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Purpose: Despite newer type 2 diabetes (T2D) medications, patients do not always achieve metabolic targets, remaining at risk for
cardiorenal complications. Therapeutic decisions are generally made by the healthcare team without considering patients’ preferences.
We aimed to evaluate patients’ T2D treatment preference in two Latin-American countries between two different oral medication
profiles, one resembling dipeptidyl peptidase-4 inhibitors (DPP4i) and another resembling sodium-glucose cotransporter-2 inhibitors
(SGLT2i).
Patients and Methods: In this cross-sectional, multicenter study from June to September 2020, patients with T2D from Argentina
and Mexico (n = 390) completed a discrete choice experiment questionnaire to identify preferences between DPP4i (medication profile
A) and SGLT2i (medication profile B). The reason behind patients’ choice, and the association between their baseline characteristics
and their preference were evaluated using logistic regression methods.
Results:Most participants (88.2%) preferred SGLT2i’s profile. Participants with older age (p = 0.0346), overweight or obesity (p < 0.0001),
high blood pressure (BP; p < 0.0001), high total cholesterol (p = 0.0360), and glycosylated hemoglobin (HbA1c) <7% (p = 0.0001) were
more likely to choose SGLT2i compared with DPP4i’s profile. The most and least important reasons to choose either drug profile were
HbA1c reduction and genital infection risk, respectively. The likelihood of selecting the SGLT2i’s profile significantly increased in
participants with increased body mass index (BMI; odds ratio [OR] = 8.9, 95% confidence interval [CI]: 3.5–22.5, p < 0.05), high BP
(OR = 4.9, 95% CI: 1.9–12.4, p < 0.05), and lower education level (OR = 3.6, 95% CI: 1.0–12.6, p < 0.05).
Conclusion: Latin-American patients with T2D preferred medication with a profile resembling SGLT2i over one resembling DPP4i
as a treatment option. A patient-centered approach may aid the healthcare team in decision-making for improved outcomes.
Keywords: dipeptidyl peptidase-4 inhibitors, patient preference, sodium-glucose cotransporter-2 inhibitors, type 2 diabetes

Introduction
Type 2 diabetes (T2D) is a threat in low and middle-income countries.1 Latin-American (LatAm) countries have shown
an accelerated increase in the number of patients with T2D, reaching nearly 32 million in 2021, with an expected rise to
49 million in 2045, if the current trend continues.2–5 This negatively impacts national healthcare systems in LatAm.6
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Cardiorenal complications occur early in patients with T2D leading to disability and death.7,8 To achieve T2D targets,
self-care behaviors with a healthy lifestyle and metformin are mostly recommended as first-line therapy.9–12 Dipeptidyl
peptidase-4 inhibitors (DPP4i) may also be used in patients with poor glycemic control with metformin.13 International
guidelines recommend the use of sodium-glucose cotransporter-2 inhibitors (SGLT2i) or glucagon-like peptide-1 receptor
agonists (GLP-1 RA) as second-line treatment in patients with T2D with established cardiorenal complications, regard-
less of glycemic control, and as first-line treatment in drug naïve patients with high/very high cardiovascular (CV)
risk.11–13

Compared with DPP4i, SGLT2i lower body weight (BW), slightly reduce systolic blood pressure (SBP), and provide
marked cardiorenal protection, but are associated with increased risk of genital infections.11,14 Both DPP4i and SGLT2i
are oral agents and may be more suitable than GLP-1 RA injectables due to improved adherence and health-related
quality of life (QoL), as patients’ preferences depend on the route of administration, frequency, and complexity of
treatment.15

Despite guidelines recommendations, the use of SGLT2i and GLP-1 RA in clinical and real-life studies is
moderate compared with other established treatments.12,16,17 In “Diabetes en America Latina (DEAL)” the most
frequently used T2D medications were biguanides (51%), sulfonylureas (SU; 36%) and their combination with other
agents.18

Frequently, patients’ preferences are not sufficiently considered by the healthcare team, despite the knowledge that
achieving treatment goals is largely dependent on compliance and adherence to treatment.19–21 The ADA, the EASD, and
the Patient Protection and Affordable Care Act position statement encourages a patient-centered approach in T2D
treatment and recommends considering patients’ preferences, needs, and values in healthcare decision-making. With
patient engagement, it is believed that improvements in treatment adherence, overall healthcare quality, and safety will be
achieved.18,22,23 However, in real life, therapeutic decisions are mostly managed by the healthcare team without
considering patients’ preferences.

The present cross-sectional study aimed to evaluate the preference between DPP4i and SGLT2i’s profiles in LatAm
patients with T2D.

Materials and Methods
Study Design
This was a cross-sectional, multicenter, observational study conducted in two LatAm countries from June to
September 2020 in patients with T2D. It enrolled 390 participants from nine sites (Argentina: 3; Mexico: 6) to understand
their preference between DPP4i and SGLT2i’s profiles. The study was conducted according to the Declaration of
Helsinki, Good Clinical Practice guidelines, and local bioethics regulations and laws. All participants provided written
informed consent.

Patient Population
All patients attending the sites’ outpatient department from June to September 2020 who met the inclusion/exclusion
criteria were invited to participate in the study. Patients aged ≥18 years, diagnosed with T2D, and who willingly provided
informed consent were included in the study. Patients were excluded if they were pregnant, had type 1 diabetes (T1D),
gestational diabetes, and/or treatment with DPP4i and/or SGLT2i.

Data Collection
Each consented participant was provided a questionnaire for their completion. They had the option to complete it in paper
format at the site or via teleconference at home (due to the COVID-19 pandemic situation), with a trained facilitator
capturing their responses. Trained facilitators were available at each site to provide an overview and instructions for
participants to complete the questionnaire, and to answer any questions from participants to facilitate its completion. All
data from eligible participants who completed the questionnaire were included in the final analysis.
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The questionnaire contained a set of instructions followed by a series of questions structured in the following
sections:

Socio-Demographic and Clinical Characteristics
Socio-demographic data included age, gender, and the highest level of education. Clinical characteristics included height
and weight (to calculate body mass index [BMI]), smoking, glycosylated hemoglobin (HbA1c), time since T2D
diagnosis, current diabetes treatment – type and number of medications, diagnosis of hypertension or antihypertensive
treatment, diagnosis of dyslipidemia or hypolipidemic treatment, and presence of other comorbidities (renal and CV).

Discrete Choice Experiment (DCE)
DCE is an accepted methodology to evaluate patients’ preferences in the presence of two or more possible treatment
options. It provides patients the opportunity to grade the perceived relative importance of treatments, including
parameters related to the route of administration, dosing frequency, and potential risk of side effects, among others.24

Based on previous patients’ preference surveys,20,24,25 DCE was used to evaluate patients’ preference by asking them to
choose between two alternate treatment options which differed in their benefit-risk attributes (form of administration;
effect on HbA1c; weight; risk of hospitalization for heart failure [hHF] and kidney disease; risk of adverse events
[hypoglycemia and genital infections])17,26–29 and to rank the importance of the reasons for their decision. Following an
introductory explanation, participants were presented with a comparative table displaying each oral agent’s profile
identified with a different letter (medication A resembling a DPP4i’s profile and medication B resembling an
SGLT2i’s profile; Supplementary Table 1) and asked to choose their preferred one (assuming that these were the only
two treatment alternatives and their cost was similar). After participants reported their overall preference for medication
A or B, they were asked to rank the importance of the following reasons for their preference (considering “1” to be the
most important and “5” to be the least important reason): glycemic efficacy, BW loss, reduction of risk of hHF and
kidney disease, and genital infection risk (Supplementary Table 2).

Data were anonymized and collected in an electronic case report form.

Sample Size Calculation and Statistical Analysis
A sample size of 390 participants was calculated to detect a difference of 10% between the two drug classes with power
>90% at the 0.05 level, assuming the preference of DPP4i was 40% in a one-sample Chi-square test.

Patient- and treatment-based characteristics were summarized using descriptive statistics. Continuous and categorical
variables were analyzed using Student’s t-test and Chi-square test, respectively. Continuous variables were presented as
mean and standard deviations and categorical variables as frequencies and percentages. The number and percentage of
participants were summarized with a 95% confidence interval (CI) by their overall drug profile choice and by each of the
participants’ characteristics. The primary objective was achieved if the lower limit of the CI was >50%. Each of the
reasons for which participants preferred one oral T2D agent profile over the other was summarized by medication group
(DPP4i or SGLT2i). The association between patient-reported preferences and socio-demographic/clinical characteristics
was evaluated using a logistic regression model, and corresponding odds ratio (OR) and 95% CI were reported. P-value
< 0.05 was considered statistically significant. All analyses were performed using SAS® Version 9.4.

Results
Baseline Characteristics
A total of 390 eligible participants (Argentina, n = 147; Mexico, n = 243) completed the questionnaire from June to
September 2020, and their data were included in the final analysis. The socio-demographic and clinical characteristics of
the overall study participants by their choice of medication are presented in Tables 1 and 2.

More than half of the participants were women (53.1%), with the majority being overweight/obese (86.9%) and
having completed high school/tertiary education (40.3%). An HbA1c level <7% was observed in 44.4% of the
participants, more than half reported high BP (59.5%) and cholesterol (52.6%), and the majority had no history of
cardiovascular disease (CVD; 82.1%), kidney problems (83.6%), or smoking habit (87.4%). Duration of T2D was of at
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least 10 years in 37.7% of participants, 60.0% reported baseline T2D treatment with oral medication, whereas 3.6% did
not take medication. The most frequent baseline T2D medication was metformin (83.6%), followed by insulin (21.5%),
SU (15.9%), and GLP-1 RA (4.6%).

Discrete Choice Experiment
Participants’ Baseline Characteristics and Choice of Medication
The majority of participants (n = 344, 88.2%, 95% CI: 84.6–91.2%) preferred SGLT2i, whereas 11.8% (n = 46) selected
DPP4i as preferred T2D medication profile. The univariate analysis based on participants’ baseline characteristics (socio-
demographic and clinical) by their choice of medication is presented in Tables 1 and 2.

Participants preferring SGLT2i’s profile were significantly older (58.0±12.5 vs 53.8±11.1 years, p = 0.0346) and
overweight/obese (BMI ≥25 kg/m2; 90.1% vs 63.0%, p < 0.0001) compared with participants preferring DPP4i’s profile.
A larger proportion of participants preferring SGLT2i’s profile reported having primary education/incomplete studies
compared with those choosing DPP4i’s profile (33.4% vs 15.2%, p = 0.0204), and more participants choosing DPP4i’s
profile had completed university/postgraduate studies (37.0% vs 20.6%). However, a similar proportion of participants
from both groups reported completion of high school/tertiary education (DPP4i: 39.1%, SGLT2i: 40.4%). A significantly
larger proportion of participants preferring SGLT2i’s profile reported high BP (64.5% vs 21.7%, p < 0.0001) and high
cholesterol (54.9% vs 34.8%, p = 0.0360) compared with those preferring DPP4i's profile. More patients choosing
SGLT2i’s profile reported HbA1c level <7% (46.8% vs 26.1%, p = 0.0001) and ≥7 (37.2% vs 32.6%, p = 0.0001),
whereas 41.3% of participants preferring DPP4i’s profile were unaware of their HbA1c level. There was a trend towards
significance in the duration of diabetes between the groups, with a larger proportion of participants choosing SGLT2i’s
profile reporting diabetes for >5 years (65.1% vs 50.0%, p = 0.0560).

Table 1 Patients’ Self-Reported Socio-Demographic Characteristics - Overall and per Preferred Medication’s
Profile

Socio-Demographic Characteristics Overall
(N = 390)

DPP4i
(N = 46)

SGLT2i
(N = 344)

P-value

Age, mean (SD) 57.5 (12.3) 53.8 (11.1) 58.0 (12.5) 0.0346

Gender, n (%) 0.8960

Female 207 (53.1) 24 (52.2) 183 (53.2)

Male 183 (46.9) 22 (47.8) 161 (46.8)

BMI, n (%) < 0.0001

Normal weight (BMI <25 kg/m2) 51 (13.1) 17 (37.0) 34 (9.9)

Overweight/obese (BMI ≥25 kg/m2) 339 (86.9) 29 (63.0) 310 (90.1)

Education level, n (%) 0.0204

Primary school or incomplete studies 122 (31.3) 7 (15.2) 115 (33.4)

High school or tertiary degree completed 157 (40.3) 18 (39.1) 139 (40.4)

University or postgraduate degree completed 88 (22.6) 17 (37.0) 71 (20.6)

Other 23 (5.9) 4 (8.7) 19 (5.5)

Smoking status, n (%) 0.1272

Yes 49 (12.6) 9 (19.6) 40 (11.6)

No 341 (87.4) 37 (80.4) 304 (88.4)

Abbreviations: BMI, body mass index; DPP4i, dipeptidyl peptidase-4 inhibitor; SD, standard deviation; SGLT2i, sodium-glucose cotransporter-2
inhibitor.
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Table 2 Patients’ Self-Reported Clinical Characteristics - Overall and per Preferred Medication’s Profile

Clinical Characteristics Overall (N = 390) DPP4i (N = 46) SGLT2i (N = 344) P-value

High BP, n (%) < 0.0001

High BP 232 (59.5) 10 (21.7) 222 (64.5)

Normal BP 154 (39.5) 33 (71.7) 121 (35.2)

Do not know 4 (1.0) 3 (6.5) 1 (0.3)

High cholesterol, n (%) 0.0360

Yes 205 (52.6) 16 (34.8) 189 (54.9)

No 162 (41.5) 26 (56.5) 136 (39.5)

Unknown 23 (5.9) 4 (8.7) 19 (5.5)

History of heart problems, n (%) 0.4244

Heart attack 31 (8.0) 1 (2.2) 30 (8.7)

Stroke 10 (2.6) 1 (2.2) 9 (2.6)

Heart failure 6 (1.5) 0 (0.0) 6 (1.7)

Other 23 (5.9) 4 (8.7) 19 (5.5)

No problem 320 (82.1) 40 (87.0) 280 (81.4)

Kidney problems, n (%) 0.5175

Yes 32 (8.2) 3 (6.5) 29 (8.4)

No 326 (83.6) 41 (89.1) 285 (82.9)

Unknown 32 (8.2) 2 (4.4) 30 (8.7)

HbA1c level, n (%) 0.0001

Less than 7% 173 (44.4) 12 (26.1) 161 (46.8)

Equal to or greater than 7% 143 (36.7) 15 (32.6) 128 (37.2)

Does not know 74 (19.0) 19 (41.3) 55 (16.0)

Duration of T2D, n (%) 0.0560

Less than 5 years 143 (36.7) 23 (50.0) 120 (34.9)

Between 5 and 9 years 100 (25.6) 6 (13.0) 94 (27.3)

At least 10 years 147 (37.7) 17 (37.0) 130 (37.8)

T2D treatment, n (%) 0.6438

Without medication 14 (3.6) 2 (4.4) 12 (3.5)

Oral medication 234 (60.0) 28 (60.9) 206 (59.9)

Injectable medication 35 (9.0) 6 (13.0) 29 (8.4)

Oral and injectable medication 107 (27.4) 10 (21.7) 97 (28.2)

T2D medication history, n (%)

GLP-1 RA 18 (4.6) 2 (4.3) 16 (4.7) 0.9266

(Continued)
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Approximately half of the participants were women in both groups (DPP4i: 52.2%, SGLT2i: 53.2%). Most
participants preferring either medication profile reported not having a history of CVD, kidney disease, or smoking.
Regardless of medication preference, about two-thirds of the participants reported taking oral T2D medication (60.9%
and 59.9% of those choosing DPP4i and SGLT2i’s profile, respectively), whereas few participants were treated with
injectables (13.0% of those preferring DPP4i and 8.4% of those preferring SGLT2i’s profile). Among participants
reporting previous history of medication, metformin consumption was significantly more frequent in participants
favoring SGLT2i compared with DPP4i’s profile (85.2% vs 71.7%, p = 0.0209).

Reasons for Preference of Medication
The numerical differences in the percentage of participants who ranked each attribute according to the reasons for their
choice of medication profile are shown in Figure 1. Amongst participants preferring SGLT2i’s profile, reduction of
HbA1c was the highest-ranked attribute (ranking “1” – most important reason) to choose this medication (43.6%;
Figure 1A). More than two-thirds of the participants choosing SGLT2i’s profile (68.9%) ranked the risk of genital
infection as the least important attribute (rating “5” – least important reason).

Amongst participants preferring DPP4i’s profile, the majority (67.4%) considered reduction of HbA1c as the most
important reason (ranking “1”) to choose this medication (Figure 1B). The least important attributes (ranking “5”)
selected by participants preferring DPP4i's profile were risk of genital infection (37%) and reduction in BW (37%).

Association of Patients’ Characteristics and Their Choice of Medication
According to the univariate analysis, SGLT2i’s profile was more likely selected as the preferred T2D medication by
participants who were overweight/obese (91.5%, 95% CI: 87.9–94.2), had HbA1c <7% (93.1%, 95% CI: 88.2–96.4),
high BP (95.7%, 95% CI: 92.2–97.9), high cholesterol (92.2%, 95% CI: 87.6–95.5), history of metformin medication
(89.9%, 95% CI: 86.1–92.9), and primary level of education/incomplete studies (94.3%, 95% CI: 88.5–97.7) (Data not
shown).

Significant associations were found in the multivariate logistic regression analysis between SGLT2i’s profile preference
and increased BMI, high BP, and lower education level. Overweight/obese participants were almost nine times more likely to
choose SGLT2i’s profile compared with participants with BMI < 25kg/m2 (OR = 8.9, 95%CI: 3.5–22.5, p < 0.05). Participants
with high BP had a significantly greater chance to choose SGLT2i's profile than those with normal BP (OR = 4.9, 95%CI: 1.9–
12.4, p < 0.05). Participants with primary/incomplete studies were almost four times more likely to choose SGLT2i's profile
compared with those with university/postgraduate studies (OR = 3.6, 95% CI: 1.0–12.6, p < 0.05). (Figure 2).

Discussion
To our knowledge, this is the first study to assess patients’ preferences between two oral agents (DPP4i and SGLT2i) for
T2D treatment in LatAm. Our questionnaire revealed that a greater proportion of patients with T2D preferred the
SGLT2i’s profile (88.2%) given the conditions that only these medications were available, and their cost was similar.

Table 2 (Continued).

Clinical Characteristics Overall (N = 390) DPP4i (N = 46) SGLT2i (N = 344) P-value

Insulin 84 (21.5) 14 (30.4) 70 (20.3) 0.1181

Metformin 326 (83.6) 33 (71.7) 293 (85.2) 0.0209

SU 62 (15.9) 8 (17.4) 54 (15.7) 0.7680

Other 14 (3.6) 2 (4.3) 12 (3.5) 0.7686

Abbreviations: BP, blood pressure; DPP4i, dipeptidyl peptidase-4 inhibitor; GLP-1 RA, glucagon like peptide-1 receptor agonist; HbA1c, glycosylated hemoglobin;
SGLT2i, sodium-glucose cotransporter-2 inhibitor; SU, sulfonylurea; T2D, type 2 diabetes.
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Consistent with our study findings, another DCE study among Singapore adults with T2D reported that a larger
proportion of patients preferred SGLT2i (88%) over DPP4i (12%), without considering their physician’s
recommendation.30 A previous cross-sectional analysis in the United States revealed that patients with T1D and T2D
preferred SGLT2i over other classes of drugs such as biguanides, SU, GLP-1 RA, long-acting insulins, and thiazolidi-
nediones, primarily due to a favorable regimen and adverse event profile. However, the preference for SGLT2i (47.1%)
was comparable with that of DPP4i (52.9%).21

In the present study, most participants ranked reduction in HbA1c as the most important reason for choosing either
DPP4i or SGLT2i’s profile. While several factors may have contributed to this finding, a possible explanation could be

Figure 1 Ranking of attributes by patients with T2D choosing SGLT2i (A) and DPP4i (B) as preferred medication’s profile.
Abbreviations: CKD, chronic kidney disease; DPP4i, dipeptidyl peptidase-4 inhibitor; HbA1c, glycosylated hemoglobin; hHF, hospitalization for heart failure; SGLT2i,
sodium-glucose cotransporter-2 inhibitors; T2D, type 2 diabetes.
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that T2D management (both from the physicians’ and self-management perspective) is still primarily focused on HbA1c
monitoring and control, rather than a holistic approach including T2D associated risks and comorbidities.31,32

Almost 70% of the participants ranked genital infections risk as the least relevant reason to choose SGLT2i’s profile. Our
findings are consistent with previous work wherein patients prioritized benefits over risks while choosing a medication.33

Several participants (37%) choosing DPP4i’s profile also ranked genital infections as the least important attribute for their
choice, likely as it was not listed as a risk for this medication. An equal 37% of the participants choosing DPP4i’s profile
ranked BW as the least important reason, possibly because DPP4i were not shown to reduce BW.14

Patients’ choice of medication may also be attributable to their socio-demographic and/or clinical characteristics. In this
study, participants preferring SGLT2i’s profile were slightly older, a larger proportion of them was overweight/obese, had
high BP, increased cholesterol levels and HbA1c <7%, as well as primary school/incomplete studies, compared with
participants choosing DPP4i’s profile. The multivariate logistic regression analysis showed that the likelihood of selecting
the SGLT2i’s profile significantly increased in participants with increased BMI, high BP, and lower education levels.

Participants who were overweight/obese and/or hypertensive were more likely to select SGLT2i’s profile possibly because
this medication’s profile was shown to reduce BW in our DCE questionnaire.14 Despite their low education level, participants
may have been more likely to choose the SGLT2i’s profile due to the CVand renal benefits presented for this medication in our
DCE questionnaire.

The results of the current study support the need for clear discussions between physicians and patients before
finalizing the treatment strategy. Considering patients’ preferences and needs while designing a treatment regimen may
aid in better compliance and medication adherence, thus improving overall healthcare quality and safety. Major diabetes
professional organizations regard patient-centered decision-making to be of paramount significance for individualized
T2D care.22,34 Our study results may assist healthcare professionals in educating patients and making shared treatment
decisions to improve T2D management.

To our knowledge, this is the first study to provide evidence on T2D patients’ choices of oral antihyperglycemic medications
in LatAm. Government and policymakers could consider our findings in strategically designing and planning methods to
improve T2D management and reduce the risk of associated comorbidities. Future research is needed to evaluate the general-
izability of these results.

Figure 2 Association of patients’ baseline characteristics with the preference of SGLT2i’s profile.
Notes: *p < 0.05; †OR> 1 is in favor of SGLT2i.
Abbreviations: BMI, body mass index; BP, blood pressure; HbA1c, glycosylated hemoglobin; SGLT2i, sodium-glucose cotransporter-2 inhibitor; T2D, type 2 diabetes; Uni/
PG, university/postgraduate.
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Limitations
There are limitations inherent to the cross-sectional and patient’s self-reported nature of this study. Patients included were
from two LatAm countries, which limits the generalizability of the results. DCE is a widely used and accepted
methodology to evaluate patients’ preferences in the presence of two or more possible treatment options. Efforts were
made to minimize bias in exploring patients’ medication preferences by including questions that were clear and easy to
understand for the respondents, and by providing a trained facilitator to clarify any queries they could have while
completing the questionnaire. Despite these considerations, it remains elusive whether the reported preferences reflect the
actual preferences in real-life situations, thus results may lack external validity and should be carefully interpreted.

Conclusion
In this cross-sectional evaluation, SGLT2i’s profile was preferred over DPP4i’s profile as a treatment option by LatAm
patients with T2D regardless of baseline characteristics. As shown here, treatment preference is a result of multiple
aspects that influence patients’ decisions. We, therefore, believe that a patient-centered approach involving a thorough
understanding of patients’ preferences and education needs, with physicians engaging patients in the decision-making
process, via fluid communication and a healthy patient-healthcare team relationship, will not only lead to improved
treatment adherence but will also improve personal satisfaction, QoL, and overall healthcare outcomes.
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