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ABSTRACT

Introduction: The aim of the project was to
describe the preferences related to the medica-
tion attributes of people with diabetes mellitus
(DM) treated in Spain.
Methods: The project was carried out in four
different phases. In phase A, a Steering Com-
mittee defined and selected a total of 18 attri-
butes for treating DM and grouped them into
four categories: health outcomes, adverse
events, treatment characteristics and cost of
treatment. In phase B, a questionnaire accord-
ing to a discrete choice experiment (DCE)
methodology was developed. In phase C, the
online DCE survey was sent to members of
associations of people with DM from the Span-
ish Diabetes Federation (FEDE). Finally, in phase

D, the results were discussed in a deliberative
process.
Results: Of the 238 participants who com-
pleted the questionnaire (May–September
2020), 231 were included (mean age, 58 years;
males, 62%). The DCE results showed that the
best-valued category was health outcomes
(39.67%), followed by adverse events (26.85%),
treatment characteristics (21.70%) and treat-
ment costs (11.77%). Ten of 18 attributes had a
significant effect on participants’ choice
(p\ 0.05) and the highest relative importance
value: blood pressure reduction (12.82%),
hypoglycaemia (12.77%), HbA1c level reduction
(8.54%), cost of the medication (8.13%), nee-
dle/tablet size (7.20%), weight change (6.72%),
risk of genitourinary infections (6.36%), gas-
trointestinal problems (5.82%), improved kid-
ney function (5.53%) and administration route
(5.41%).
Conclusions: People with DM prefer a treat-
ment that generates benefits in measurable
health effects (reducing blood pressure and
HbA1c level, while not risking hypoglycaemia)
and a convenient route of administration.
Considering the preferences of people with DM
could generate better clinical results and thera-
peutic adherence, reducing morbidity, mortal-
ity and disease burden.
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Key Summary Points

Using a discrete choice experiment, we
describe the medication attribute
preferences of people with diabetes
mellitus (DM) treated in Spain

People with DM reported that they prefer a
treatment that generates benefits in those
parameters with short-/medium-term
consequences, such as blood pressure
reduction without risk of hypoglycaemia
and reduction of HbA1c level

Further research is needed to address
whether considering patients’ preferences
has impact on the outcomes.
Additionally, patients should be
incorporated in the process of designing
diabetes protocols and guidelines

INTRODUCTION

Diabetes mellitus (DM) is a group of diseases
characterized by chronic hyperglycaemia due to
insufficient production and/or a decreased
action of insulin in its target organs, especially
muscle and liver [1], affecting approximately
436 million adults worldwide [2]. The overall
prevalence is estimated to be 8.1% in the adult
population, increasing progressively with age to
23.1% in the 70–74-year age group [2]. Accord-
ing to the Di@bet.es study, the prevalence of
this disease in adults in Spain is 13.8%, includ-
ing 40.0% of undiagnosed cases [3].

DM is one of the leading causes of morbidity
and premature mortality in the adult popula-
tion, placing a high burden on patients and
society [4, 5]. Therefore, DM is one of the most
relevant chronic diseases, with a major socioe-
conomic impact, not only due to its high
prevalence but also to the associated chronic
complications. These complications are associ-
ated with a reduction in the quality of life of
patients as they lead to depression, anxiety,

reduced autonomy and physical function of the
patient [6, 7].

In recent years, the efficacy and safety of
treatments for people with DM have improved,
but many patients do not derive maximum
benefit from their treatment regimens. A study
including a broad Spanish population (N =
373,185) and all the pharmacological classes
currently in use showed that close to half of
them were over glycaemic target, even though
82% were under pharmacological treatment,
including multiple drugs in the majority and
insulin more than 20% [8]. Treatment adher-
ence may be an important factor for suboptimal
benefit [9], as treatment adherence in these
patients is low (20–50%) [10–15], giving rise to
poor health outcomes and/or increased mor-
bidity and mortality and, consequently, an
increase in healthcare resources [10, 16–18]. A
study carried out in Spain shows that a 10-point
increase in the level of adherence would pre-
vent more than 52,000 health events, with
associated savings of € 367,323,810 for the
National Health System (NHS) [19]. To improve
adherence, both the American Diabetes Associ-
ation (ADA) and the European Association for
the Study of Diabetes (EASD) advocate a shared
decision-making strategy [20]. When choosing a
drug based on patient-centred approach, Span-
ish Diabetes Society (SED) recommend to clini-
cians, to consider other aspects than efficacy,
such as: possible side effects, potential weight
gain, associated comorbidities, risk of hypogly-
caemia, cost and complexity [21]. In this sense,
it is crucial to consider the patients’ preferences
when establishing a pharmacological strategy to
follow to ensure that it is the best suited to the
patient.

In recent years, preference assessment tech-
niques, in particular discrete choice experi-
ments (DCE), have been widely used to estimate
patients’ preferences about the health out-
comes [22, 23]. The DCE is a quantitative
method that assesses patients’ preferences
without directly asking them to indicate their
choices, by presenting them with a series of
alternative hypothetical scenarios that incor-
porate several levels of each of the selected
attributes [24, 25]. Several studies have focused
on shared decision-making and have shown
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that this approach leads to increased satisfac-
tion, better adherence and improved health
outcomes [26–28]. Knowledge of patients’ pref-
erences about treatment attributes can guide
patient-centred research and the development
of new treatments with more favourable pro-
files. Therefore, it is important to know patients’
preferences especially in chronic diseases such
as diabetes, as treatment for this disease requires
significant patient’s involvement in their care
and self-management to achieve glycaemic
control [29]. In this context, the objective of the
present project was to determine the prefer-
ences of people with DM for different attributes
of medications for treating this disease in Spain,
using a DCE.

METHODS

The project was carried out in four different
phases: (a) definition and selection of attributes;
(b) development of the questionnaire according
to DCE methodology; (c) DCE survey of people
with DM; (d) analysis and contextualization of
the results (Fig. 1).

A) Definition and Selection of Criteria

First, a literature review was conducted in the
MEDLINE database through the PubMed search
engine to identify publications on drug treat-
ment preferences in patients with DM to

identify the potential attributes to include in
the preference survey. The search strategy was
designed using a combination of the following
search terms related to the disease (‘‘diabetes
mellitus’’ and ‘‘diabetes mellitus type 2’’) and terms
related to the preference assessment methodol-
ogy (‘‘discrete choice’’ and ‘‘discrete choice experi-
ment’’) (Table 1. Supplementary Material). A
total of 61 potentially relevant publications
were identified in the initial search, 37 of which
were excluded, after a full text reading, as they
did not meet the inclusion criteria (preference
assessment method related to pharmacological
treatment for DM). Finally, 24 publications
were selected (Table 2. Supplementary Material)
for the extraction of attributes and/or levels
(Fig. 1. Supplementary Material), from which a
list of possible attributes to be included in the
preference survey was obtained.

A Steering Committee formed by a repre-
sentative of the Spanish Diabetes Federation
(FEDE) and an expert appointed by the SED
collaborated with three experts in health out-
comes research to validate and agree on the
attributes that are potentially relevant to the
assessment of possible treatment for DM,
grouping them into several decision categories.
Finally, 18 attributes were selected and grouped
into four categories: treatment characteristics,
health outcomes, adverse events and treatment
costs. The attributes and levels finally selected
are shown in Table 3. Supplementary Material.

FEDE: Spanish Diabetes Federa�on; SED: Spanish Diabetes Society

Objec�ve

Methodology

Par�cipants

PHASE A
(Defini�on of a�ributes)

PHASE B
(A�ribute weigh�ng)

PHASE C
(Survey of par�cipants)

PHASE D
(Analysis of results)

Establish important 
a�ributes

Screening, weigh�ng 
and priori�za�on of the 
a�ributes and design of 

the ques�onnaire

Complete the 
par�cipant preference 

survey

Valida�on and 
consensus of 

informa�on obtained

Consensus mee�ng

(Performance matrix)

Preferences valua�on 
method

Discrete choice experiment

Send to partners of 
associa�ons and 

federa�ons who were 
members of FEDE

Comparison of results 
with guides and clinical 

prac�ce

Expert panel [FEDE 
and SED] + Consultant

Expert panel [FEDE 
and SED] + Consultant

Pa�ents

[238 par�cipants]

Expert panel [FEDE 
and SED] + Consultant

Fig. 1 Project phases
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B) Development of the Questionnaire
According to DCE Methodology

An electronic questionnaire was developed in
Google Forms to conduct a DCE following to
international good practice recommenda-
tions [30, 31]. DCE is a robust approach to
examining patient preferences that is increas-
ingly used in healthcare research to help make
approval decisions based on patient preferences.
In this method, participants are presented with
several choice sets, each of which presents two
hypothetical scenarios from which they are
asked to choose one of them. A series of attri-
butes describe each scenario, and each attribute
has one of the levels describing the ranges in
which the attributes vary. The DCE repeatedly
presents pairs of scenarios in alternating order
to prevent participants from considering all
attributes simultaneously and making their
choice based on the trade-offs between all
attributes [22, 24]. This questionnaire consisted
of two sections:

(1) Questions related to sociodemographic and
clinical characteristics

The following variables were included: age
(years), sex, weight (kg), height (m), glycated
haemoglobin (HbA1c) level (last measurement),
year of disease diagnosis, and current treatment.
Body mass index (BMI) was calculated using the
formula BMI = weight (kg)/height (m)2.

(2) Questions related to hypothetical treatment
preferences according to DCE methodology

To establish the statistical significance of
attributes and levels relevant among the patient
preferences, the minimum number of pairs of
scenarios that needed to be included in the
questionnaire was calculated through an
orthogonal design using the ‘‘Support.Ces’’
package. A total of 36 questions were generated,
consisting of a unique combination of attri-
butes and levels, from the list previously selec-
ted in phase A, describing the characteristics of
a hypothetical drug for the treatment of DM in
Spain. For each question, participants were
asked to select which of the two hypothetical
treatments (treatment A or treatment B) pro-
posed was more appropriate according to their
preferences. An example of a question from the

DCE preference assessment is shown in Fig. 2 in
the Supplementary Material.

C) DCE Survey of People with DM
for Screening and Weighting
of the Criteria

Participants were recruited via e-mail by FEDE
for a time frame of 4 months (May–September
2020). FEDE is a representative body of people
with DM in Spain, which includes about 150
associations of people with DM distributed
throughout the country. To be eligible for the
project, participants had to meet the following
main criteria: 18 years of age or older; diagnosed
with DM; a resident of Spain; and, members of
an association of people with DM. FEDE sent, by
e-mail, the invitation to participate in the pro-
ject. This e-mail included the instructions for
the questionnaire, indicating that completion
of the questionnaire was completely voluntary.
In case of response, all data would be anon-
ymised and the participants accepted the use of
the aggregated data for subsequent scientific
diffusion. FEDE guaranteed anonymity and
voluntary participation while preserving the
confidentiality of the participants based on the
Helsinki Declaration. No third parties had
access to participants’ data. For this, the
approval of an ethics committee was not con-
sidered relevant.

Prior to initiating the main data collection,
the attributes and levels were tested in a pilot
study with FEDE associate members with a
diagnosis of DM to adapt the survey questions
and make the survey as practical and simple as
possible (these responses were not considered in
the analysis). Based on the feedback received,
minor adjustments were made to clarify the
instructions and the wording of the attributes
and levels. Subsequently, once the questions
had been adapted, FEDE sent the online ques-
tionnaire to members of associations of people
with DM. All responses were anonymous and
no identifying personal information was
collected.

78 Diabetes Ther (2022) 13:75–87



D) Statistical Analysis
and Contextualization of the Results

All data were validated and checked for consis-
tency and errors before performing statistical
analysis. Any participants who responded
incorrectly to the fixed choice question were
excluded from the analysis. In addition, missing
values were not considered in the analysis.

All statistical analyses were performed using
R software (version 3.2.3, R Foundation for
Statistical Computing, Vienna, Austria) [32].

Descriptive Analysis
To determine the sociodemographic and clini-
cal characteristics of the participants, a
descriptive analysis was carried out. For quan-
titative variables (age, weight, height, level of
HbA1c and time since diagnosis), the mean and
standard deviation (SD) and the maximum and
minimum values were calculated; for qualitative
variables (sex and current treatment), absolute
and relative frequencies were calculated as
percentages.

Discrete Choice Experiment
To analyse the survey responses and determine
the relevance of the attributes and levels
according to the participants’ stated prefer-
ences, according to Lancsar et al. [24], a multi-
nomial logit model with an error value of
p = 0.05 was fitted to assess the significance of
the contrasts. In this model, a b coefficient was
obtained for each attribute, indicating the
direction and weight of the attribute in the
global preferences of the participants. From this
b coefficient and its standard error (SE), a nor-
mal z-distribution was obtained, which allowed
us to calculate whether a certain attribute had a
statistically significant influence on the prefer-
ences of the participants. From the b coefficient,
the odds ratio (OR) was calculated, indicating
the importance of the presence of an attribute
compared to its absence, such that a value sig-
nificantly greater than 1 (p\0.05) indicated
importance to participants. Consequently, an
inverse of the OR that was significantly greater
than 1 indicated how preferable the absence of
that attribute was to the participant. With the

results of this model, we determined the
intensity of each criterion in the preferences
(VD) and the relative importance (WD) of each
of their attributes, such that a higher WD meant
a greater importance of this attribute than the
rest of the attributes in the preferences of the
participants. Considering n evaluated criteria,
VD and WD were calculated using the following
equation:

VD ¼ CoefDj j=SEDWD ¼ VD
Pn

i¼1 VDi
� 100

Coef is the b coefficient; SE is the standard error.

Contextualization of the Results
Again, the Steering Committee evaluated the
results of the questionnaire, and their statistical
analysis and compared them with previously
selected literature and international clinical
recommendations.

RESULTS

A total of 238 participants completed the
questionnaire. Seven were excluded from the
analysis [two participants because they did not
fit with the national scope of the project and
five because their answers were deemed incon-
sistent (two for giving all the same responses to
the DCE questions and three for giving all the
same responses except for one)]. Therefore, the
responses of 231 participants were considered
for the data analysis (Fig. 3. Supplementary
Material).

Sociodemographic and Clinical
Characteristics

The sociodemographic and clinical characteris-
tics of the participants analysed are described in
Table 1. The mean (SD) age was 58.06 (10.70)
years, and 61.90% of participants were male.
The mean (SD) HbA1c level of the participants
was 7.00 (0.71) %, and the mean (SD) BMI was
25.54 (3.88) kg/m2. The mean (SD) time since
diagnosis of the disease was 16.61 (11.47) years.
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Regarding treatments, 36.36% of the partic-
ipants reported being treated with oral antidia-
betic drugs (OADs) or glucagon-like peptide-1
(GLP-1) receptor agonists (as monotherapy,
double therapy or triple therapy), 23.81% with
basal insulin (basal insulin ? OADs ? GLP-1)
and 32.90% with complex insulin regimens
(basal insulin ? rapid-acting insulin, OADs ?

rapid-acting insulin). In addition, three partici-
pants reported being on diet and exercise
(Table 1).

Preference Survey: Discrete Choice
Experiment

The most important category to people with
DM was health outcomes (39.67%), followed by
adverse events (26.85%) and treatment charac-
teristics (21.70%), with treatment costs
(11.77%) being the least important category
(Fig. 2).

According to the multinomial logit model,
10 of 18 attributes had a significant effect on

Table 1 Sociodemographic and clinical characteristics

Characteristic Total population (N = 231)

Agea, years

Mean (SD) 58.06 (10.70)

Sex, n (%)

Male 143 (61.90)

Female 88 (38.10)

Weighta, kg

Mean (SD) 73.39 (13.09)

Heighta, m

Mean (SD) 1.69 (0.09)

Body mass indexb, kg/m2

Mean (SD) 25.54 (3.88)

Level of HbA1c
d, %

Mean (SD) 7.00 (0.71)

Time since diagnosisc, years

Mean (SD) 16.61 (11.47)

Current treatmentd, n (%)

Diet and exercise 3 (1.30)

OADs/GLP-1 84 (36.36)

Basal insulin (Basal insulin ± OADs ± GLP-1) 55 (23.81)

Insulin, complex regimense 76 (32.90)

SD standard deviation, OADs oral antidiabetic drugs, GLP-1 glucagon-like peptide-1
a1 missing value
b2 missing values
c10 missing values
d18 missing values
eComplex insulin regimens: basal insulin ? rapid-acting insulin, OADs ? rapid-acting insulin
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participants’ choice (p\0.05) (Table 2). Blood
pressure reduction, risk of hypoglycaemia, and
HbA1c level reduction were the attributes with
the highest weight in participants’ preferences
with a relative importance of 12.82%, 12.77%
and 8.54%, respectively. All attributes in order
of relative importance are shown in Table 2.

Figure 3 shows the relative importance of the
individual attributes within each of the cate-
gories. In the health outcomes category, blood
pressure reduction was the attribute with the
greatest relative importance (12.82%), followed
by HbA1c level reduction (8.54%) and weight
change (6.72%). Regarding the category of
adverse events, the possible presence of hypo-
glycaemia (12.77%) and the risk of genitouri-
nary infections (6.36%) were the most relevant
criteria. The most relevant and weighted attri-
bute within the category including attributes
associated with the treatment characteristics
was the size of the needle/tablet (7.20%).
Administration route (5.41%) was the following
attribute with the highest relative importance
in this category. Finally, medication cost to the
NHS, regardless of patient contribution, was the
attribute with the greatest relative importance
(8.13%) in the treatment costs category.

The coefficients obtained in the multinomial
logit model are shown in Table 2. The sign of
the b coefficient was as expected for all attri-
butes except the risk of suffering genitourinary
infections. For the participants, a hypothetical
treatment with blood pressure reduction, with-
out risk of hypoglycaemia, with a reduction of
more than 1.5% points in the HbA1c level, at
low cost to the NHS and oral administration in
as small tablet as possible was preferred.

DISCUSSION

This project used the DCE methodology to
assess the preferences of people with DM
according to which attributes have greater
importance when choosing pharmacological
treatments to manage this disease. The results
show that the improvement in health outcomes
is the category that participants most value in a
DM treatment, even given the possibility of
suffering adverse events. This finding indicates
a high degree of commitment to the goal
treatment efficacy in the population analysed.
These data are similar to those reported in sev-
eral studies, where patients were willing to trade

Fig. 2 Relative importance of attributes by category
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higher adverse event risk for a more effective
treatment [33, 34].

The highest weighted attributes to the
patients were blood pressure reduction, not
suffering hypoglycaemia and reducing HbA1c

level. It is noteworthy that blood pressure
reduction was above exclusively glycaemic tar-
gets in DM, including hypoglycaemia. High
blood pressure (HBP) is one of the main car-
diovascular risk factors due to both its high
prevalence and its impact [35, 36]. The

prevalence of HBP in patients with DM is
between 1.5 and 2 times higher compared to
non-diabetic individuals with the same charac-
teristics [37, 38]. In addition, the coexistence of
HBP and DM multiplies the risk of macrovas-
cular disease (cardiac death, ischaemic heart
disease, congestive heart failure, and cerebral
and peripheral vascular disease) and microvas-
cular disease (retinopathy, nephropathy and
neuropathy) [35, 36]. This result could support
the progressive abandonment from a pure

Table 2 Results of the discrete choice experiment

Attribute b

(coefficient)
Standard
error

Z-value p-value Odds ratio
[inverse]

Relative
importance
(%)

Blood pressure reduction – 0.185 0.031 – 5.946 < 0.001 0.831 [1.20] 12.82

Hypoglycaemia – 0.113 0.019 – 5.926 < 0.001 0.893 [1.12] 12.77

Reduction of HbA1c level from baseline 0.076 0.019 3.963 < 0.001 1.079 [0.93] 8.54

Cost of the medication for the NHS
(regardless of patient contribution)

– 0.072 0.019 – 3.770 < 0.001 0.931 [1.07] 8.13

Needle/tablet size – 0.104 0.031 – 3.340 0.001 0.901 [1.11] 7.20

Weight change from baseline 0.059 0.019 3.117 0.002 1.061 [0.94] 6.72

Risk of genitourinary infections – 0.092 0.031 – 2.953 0.003 0.912 [1.10] 6.36

Gastrointestinal problems (nausea,
vomiting, diarrhoea)

– 0.052 0.019 – 2.703 0.007 0.950 [1.05] 5.82

Improved kidney function 0.049 0.019 2.568 0.010 1.05 [0.95] 5.53

Administration route – 0.048 0.019 – 2.512 0.012 0.953 [1.05] 5.41

Cardiovascular improvement – 0.061 0.031 – 1.950 0.051 0.941 [1.06] 4.20

Need for prior authorization 0.053 0.031 1.688 0.091 1.054 [0.95] 3.64

Refrigeration of the medication – 0.050 0.031 – 1.598 0.110 0.951 [1.05] 3.44

Dosage 0.022 0.019 1.163 0.245 1.022 [0.98] 2.51

Treatment comfort – 0.022 0.019 – 1.156 0.248 0.978 [1.02] 2.49

Injection site reaction 0.028 0.031 0.884 0.377 1.028 [0.97] 1.90

Reduction of chronic diabetic

complications

0.027 0.031 0.863 0.388 1.027 [0.97] 1.86

Need for dosage adjustment – 0.006 0.019 – 0.303 0.762 0.994 [1.01] 0.65

NHS National Health System
Attributes with p\ 0.05 are bol and italicized
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glucocentric view of DM. Furthermore, it
points-out to the open view that people with
DM have of health, which is not always shared
by healthcare professionals, particularly DM
specialists [39].

In our analysis, hypoglycaemia obtained a
relative importance with respect to the rest of
the attributes, being in line with what has been
reported by other studies, in which patients
with type 2 diabetes mellitus (T2DM) indicated
that the most important factor in both initiat-
ing and discontinuing treatment is the risk of
suffering adverse effects [40].

As DM treatments are chronic, using formu-
lations which are more convenient to adminis-
ter and with lower requirements is important.
Needle/tablet size and administration route
were the most important attributes in the
treatment characteristics category and had
heavy weights in participants’ preferences when
choosing their hypothetical DM treatment.
These results are also in line with the published
literature, which considers that injectable treat-
ment is usually an obstacle for patients, so it can
delay treatment, leading to higher HbA1c levels
and an increased risk of DM-related
complications [41–44].

Finally, despite the wide range of therapeutic
options for the management of DM, reported
adherence is low (20–50%) [10–15]. The adher-
ence rate drops faster after the first 6 months of
treatment, being lower in patients with chronic
diseases such as DM than in patients with acute
diseases [45]. Therapeutic adherence is a fun-
damental part of successful treatment, leading
to better clinical outcomes and a lower risk of
complications, and consequently fewer hospi-
talizations, mortality and total healthcare costs
[19, 46]. Shared decision-making between
patient and specialist can improve adherence
and health outcomes and reduce healthcare
costs [47]. Therefore, considering patients’
preferences could help improve the adherence
rate, reaching therapeutic targets and prevent-
ing complications.

To the authors’ knowledge, this is the first
analysis on the preferences of people with DM
in Spain, including a high number of attributes,
with the aim of considering all the possible
characteristics that should be considered when
choosing a treatment for this disease. One of the
strengths of this project has been including all
possible characteristics associated with current
treatments for managing DM that could

Fig. 3 Relative importance of individual attributes
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influence patient preferences. The methodology
for assessing preferences recommends that the
number of attributes be less or equal to 5 [48] to
simplify the questionnaire and help partici-
pants complete it. However, when considering
this conservative scenario with 18 choice attri-
butes, it is necessary to consider the introduc-
tion of possible participant bias, as they only
focus on the attributes most important to them
at the moment of choosing the treatment. This
could explain the opposite sign obtained for the
b coefficient for the attribute of genitourinary
infections, since it is possible that the partici-
pants felt it more important to consider other
attributes, such as HBP, risk of hypoglycaemia
or the reduction of HbA1c level, than the
increased risk of genitourinary infections, or
they might not have suffered these infections.

On the other hand, this project has several
limitations that must be considered when
interpreting the results. The clinical informa-
tion including the current treatment or HbA1c

level was reported directly by the participants,
without confirmation from a physician. The
participants with DM may have had a higher
degree of adherence and motivation than the
general population due to two selection factors:
they were members of an association of people
with DM (FEDE), and they voluntarily agreed to
complete the questionnaire. The HbA1c levels
reported by the participants differ from those
expected from patients with DM undergoing
complex treatments (more than half of the
participants used insulin) or with advanced
diabetes in Spain [49]. This could indicate that
this is a particularly motivated population.
Additionally, participants choose between
hypothetical treatments, but differences may
arise between the stated and the real treatment
options. In reference to the sample size, the
authors planned this project as an exploratory
study because of the lack of evidence in the
included population about the basal parame-
ters. The authors assumed that the sample size
could show statistical significance (p\ 0.05) in
the model and estimate the coefficients as is
shown in Table 2. We could fail in type II error
in the results of cardiovascular improvement
(p = 0.051) and need for prior authorization
(p = 0.091), which could reach statistical

significance with larger sample size. Therefore,
future research is needed to determine whether
patient preferences have an impact on out-
comes. In addition, patients should be incor-
porated into the process of designing diabetes
protocols and guidelines, thus considering
patient preferences in shared decision-making
models.

CONCLUSION

The results of this analysis suggest that people
with DM prefer a treatment that generates
benefits in those controllable parameters with
short-/medium-term consequences, such as
reducing blood pressure, while not risking
hypoglycaemia, reducing HbA1c level as well as
a convenient route of administration. There-
fore, given the wide range of therapeutic
options, it is important to consider patients’
preferences in shared decision-making models,
especially in chronic pathologies such as DM. In
this way, patients can begin a treatment suited
to their expectations, so they will have greater
therapeutic adherence and thus better clinical
results, reducing morbidity, mortality and dis-
ease burden and improving their quality of life.
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Gómez-Garcı́a A, Mauricio D. Evaluation of clinical
and antidiabetic treatment characteristics of differ-
ent sub-groups of patients with type 2 diabetes: data
from a Mediterranean population database. Prim
Care Diabetes. 2021;15(3):588–95.

Diabetes Ther (2022) 13:75–87 85

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://apps.who.int/iris/handle/10665/254649
https://apps.who.int/iris/handle/10665/254649
https://diabetesatlas.org/upload/resources/material/20200302_133352_2406-IDF-ATLAS-SPAN-BOOK.pdf
https://diabetesatlas.org/upload/resources/material/20200302_133352_2406-IDF-ATLAS-SPAN-BOOK.pdf
https://diabetesatlas.org/upload/resources/material/20200302_133352_2406-IDF-ATLAS-SPAN-BOOK.pdf


9. Cramer JA. A systematic review of adherence with
medications for diabetes. Diabetes Care. 2004;27(5):
1218–24.

10. Buysman EK, Liu F, Hammer M, Langer J. Impact of
medication adherence and persistence on clinical
and economic outcomes in patients with type 2
diabetes treated with liraglutide: a retrospective
cohort study. Adv Ther. 2015;32:341–55.
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Menéndez S, Álvarez-Guisasola F, Rica Echevarrı́a I,
Girbés Borrás J. Spanish Diabetes Society (SED)
recommendations for the pharmacologic treatment
of hyperglycaemia in type 2 diabetes: 2018 Update.
Endocrinol Diabetes Nutr. 2018;65(10):611–24.

22. Ryan M, Gerard K. Using discrete choice experi-
ments to value health care programmes: current
practice and future research reflections. Appl
Health Econ Health Policy. 2003;2(1):55–64.

23. de Bekker-Grob EW, Swait JD, Kassahun HT, Blie-
mer MCJ, Jonker MF, Veldwijk J, Cong K, Rose JM,
Donkers B. Are healthcare choices predictable? The
impact of discrete choice experiment designs and
models. Value Health. 2019;22(9):1050–62.

24. Lancsar E, Fiebig DG, Hole AR. Discrete choice
experiments: a guide to model specification, esti-
mation and software. Pharmacoeconomics.
2017;35(7):697–716.

25. de Bekker-Grob EW, Donkers B, Jonker MF, Stolk
EA. Sample size requirements for discrete-choice
experiments in healthcare: a practical guide.
Patient. 2015;8(5):373–84.

26. Joosten EA, DeFuentes-Merillas L, de Weert GH,
Sensky T, van der Staak CP, de Jong CA. Systematic
review of the effects of shared decision-making on
patient satisfaction, treatment adherence and
health status. Psychother Psychosom. 2008;77(4):
219–26.

27. Saheb Kashaf M, McGill ET, Berger ZD. Shared
decision-making and outcomes in type 2 diabetes: a
systematic review and meta-analysis. Patient Educ
Couns. 2017;100(12):2159–71.

28. Hughes TM, Merath K, Chen Q, Sun S, Palmer E,
Idrees JJ, Okunrintemi V, Squires M, Beal EW,
Pawlik TM. Association of shared decision-making
on patient-reported health outcomes and health-
care utilization. Am J Surg. 2018;216(1):7–12.

29. Delamater AM. Improving patient adherence. Clin
Diabetes. 2006;24(2):71–7.

30. Bridges JFP, Hauber AB, Marshall D, et al. Conjoint
analysis applications in health—a checklist: a report

86 Diabetes Ther (2022) 13:75–87



of the ISPOR good research practices for conjoint
analysis task force. Value Health. 2011;14:403–13.

31. Reed Johnson F, Lancsar E, Marshall D, et al. Con-
structing experimental designs for discrete-choice
experiments: report of the ISPOR Conjoint Analysis
Experimental Design Good Research Practices Task
Force. Value Health. 2013;16:3–13.

32. R Core Team. R: a language and environment for
statistical computing. Vienna: R Foundation for
Statistical Computing; 2014. http://www.R-project.
org. Accessed 2020 Sept.

33. Ozdemir S, Baid D, Verghese NR, Lam AY, Lee PC,
Lim AY, Zhu L, Ganguly S, Finkelstein EA, Goh SY.
Patient preferences for medications in managing
type 2 diabetes mellitus: a discrete choice experi-
ment. Value Health. 2020;23(7):842–50.

34. Donnan JR, Johnston K, Chibrikov E, Marra CA,
Aubrey-Bassler K, Najafzadeh M, Nguyen H, Gam-
ble JM. Capturing adult patient preferences toward
benefits and risks of second-line antihyperglycemic
medications used in type 2 diabetes: a discrete
choice experiment. Can J Diabetes. 2020;44(1):
6–13.

35. Khangura D, Kurukulasuriya LR, Whaley-Connell A,
Sowers JR. Diabetes and hypertension: clinical
update. Am J Hypertens. 2018;31(5):515–21.

36. Grossman A, Grossman E. Blood pressure control in
type 2 diabetic patients. Cardiovasc Diabetol.
2017;16(1):3.

37. Sowers JR, Epstein M, Frohlich ED. Diabetes,
hypertension, and cardiovascular disease. Hyper-
tension. 2001;37:1053–9.

38. Sowers JR. Recommendations for special popula-
tions: diabetes mellitus and the metabolic syn-
drome. Am J Hypertens. 2003;16(11 Pt 2):41S-45S.

39. Ferrannini G, Norhammar A, Gyberg V, Mellbin L,
Rydén L. Is Coronary artery disease inevitable in
type 2 diabetes? From a glucocentric to a holistic
view on patient management. Diabetes Care.
2020;43(9):2001–9.

40. Schoenborn NL, Crossnohere NL, Bridges JFP, Pol-
lack CE, Pilla SJ, Boyd CM. Patient perceptions of

diabetes guideline frameworks for individualizing
glycaemic targets. JAMA Intern Med. 2019;179(12):
1642–9.

41. Kruger DF, LaRue S, Estepa P. Recognition of and
steps to mitigate anxiety and fear of pain in
injectable diabetes treatment. Diabetes Metab
Syndr Obes. 2015;8:49-56.

42. Kruger DF, LaRue S, Estepa P. Recognition of and
steps to mitigate anxiety and fear of pain in
injectable diabetes treatment. Diabetes Metab
Syndr Obes. 2015;8:49–56.

43. Cemeroglu AP, Can A, Davis AT, Cemeroglu O,
Kleis L, Daniel MS, Bustraan J, Koehler TJ. Fear of
needles in children with type 1 diabetes mellitus on
multiple daily injections and continuous subcuta-
neous insulin infusion. Endocr Pract. 2015;21(1):
46–53.

44. Rex J, Jensen KH, Lawton SA. A review of 20 years’
experience with the NovoPen family of insulin
injection devices. Clin Drug Investig. 2006;26(7):
367–401.

45. Osterberg L, Blaschke T. Adherence to medication.
N Engl J Med. 2005;353(5):487–97.

46. Fundación redGDPS. Guı́a de diabetes tipo 2 para
clı́nicos: Recomendaciones de la redGDPS. 2018.
Available at: https://www.redgdps.org/gestor/
upload/colecciones/Guia%20DM2_web.pdf. Acces-
sed 2020 Dec.

47. Von Arx LB, Kjeer T. The patient perspective of
diabetes care: a systematic review of stated prefer-
ence research. Patient. 2014;7(3):283–300.

48. York Health Economics Consortium. Discrete Choice
Experiment (DCE) [online]; 2016. Available at: https://
yhec.co.uk/glossary/discrete-choice-experi
ment-dce/. Accessed 2020 Dec.
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