 1; 3.6%), and feeling
depressed (n = 1; 3.6%). Two new PROs, the
Emotional Impact of Diabetes Treatment Ques-
tionnaires (EIDTQ, status and comparison ver-
sions), were developed based on these finding.
The status version assesses the emotional
impact of current treatment, while the com-
parison version allows for comparison of the
current treatment to a previous treatment. The
questionnaires were refined on the basis of
cognitive interviews with 20 additional patients
(mean age 58.3 years; 60.0% female), and results
suggest that the final instruments were clear,
comprehensible, and relevant to patients.
Conclusion: The EIDTQ-Status and Compar-
ison measures can be used as a supplement to
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clinical outcomes, such as hemoglobin A1c
(HbA1c) and body weight, to provide a broader
picture of the patient’s emotional experience
with medication treatment for T2D.

PLAIN LANGUAGE SUMMARY

Medical treatment can have broad effects
beyond symptom improvement, including an
emotional impact. Emotional impact is subjec-
tive and therefore can only be assessed from the
patient perspective. However, there is no pre-
viously published patient-reported outcome
measure assessing both positive and negative
emotional impact of medication treatment for
type 2 diabetes. Thus, the purpose of this study
was to conduct qualitative research to support
the development of two new patient-reported
outcome measures designed to assess the emo-
tional impact of type 2 diabetes. Overall, the
results add to previous research indicating that
treatment for type 2 diabetes can have an
emotional impact. The newly developed Emo-
tional Impact of Diabetes Treatment Question-
naires were designed to assess this emotional
impact, and current qualitative results support
the content validity of these instruments in
patients with type 2 diabetes. These instruments
can be used as a supplement to clinical out-
comes, such as HbA1c and body weight, to
provide a broader picture of the patient’s expe-
rience with medication treatment for type 2
diabetes.

Keywords: Type 2 diabetes; Patient-reported
outcome; PRO; Concept elicitation; Qualitative
research

Key Summary Points

Why carry out this study?

Patients receiving treatment for type 2
diabetes (T2D) may experience an
emotional impact associated with
treatment-related changes. However,
there is no previously published patient-
reported outcome (PRO) measure
assessing both positive and negative
emotional impact of medication
treatment for T2D.

The purpose of this study was to conduct
qualitative research to support the
development of two new PRO measures
designed to assess the emotional impact of
T2D.

What was learned from the study?

After participating in the SURPASS-2 and
SURPASS-3 trials, patients reported
positive changes in emotions associated
with their medication for T2D, including
increased confidence, hope, self-esteem,
relief, optimism, sense of control,
happiness, and motivation, as well as
reduced worry/anxiety. Negative
emotional impact was less commonly
reported but included frustration, worry/
anxiety, fear, and feeling depressed.

The Emotional Impact of Diabetes
Treatment Questionnaires (EIDTQ, status
and comparison versions) may be useful
for evaluating the emotional impact of
treatment for T2D.

INTRODUCTION

Medical treatment can have broad effects
beyond symptom improvement, including
effects on multiple aspects of quality of life
[1–3]. In some cases, treatment can have an
emotional impact as improvement in
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symptoms and other aspects of disease can lead
to improvement in mood disturbance [4],
emotional role limitation [5–7], anxiety [8, 9],
and depression [9, 10]. Because the emotional
impact of disease and treatment is subjective, it
must be measured using patient-reported out-
comes (PROs) [11–13].

Many generic PRO instruments include
items assessing emotional status. For example,
the Short Form Health Survey-36 (v2) includes
items in a role-emotional subscale related to
‘‘problems with work or other daily activities as
a result of emotional problems (such as feeling
depressed or anxious)’’ and additional items
with emotional content such as ‘‘nervous,’’
‘‘calm and peaceful,’’ ‘‘downhearted and blue,’’
and ‘‘happy’’ [14]. The EQ-5D includes a single
item on anxiety and depression [15–18]. How-
ever, it should be noted that the emotion-re-
lated items from these generic instruments
assess one’s overall emotional state, rather than
the emotional impact of treatment or any
specific medical condition. Across a range of
medical conditions, condition-specific PROs
have been designed to assess aspects of emo-
tional functioning. For example, the Functional
Assessment of Cancer Therapy scale includes a
subscale for emotional well-being [19]. Mea-
sures developed for use in chronic cardiovascu-
lar and pulmonary diseases such as the
Minnesota Living with Health Failure Ques-
tionnaire, the Cambridge Pulmonary Hyper-
tension Outcome Review, and the Asthma
Quality of Life Questionnaire also assess emo-
tional functioning [20–23]. Compared to gen-
eric instruments, these condition-specific
measures allow for a more targeted assessment
of specific types of emotional impact that may
be associated with particular medical conditions
or treatments.

Type 2 diabetes (T2D) is a chronic illness that
has been shown to have a broad impact on
multiple areas of quality of life, including
physical [24], psychological [25], and social
domains [26]. Treatment for T2D has the
potential to affect aspects of emotional func-
tioning such as depression and diabetes-related
distress [27–31]. A wide range of PRO measures
have been developed specifically for use in T2D,
including questionnaires assessing symptom

severity [32, 33], quality of life [34, 35], treat-
ment satisfaction [36–39], injection device
experience [40, 41], treatment simplicity [42],
and treatment burden [8, 38, 40]. Two measures
have been developed to assess psychosocial
adjustment to diabetes and diabetes-related
distress including the Problem Area in Diabetes
Survey [43] and the Diabetes Distress Scale
(DDS) [44], but these instruments focus on
negative emotions associated with diabetes and
do not assess the positive emotional impact of
treatment-related benefits [43, 44]. There is no
previously published diabetes-specific PRO
measure assessing both the positive and nega-
tive emotional impact of medication treatment.

The purpose of this study was to conduct
qualitative research to support the development
of two new PRO measures designed to assess the
emotional impact of T2D. To generate content
for the questionnaires, patients with T2D were
asked to describe the emotional impact of
medication treatment. Their responses were
used to inform the development of draft ques-
tionnaires. One version of this instrument was
designed to evaluate the emotional impact of
current treatment (status version), while the
other was designed to compare the emotional
impact of current treatment to that of previous
treatment (comparison version). These draft
questionnaires were then examined in a cogni-
tive interview study with a different group of
individuals with T2D.

METHODS

Overview of Study Steps

The Emotional Impact of Diabetes Treatment
Questionnaire—Status (EIDTQ-Status) and
Emotional Impact of Diabetes Treatment Ques-
tionnaire—Comparison (EIDTQ-Comparison)
were developed through a series of steps sum-
marized in Fig. 1. The first step focused on
identifying concepts related to the emotional
impact of treatment for T2D via literature
review and interviews with relevant experts.
The concepts identified in this step were used to
inform the development of the concept
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elicitation interview guide and the initial drafts
of the questionnaires.

Concept elicitation (step 2) was conducted
during exit interviews with patients with T2D
recently treated with tirzepatide in the SUR-
PASS-2 or SURPASS-3 open-label phase III clini-
cal trials [45, 46]. A description of these exit
interviews has been published, but the

published article does not report results on
emotional impact, which is relevant to the
current PRO measure development [47]. The
concept elicitation results were used in step 3 to
inform development of the two draft PRO
instruments.

In step 4, the draft instruments were evalu-
ated in cognitive interviews conducted with

Fig. 1 Summary of instrument development of the EIDTQ-Status and the EIDTQ-Comparison. EIDTQ Emotional
Impact of Diabetes Treatment Questionnaire, PRO patient-reported outcome
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patients receiving treatment for T2D. The cog-
nitive interview participants were asked to
complete the draft questionnaires and provide
feedback on clarity, comprehensibility, com-
prehensiveness, redundancy, and relevance.
The draft questionnaires were updated twice
during the cognitive interview study based on
patient feedback.

A translatability assessment was conducted
(step 5) to ensure the resulting questionnaires
would be suitable for translation. The two draft
measures resulting from work in steps 1–5 were
titled the Emotional Impact of Diabetes Treat-
ment Questionnaire—Status (EIDTQ-Status)
and the Emotional Impact of Diabetes Treat-
ment Questionnaire—Comparison (EIDTQ-
Comparison).

All study methods, materials, and clinical
sites were approved by an independent review
board (Ethical and Independent Review Services
[E&I] study numbers 20122-01 and 21060-01).
All participants provided informed consent
prior to engaging in study procedures. All par-
ticipants received remuneration for their time.

Participants

Concept Elicitation (Step 2)
Concept elicitation was conducted during clin-
ical trial exit interviews, and detailed informa-
tion on recruitment and inclusion criteria has
previously been published [45–47]. All partici-
pants were required to have been treated for
T2D with tirzepatide in either the SURPASS-2 or
SURPASS-3 clinical trials. These patients were
recruited from six clinical sites in the USA
(California, Florida, North Carolina, Oklahoma,
and Texas, which had two sites). All patients
who received treatment with tirzepatide during
the two trials were invited to participate at each
site, including those who discontinued treat-
ment prior to completing the full treatment
period. Tirzepatide-treated patients were con-
sidered to be appropriate for this qualitative
interview because the hemoglobin A1c (HbA1c)
and weight changes generally associated with
this treatment were theorized to have an emo-
tional impact.

Cognitive Interviews (Step 4)
All cognitive interview participants were
required to be (1) diagnosed with T2D at least
6 months prior to the interview; (2) at least
18 years of age; (3) currently receiving treat-
ment with medication for T2D; (4) residing in
the USA; (5) able to speak, read, and understand
English; (6) able and willing to give informed
consent; (7) able to complete the protocol
requirements; (8) willing to be audio-recorded;
and (9) able to provide a mailing address to
receive study materials for use during the
interview. Potential participants were excluded
if they (1) had a cognitive impairment, hearing
difficulty, visual impairment, acute psy-
chopathology, or insufficient knowledge of the
English language that could interfere with their
ability to provide consent and complete the
interview; (2) were diagnosed with type 1 dia-
betes, latent autoimmune diabetes, or gesta-
tional diabetes; or (3) were employed by a
pharmaceutical company or had a direct role in
treating patients with diabetes.

The participants in step 4 were recruited
from four of the clinical research sites used in
the concept elicitation phase (Florida, North
Carolina, Oklahoma, and Texas). A subset
(n = 7) of the cognitive interview participants in
step 4 previously received treatment with tirze-
patide in the SURPASS clinical trials. The other
participants (n = 13) were recruited from the
same clinical sites, but they had not partici-
pated in the SURPASS clinical trials and did not
have previous experience with tirzepatide.
Efforts were made to obtain a clinically broad
sample, including patients currently treated
with only oral medication, insulin, and non-
insulin injectable medications. In addition, the
subset of seven patients with tirzepatide expe-
rience (in the SURPASS-2 or SURPASS-3 clinical
trials) was recruited because the substantial
HbA1c and weight changes generally associated
with this treatment were theorized to have an
emotional impact. None of the cognitive inter-
view participants in step 4 participated in
step 2.
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Data Collection

Concept Elicitation (Step 2)
Concept elicitation interviews were conducted
between September and November 2020 by
telephone according to a semi-structured inter-
view guide designed to elicit discussion of
patients’ experience with treatment and treat-
ment-related changes during a trial of tirzepa-
tide [47]. In addition to general questions about
changes experienced during treatment (‘‘Did
you notice any changes due to the treatment?’’
‘‘How did these changes impact your quality of
life?’’), concept elicitation participants were also
asked specifically about the emotional impact of
treatment (‘‘Has treatment with the study
medication affected you emotionally?’’ ‘‘Did
you experience any positive or negative emo-
tional changes related to treatment with the
study medication?’’). After discussing the emo-
tions reported spontaneously, interviewers pro-
bed for the following emotions if they were not
already spontaneously reported: worry, anxiety,
fear, frustration, optimism, relief, comfort,
confidence, self-esteem, hope, and sense of
control.

Cognitive Interviews (Step 4)
Cognitive interviews were conducted between
May 2021 and September 2021 by telephone
according to a semi-structured interview guide
to assess the relevance, clarity, interpretation,
ease of completion, and comprehensiveness of
the draft questionnaires. Cognitive interview
participants completed the EIDTQ-Status and
EIDTQ-Comparison and were interviewed about
their understanding of the instructions (‘‘Are
these instructions clear? If not, please explain
what you would change and why’’), items (‘‘Did
you have any difficulty understanding or
responding to this item? If yes, what is confus-
ing, and how would you suggest rewording the
item?’’), and response options (‘‘Were the
response options clear? Were these response
options easy to use? If not, which ones were
difficult? What did the response options mean
to you?’’).

Each cognitive interview participant was also
asked to describe their interpretation of the

instructions (‘‘In your own words, what are
these instructions telling you to do?’’) and their
interpretation of each item (‘‘What does this
itemmean to you? What does ‘hopeful’ mean to
you? How is ‘feeling good about myself’ differ-
ent from ‘self-confident’?’’). In addition, they
were asked how they selected each response
(‘‘What answer did you choose and why? What
were you thinking about when answering this
question?’’).

Measures

All participants for both concept elicitation and
cognitive interviews completed a background
questionnaire including items on age, gender,
race/ethnicity, marital status, education level,
employment, and general health. Clinical site
personnel completed a clinical information
form for each participant to document duration
of T2D, current medications for T2D, most
recent HbA1c value, and the patient’s height
and weight for body mass index calculation. For
concept elicitation participants, the clinical
form also documented which SURPASS clinical
trial the participant took part in (SURPASS-2 or
SURPASS-3) and the duration of tirzepatide
treatment. For cognitive interview participants,
the clinical form documented whether the
participant was previously treated with
tirzepatide.

Analysis Procedures

All concept elicitation and cognitive interviews
were recorded and professionally transcribed.
The transcripts were analyzed using a content
analysis approach in ATLAS.ti (version 8 for
concept elicitation; version 9 for cognitive
interviews) [48]. The interview guides and
interviewer notes were used to develop coding
dictionaries of themes, concepts, and terms. To
standardize the coding process, the dictionaries
included a definition for each code and
instructions for applying codes. The dictionaries
were revised during coding to capture emerging
concepts.

Transcripts from concept elicitation inter-
views were coded by selecting words and
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phrases based on the coding dictionary and
grouping these data into key concepts. The
Food and Drug Administration has requested
evidence of ‘‘saturation’’ in qualitative research
that is carried out in the development of PRO
instruments [11, 49]. Saturation is the point at
which no substantially new information/con-
cepts continue to emerge beyond what has been
previously mentioned [11, 50, 51]. Saturation of
concepts from concept elicitation interviews
was demonstrated by organizing coded data in a
saturation grid, with concepts listed along the y-
axis and participants listed along the x-axis.
This grid documents the number of individuals
who received each code.

The analysis of data from the cognitive
interviews includes assessment of the percent-
age of participants who understood each item,
the percentage of participants who had diffi-
culty understanding the instructions, the com-
prehensiveness of the instrument, and the
appropriateness of the response scales and recall
periods. The results are organized in an analysis
grid.

Coders received training in qualitative anal-
ysis theory and practice, as well as study-specific
training on each coding dictionary prior to
coding transcripts. Concept elicitation tran-
scripts were coded by three staff members, and
cognitive interview transcripts were coded by
two staff members. To establish consistency, the
coders independently coded the first interview
transcript in each phase, and a post-coding
reconciliation occurred. All codes were com-
pared, discussed, and reconciled wherever dif-
ferences emerged. After reaching agreement,
each coder coded a selection of the remaining
transcripts. A quality review of all coding and
analysis was performed by the same senior staff
member for both the concept elicitation and
cognitive interviews.

RESULTS

Step 1: Literature Review and Expert
Interviews

The literature review performed to identify
diabetes-specific PRO instruments that include

items assessing emotional impact identified
several relevant measures including the Dia-
betes Symptom Checklist—Revised [33], DDS
[44], Treatment Related Impact Measure—Dia-
betes [40, 52], Diabetes Medication Satisfaction
Questionnaire [38], Diabetes Therapy Related
Quality of Life [53], Current Health Satisfaction
Questionnaire [54], and Impact of Weight on
Self-Perception [55, 56]. The instruments iden-
tified in this review tended to include a few
items assessing emotions but did not focus on
the emotional impact of diabetes treatment or
evaluate the full range of emotions that may be
impacted by treatment. Therefore, it was deter-
mined that a new measure could be useful for
providing a detailed assessment of the emo-
tional impact of treatment for T2D.

Two clinicians (MD and MD/PhD) and two
diabetes clinical trial outcomes experts (PhD
and PharmD, MS, MBA) provided input regard-
ing potential emotional impact of treatment for
T2D, including worry about hypoglycemia,
worry about eating and diet, feeling in control
of diabetes, fear, frustration, optimism, self-es-
teem, confidence, hope, improved outlook on
life, embarrassment, willingness to do activities,
and feeling energetic. Concepts identified by
these experts were considered during develop-
ment of the concept elicitation guide and the
questionnaires.

Steps 2 and 3: Concept Elicitation
and Drafting Two Questionnaires

Concept elicitation on the emotional impact of
diabetes treatment was conducted with 28
patients with T2D recently treated with tirze-
patide in an open-label clinical trial (sample
characteristics in Table 1). As reported previ-
ously [47], all concept elicitation participants
completed the full treatment period of 40 weeks
(SURPASS-2) or 52 weeks (SURPASS-3), except
for one participant who discontinued treatment
early (after 105 days in the SURPASS-2 trial).
The interviews were conducted an average of
65.6 days after participants completed the
4-week follow-up safety period.

Participants reported a wide range of emo-
tions associated with treatment during the
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Table 1 Summary of participant characteristics

Characteristic Concept elicitation interviews
(N = 28)

Cognitive interviews
(N = 20)

Age, mean years (SD) 57.6 (10.0) 58.3 (9.5)

Gender, n (%)

Male 10 (35.7%) 8 (40.0%)

Female 18 (64.3%) 12 (60.0%)

Ethnicity, n (%)

Hispanic or Latino 9 (32.1%) 7 (35.0%)

Not Hispanic or Latino 19 (67.9%) 13 (65.0%)

Race, n (%)

Black or African American 7 (25.0%) 2 (10.0%)

Native Hawaiian or other Pacific Islander 1 (3.6%) –

White 16 (57.1%) 17 (85.0%)

Multiplea 1 (3.6%) –

Other 3 (10.7%) 1 (5.0%)

Employment status, n (%)

Full-time work 11 (39.3%) 8 (40.0%)

Part-time work 5 (17.9%) 1 (5.0%)

Otherb 12 (42.9%) 11 (55.0%)

Education level, n (%)

University degree 6 (21.4%) 6 (30.0%)

No university degree 22 (78.6%) 14 (70.0%)

Marital status, n (%)

Single 5 (17.9%) 3 (15.0%)

Married/cohabitating/living with partner 16 (57.1%) 12 (60.0%)

Otherc 7 (25.0%) 5 (25.0%)

Duration of diabetes, mean years (SD) 10.3 (5.0) 11.8 (6.4)

Most recent HbA1c (%), mean (SD)d 6.6 (1.1) 7.2 (1.2)

BMI, mean kg/m2 (SD) 33.0 (6.9) 33.3 (8.7)

Current treatment, n (%)e

Oral only 23 (82.1%) 11 (55.0%)

Injectable GLP-1 RA – 1 (5.0%)

Oral and insulin – 3 (15.0%)

Oral and injectable GLP-1 RA 1 (3.6%) 5 (25.0%)
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concept elicitation interviews. See Table 2 for
frequencies of participants who mentioned
impact on each type of emotion and an exam-
ple quotation for each concept. Statements
regarding emotional impact were coded to
reflect the participant’s opinion about the
change as positive (e.g., ‘‘Your improvements in
your health also affects your attitude about how
you approach things…You felt better. You had
more confidence in yourself’’ [003-004]) or
negative (e.g., ‘‘You’re kind of frustrated about it
because it is causing the mood swings and
short-triggered sometimes’’ [004-003]). These
categories were not mutually exclusive, and it
was possible for a patient to have reported both
positive and negative statements regarding the
changes they experienced.

All concept elicitation interview participants
reported positive emotional changes associated
with treatment. Frequently reported areas of
positive impact included increases in confi-
dence (82.1%), hope (82.1%), self-esteem
(82.1%), relief (78.6%), optimism (75.0%), sense
of control (75.0%), happiness (53.6%), and
motivation (53.6%). Respondents also reported

decreases in worry/anxiety (67.9%), frustration
(46.4%), fear (32.1%), and depression (10.7%).
Positive emotional impacts were primarily
associated with improved glycemic control,
weight loss, and increased energy.

Four participants (14.3%) also reported neg-
ative emotional impact of their study medica-
tion. Negative changes in emotions included
feeling frustration (7.1%), worry/anxiety
(3.6%), fear (3.6%), depressed (3.6%), and less
relieved (3.6%). Negative emotional impact was
typically associated with treatment-related
adverse events. For example, one participant
(3.6%) reported feeling less ‘‘relieved’’ when
vomiting began. Another participant was frus-
trated about experiencing diarrhea during
treatment.

No new concepts related to emotional
impact of treatment for T2D emerged in the
final six concept elicitation interviews. There-
fore, it was determined that concept saturation
had been reached, and no additional concept
elicitation interviews were needed. The con-
cepts identified in the interviews with patients
and clinical experts were used to draft two

Table 1 continued

Characteristic Concept elicitation interviews
(N = 28)

Cognitive interviews
(N = 20)

Oral and injectable medication (unknown) 3 (10.7%) –

Previous treatment with tirzepatide, n (%)

Previous experience with tirzepatide in trialf 28 (100.0%) 7 (35.0%)

No previous tirzepatide experience – 13 (65.0%)

BMI body mass index, GLP-1 glucagon-like peptide 1, RA receptor agonist, SD standard deviation
aMultiple includes one concept elicitation interview participant reporting race as ‘‘American Indian or Alaska Native’’ and
‘‘White’’
bOther employment status includes the following for concept elicitation interviews: retired (n = 7), disabled (n = 2),
homemaker (n = 2), and unemployed (n = 1); and the following for cognitive interviews: retired (n = 5), disabled (n = 1),
homemaker (n = 1), and unemployed (n = 4)
cOther marital status includes divorced (n = 5) and widowed (n = 2) for concept elicitation interviews and divorced
(n = 4) and widowed (n = 1) for cognitive interviews
dResult of most recent HbA1c test was unknown for two cognitive interview participants
eCurrent medication was not reported for one concept elicitation interview participant
fIn the concept elicitation interviews, 27 participants were previously treated with tirzepatide in SURPASS-2, and one was
treated with tirzepatide in SURPASS-3. In the cognitive interviews, seven participants were previously treated with
tirzepatide in the SURPASS trials, but the specific trial number was not collected
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Table 2 Emotional changes frequently reported by concept elicitation interview participants when asked about treatment
for type 2 diabetes in the SURPASS trials

Positive
n (%)

Negative
n (%)

Example quotation

Confidence 23 (82.1%) – ‘‘When you have a little bit too much weight and you couldn’t wear that sexy

outfit that you wanted to wear when you went out and you end up in a moo-

moo dress and staying home. So it did affect me sometimes. You’d look in the

mirror and go, god, I hate this person over here, you know. With this

medication, it kind of like gave you a sense of confidence… you could go out

there and still have your sexy on.’’ [001-001]

Hope 23 (82.1%) – ‘‘Gave me a little hope and faith that I’m going to feel better, that it’s going to

help me get better because it’s going to help me with my A1Cs and help me

contain the issues with the weight problem and help bring it way down.

Therefore, it’s a two-prong attack on the problem and therefore it made me

happier, just like I could actually say I’m doing something that is helping me,

helping myself.’’ [003-003]

Self-esteem 23 (82.1%) – ‘‘The self-esteem is there and it’s increasing because you’re controlling this. You’re

on the right track. Again, you’re adding years to your life.’’ [004-003]

‘‘I mean just losing weight and having people tell you, ‘you look great, you’re

doing great, what are you doing?’ It makes you feel so much better, so

absolutely, my self-esteem is many, many points higher than what it was.’’ [005-

001]

Relief 22 (78.6%) 1 (3.6%) ‘‘There was really no emotional changes at all with the medication or anything

like that, it was just more overall relief mentally, like I said, it was more of like

not being stressed out about my glucose levels during the day, and I was able

maybe to try other things that I wanted to try that I couldn’t try because of

having those negative high levels come up, but nothing—I guess you could say

that it probably brought a little bit more joy knowing that I was able to do

those things.’’ [002-004]

‘‘I was relieved until I got the vomiting… Well, I felt like I was sick to my

stomach all the time, and I didn’t know why until I got the vomiting.’’ [002-

002]

Optimism 21 (75.0%) – ‘‘I was very optimistic once I started seeing the positive results going towards the

direction I wanted to go.’’ [006-002]

Sense of

control

21 (75.0%) – ‘‘Well, I think it’s because you were losing weight, your numbers are coming

down. So, you’re thinking oh I’m in control of this.’’ [005-004]
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Table 2 continued

Positive
n (%)

Negative
n (%)

Example quotation

Worry/

anxiety

19 (67.9%) 1 (3.6%) ‘‘Oh, well I will say that the only thing that I can say is it let me live my life

differently. I didn’t have to be worrying about what my sugar was doing to my

body because I know that it had the medicine and the medicine was helping

me. So I didn’t have to carry my metformin all the time and I didn’t have to

carry the, the meter all the time. I can, you know, just forget about it. You

know what I’m saying?’’ [002-001]

‘‘I was anxious a couple times because I felt like I wasn’t seeing it doing enough…
The only thing I was worried about—you say anxious, anxiety, and worried or

fear was what’s it going to do to me in the long run. What kind of effect is it

going to have on me and my pancreas, my liver, and everything in the long run?’’

[003-003]

Happy 15 (53.6%) – ‘‘Well, I was definitely happier. I felt like there was a, there was a light at the

tunnel. I mean I felt happy… It meant if I kept doing it, I’m going to reach my

goals. I’m going to get down and I’m going to, you know, accomplish

something, to feel better, get better health.’’ [004-006]

Motivation 15 (53.6%) – ‘‘I was able to go do what I needed to do. I had the desire to do stuff.’’ [003-003]

‘‘Well now I have energy, I want to do things… I got a piece of paper and I write

down everything that I want to do and I cross it out… I feel motivated.’’ [002-

001]

Frustration 13 (46.4%) 2 (7.1%) ‘‘I don’t get frustrated nearly as easily… And I have more patience. You know. I, I

don’t know. It’s like it freed up space in my brain for me to have more patience

or something. I don’t know.’’ [004-001]

‘‘Kind of frustrated about it because it [i.e., the medication] is causing the mood

swings and short-triggered sometimes. That brings you down. You don’t want

to be short-triggered and snap at the smallest things.’’ [004-003]

Fear 9 (32.1%) 1 (3.6%) ‘‘I was afraid of the future, I guess, of what that held for me physically, but I don’t

really have much fear of that now.’’ [005-001]

‘‘Before I got the vomiting, I didn’t have that kind of feeling, but after that I was

kind of nervous about injections after that.’’ [002-002]

Perception by

others

7 (25.0%) – ‘‘I actually felt good about going out without being self-conscious that people

were looking at me and judging.’’ [003-005]
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questionnaires. One draft measure focused on
the emotional impact of current diabetes treat-
ment (EIDTQ-Status), and the second was
designed to compare the emotional impact of
current treatment to previous treatment
(EIDTQ-Comparison).

Steps 4 and 5: Cognitive Interviews
and Translatability Assessment

The draft PROs were evaluated in cognitive
interviews with 20 people receiving treatment
for T2D in the USA (see demographic and clin-
ical characteristics in Table 1). These partici-
pants were receiving a range of treatments for
T2D (Table 1). Eleven were receiving oral treat-
ment only, while the other nine were treated
with a regimen that included injectable medi-
cation such as insulin or glucagon-like peptide 1
(GLP-1) receptor agonists. Each participant was
asked to complete the EIDTQ-Status and EIDTQ-
Comparison and respond to a series of ques-
tions about the instruments. Cognitive inter-
views were conducted in three phases (n = 8,
n = 7, and n = 5), and the instruments were
updated after each phase.

Participants who had not received tirzepa-
tide (n = 13) were instructed to complete the
EIDTQ-Status based on perceptions of their
current treatment and use the EIDTQ-Compar-
ison to compare their current treatment

regimen with their previous treatment regimen.
The subset of participants previously treated
with tirzepatide (n = 7) was asked to complete
the questionnaires as if they were currently
receiving treatment with tirzepatide in the
clinical trial. Therefore, these seven participants
used the EIDTQ-Status to rate the emotional
impact of tirzepatide during the trial, and they
used the EIDTQ-Comparison to compare tirze-
patide to their pre-trial treatment regimen.

Cognitive interview participants consistently
understood the item stems and emotional con-
cepts in both versions of the EIDTQ. Table 3
presents example quotes illustrating partici-
pants’ interpretations of each concept. Partici-
pants frequently interpreted the positive
emotional concepts (such as hopeful, happy,
self-confident) in relation to improvements in
glycemic control, diet, or weight as a result of
treatment. Interpretations of negative emo-
tional concepts (fearful, frustrated, worried)
were often related to lack of treatment efficacy,
progression of diabetes, access to treatment, and
treatment side effects.

Participants understood the response
options of the EIDTQ-Status (never, rarely,
sometimes, often, and almost always) and the
EIDTQ-Comparison (much more, more, the
same, less, and much less), and they were able
to answer the items using these response

Table 2 continued

Positive
n (%)

Negative
n (%)

Example quotation

Depressed 3 (10.7%) 1 (3.6%) ‘‘Just in a positive way. The emotions of course were—it took me out of some of

my depression, just seeing the, you know, back to feeling good, starting to feel

healthy, and then just actually seeing it physically like in a mirror, I mean for

me it was all about—I mean it was just a good emotional feeling, just happy.’’

[006-002]

‘‘The depression, at first, I’ll say because I was sick and like golly, I just don’t want

to do this if it’s going to make me like this.’’ [003-003]

The areas of emotional impact included in this table were discussed by participants in response to exit interview questions
such as ‘‘Did you notice any change due to the treatment?’’ ‘‘How did these changes impact your quality of life?’’ ‘‘Has
treatment with the study medication affected you emotionally? If yes, how?’’ and ‘‘Did you experience any positive or
negative emotional changes related to treatment with the study medication?’’
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Table 3 Example quotations of cognitive interview participants’ interpretations of the EIDTQ item stems

Item stem Example quotation of participant interpretation of the item stema

Hopeful ‘‘Hopeful is a positive attitude, I guess forward-facing, and it’s hard to describe hopeful without using

the word ‘hope,’ but you sort of hope things will be better, you know, or are better… I would hope

that it would improve, that my general overall health would get better.’’ [102-201]

‘‘I was hopeful that it would control my diabetes better and give me a better life, better health.’’ [102-

105]

Optimistic ‘‘Optimistic is when you’re positive, when you be positive, you’re optimistic, like you’re looking

forward to things.’’ [103-106]

‘‘Your overall I guess outlook on the world and how you’re feeling, and it being having some control

over your diabetes.’’ [102-103]

Happy ‘‘Was I happy, did I find joy in what I was doing, what I was going through. Happy encompasses a lot

to me, it’s not just happy, joy, however you want to put it. There’s peace tied to happiness, there is

a sense of comfort tied to happiness.’’ [101-105]

Relieved ‘‘Relieved means that I wasn’t as worried about the effects of diabetes on my body and my longevity,

life longevity.’’ [102-103]

Self-confident ‘‘Self-confident I guess in this particular context sort of refers to my confidence in myself to do the

right thing as far as regards my diabetes, and I used to be a lot more confident about it. I used to be

really good at maintaining my weight and not eating the wrong stuff, etcetera, and now I am a lot

less, well, somewhat less confident that I can do that.’’ [102-201]

Good about myself ‘‘When I answered this question, I felt like less worried about my medical condition, so for the most

part that I have more control over my diet, therefore like my blood sugar levels, my fasting glucose

and all of that stuff, more of like proud that I was able to control my blood sugar levels. Yeah, it

was the medication, but I kind of felt good that I made that decision, that I feel like I made that

decision.’’ [101-207]

Motivated ‘‘Yes, and that made me feel like looking forward to it that next day, because that makes you think,

okay, I’m down so many numbers, and it keeps you like wishing and wanting to see those numbers

keep going down, so that keeps you motivated, definitely, yes.’’ [103-104]

Energetic ‘‘Energetic is just having energy to get through the day and knowing that the medications that I’m

on, and with the disease that I have can zap the energy at times, under certain situations. So that’s

how I saw energetic.’’ [104-203]

In control of my

diabetes

‘‘An overall keeping my numbers down… my A1 and my daily whatever, now that I’m off of it,

today is like 213 instead of, you know.’’ [102-105]

In control of my

eating

‘‘Eating correctly and not splurging.’’ [102-105]

In control of my

weight

‘‘Compared to before my medication, are you in more control of your weight, and the answer is yes,

sure. I wasn’t before, I didn’t really control my weight at all, I never really had to. My weight

primarily stayed the same no matter what I ate and how much I ate, and now that I took a lot of

weight I off, I try to do the same thing, keep it where it is.’’ [101-201]
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options. No participants expressed difficulty
with the 1-week recall period.

Although the item stems listing the emo-
tional concepts and the response options pre-
sented no apparent difficulty, there were some
challenges with the instructions during the first
two phases of cognitive interviews. In the first
phase of interviews, some participants had dif-
ficulty understanding that their responses
should be specifically related to their diabetes
treatment. To address this difficulty, text was
bolded to draw participants’ attention to the
part of the instructions telling them to think
about emotions related to their diabetes treat-
ment (‘‘Think about how your current diabetes
medication has affected you emotionally’’).
Some difficulty with this issue persisted in the
second phase of cognitive interviews, so the
item stem was revised to stress the relationship
between emotions and diabetes treatment
(‘‘Because of your [medication], how often have
you felt…’’). These revisions were successful,
and all cognitive interview participants com-
pleting the final version of the questionnaires

considered the impact of their diabetes treat-
ment on their emotions when responding.

When completing the EIDTQ-Status, some of
the cognitive interview participants previously
treated with tirzepatide in a clinical trial
thought about the emotional impact of losing
access to the medication at the end of a trial,
rather than the emotional impact experienced
during treatment. Therefore, optional instruc-
tions were developed that could be used in
clinical trials to direct participants to think
about emotions related to the medication rather
than feelings about losing access to the medi-
cation after the study. These optional instruc-
tions were shown to participants in the final
phase of cognitive interviews, and all under-
stood the alternate language without difficulty.

With the EIDTQ-Comparison, some partici-
pants in the first two cognitive interview phases
had difficulty understanding the comparative
nature of the questionnaire. The final version of
the questionnaire was revised to include the
names of the participants’ medications in the
instructions. All cognitive interview

Table 3 continued

Item stem Example quotation of participant interpretation of the item stema

Fearful ‘‘I take it as maybe being afraid that you can’t control your diabetes and maybe, you know, being

afraid of getting sick or more sick or your disease, you know, getting worse and worse and you

can’t control yourself.’’ [104-201]

‘‘Fearful is the fear of adverse reactions, of not doing it the right way, of life itself to me.’’ [102-204]

Frustrated ‘‘I think frustrated for me is when you’re doing all that you can do and it’s still not working, there’s a

level of frustration. It’s like, okay, I’m doing what the doctors are asking me to do. I’m doing what,

you know, I’m told to do, but yet nothing is happening, and so there’s a level of frustration there

that kind of drives you crazy.’’ [104-203]

Worried ‘‘A feeling of maybe a little anxiety that you get over having diabetes and taking medication… there

are times that I get worried that, you know, what if I can’t afford my medication or what if, you

know, I can’t control my diabetes.’’ [104-201]

‘‘Worried means that you just think that the pill is not going to work, that you’re not going to get

better, like I’d worry if something wasn’t going to happen to me like in a good way, like get relief

for my diabetes, that’s what I think.’’ [103-106]

EIDTQ Emotional Impact of Diabetes Treatment Questionnaire
aThe item interpretations were provided in response to questions from interviewers such as ‘‘What does this item mean to
you?’’, ‘‘What is this item asking?’’, ‘‘What does ‘hopeful’ mean?’’, ‘‘What does ‘optimistic’ mean?’’, ‘‘What does ‘in control of
my diabetes’ mean?’’, etc.
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participants who completed this final version of
the questionnaire understood the instructions
as intended and compared the impact of their
current and previous medications on their
emotions.

After the cognitive interviews were com-
pleted, a translatability assessment was con-
ducted to ensure the EIDTQ-Status and EIDTQ-
Comparison are suitable for translation. One
change was made to the EIDTQ instruments
based on the translatability assessment. The
instructions for both questionnaires originally
included the phrase ‘‘when completing the
questions below…’’, but the questionnaires
contain one item stem and a list of emotional
concepts rather than a series of complete ques-
tions. Although this inconsistency did not
cause confusion in the cognitive interviews, it
may complicate future translations. Therefore,
the term ‘‘questions’’ was replaced with ‘‘items’’
in the instructions.

Versions of the EIDTQ-Status and EIDTQ-
Comparison Emerging from this Study

The resulting status and comparison versions of
the EIDTQ each contain 14 items assessing the
impact of treatment for T2D on emotions (see
questionnaire content in Supplementary mate-
rial 1 and 2). The EIDTQ-Status asks respon-
dents to rate the frequency of experiencing
emotions related to T2D treatment on a five-
point scale ranging from ‘‘never’’ to ‘‘almost
always.’’ The EIDTQ-Comparison asks respon-
dents to compare the intensity of the emotions
experienced during current treatment to emo-
tions experienced during previous treatment on
a five-point scale ranging from ‘‘much more’’ to
‘‘much less.’’

The questionnaire instructions can be cus-
tomized for the design and purpose of the study
or situation in which the questionnaire is being
used. For example, if the EIDTQ-Status is being
used in a clinical trial, the instructions can be
customized to direct respondents to think about
how their diabetes study medication has affec-
ted them emotionally, and a statement can be
included to think about emotions related to the
diabetes study medication rather than feelings

about losing access to the study medication
after the trial (Supplementary material 1). The
EIDTQ-Comparison can also be customized to
include the names of the specific medications
that participants should consider when
responding. The customizable aspects of the
instructions are presented in brackets (Supple-
mentary material 2).

DISCUSSION

In exit interviews with patients treated for T2D,
concept elicitation interview participants
reported a wide range of emotional impact
associated with treatment. All patients reported
at least one emotional benefit of their medica-
tion for T2D, including increased confidence,
hope, self-esteem, relief, optimism, sense of
control, happiness, and motivation, as well as
reduced worry/anxiety. Negative emotional
impact was less commonly reported, but inclu-
ded frustration, worry/anxiety, fear, and feeling
depressed. Positive emotions tend to be associ-
ated with reductions in HbA1c and weight that
were perceived to be a result of medication
treatment, while negative emotions were most
frequently linked to medication side effects or
perceptions of efficacy that did not meet
expectations. These results add to previous
research suggesting that people with T2D may
experience an emotional impact associated with
treatment-related changes [27–31].

These concept elicitation results were used to
inform the development of two draft question-
naires to assess the emotional impact of current
diabetes treatment (EIDTQ-Status) and com-
parison with previous treatment (EIDTQ-Com-
parison). In the current qualitative study, the
draft questionnaires were assessed in cognitive
interviews with 20 patients with T2D in the
USA. Nine of the 15 cognitive interview partic-
ipants who completed the first two versions of
the EIDTQ-Status initially had difficulty under-
standing that their responses should be specifi-
cally related to their diabetes treatment. With
the first two versions of the EIDTQ-Comparison,
eight of 15 participants had difficulty compar-
ing two diabetes treatments. To address these
difficulties, the draft questionnaires were
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updated twice during the cognitive interview
study to clarify the instructions, and all partic-
ipants in the final set of cognitive interviews
understood the items and instructions as
intended, and they were able to complete both
EIDTQ instruments without difficulty.

Although this qualitative research supports
the content validity of the EIDTQ instruments,
the study should be considered only the first
step in the development and validation of these
new questionnaires. Future research with larger
samples is needed for quantitative analysis
focusing on item performance, item reduction,
identification of possible subscales, and devel-
opment of scoring approaches. Then, psycho-
metric analyses can examine reliability, validity,
and sensitivity to treatment-related change. For
example, the instruments could be included in
a clinical trial to examine the extent to which
improvement in body weight and glycemic
control may be associated with emotional
benefits.

Limitations associated with the study sample
should also be acknowledged. Like most quali-
tative PRO research [57], this study was con-
ducted with a relatively small sample that
cannot be considered representative of the
demographic and clinical characteristics in the
broader population of people with T2D. For
example, while the concept elicitation sample
reported a wide range of emotional impact
associated with treatment, this sample con-
sisted entirely of patients treated with tirzepa-
tide in two clinical trials. Generalizability to
patients outside the clinical trial setting is
unknown. In addition, tirzepatide has been
shown to be associated with substantial weight
reduction [45, 46, 58]. This impact on weight
appeared to be an important factor contributing
to the emotional reactions reported by patients
in the concept elicitation interviews (Table 2). It
is possible that patients receiving a different
treatment could have fewer or different emo-
tional benefits. Therefore, generalizability to
patients receiving other types of treatments,
such as oral medication or insulin, is unknown.
Future research with larger and clinically
diverse samples is needed to examine the vary-
ing emotional impact of various types of
treatment.

Limitations associated with generalizability
of the concept elicitation results are mitigated
by the more clinically diverse sample in the
cognitive interview phase of this study. Partici-
pants in the cognitive interviews were receiving
a broad range of treatment, including oral
medication, GLP-1 receptor agonists, and insu-
lin. These patients reported that the items were
relevant to their experience and comprehen-
sive, regardless of the type of treatment they
were receiving. Still, future research with larger
samples is necessary to demonstrate the per-
formance of the EIDTQ measures across a wider
range of patients with T2D.

CONCLUSION

Overall, this study adds to previous research
indicating that treatment for T2D can have an
emotional impact. The EIDTQ instruments were
designed to assess this emotional impact, and
current qualitative results support the content
validity of these instruments in patients with
T2D. After the instruments are refined based on
quantitative research with larger samples and
validated via psychometric analyses, they may
be useful tools in clinical and observational
research. These instruments can be used as a
supplement to clinical outcomes, such as
HbA1c and body weight, to provide a broader
picture of the patient’s experience with medi-
cation treatment for T2D.
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