
O R I G I N A L  R E S E A R C H

Higher Compliance with Treatment 
Administration Instructions for Injectable 
Dulaglutide versus Oral Semaglutide Reported by 
People with Type 2 Diabetes in Clinical Practice 
Settings in Spain: The TRU-Experience Study
Silvia Díaz-Cerezo1, Esther Artime 1, Jennifer Redondo-Antón 1, Natalia Duque 1, Erik Spaepen2, 
Miguel Ángel Mangas Cruz3, Claudia Arnas-Leon4, Gabriel Olveira 5–8, Irene Rodríguez Rodríguez9, 
María Teresa Julián Alagarda10, Nuria Valdés 11,12, Agustín Ángel Merchante 13, Lluís Masmiquel9, 
Miriam Rubio-de Santos1

1Medical Department. Eli Lilly and Company, Alcobendas, Madrid, Spain; 2HaaPACS GmbH, Schriesheim, Germany; 3Department of Endocrinology 
and Nutrition, Hospital Universitario Virgen del Rocío, Seville, Spain; 4Department of Endocrinology and Nutrition, Hospital Universitario de Gran 
Canaria Doctor Negrín, Las Palmas, Spain; 5Department of Endocrinology and Nutrition, Hospital Regional Universitario de Málaga, Málaga, Spain; 
6Institute of Biomedical Research in Malaga (IBIMA)-Bionand Platform, University of Malaga, Málaga, Spain; 7Department of Medicine and 
Dermatology, Faculty of Medicine, University of Malaga, Málaga, Spain; 8CIBER of Diabetes and Associated Metabolic Diseases, Carlos III Health 
Institute, Madrid, Spain; 9Department of Endocrinology and Nutrition, Hospital Son Llàtzer, Palma, Spain; 10Department of Endocrinology and 
Nutrition, Hospital Universitario Germans Trias i Pujol, Badalona, Spain; 11Department of Endocrinology and Nutrition, Hospital Universitario Cruces 
Biobizkaia, Barakaldo, Spain; 12Endocrinology and Nutrition Department, Universidad del País Vasco/EHU, CIBERDEM, CIBERER, Endo-ERN, Bizkaia, 
Spain; 13Department of Endocrinology and Nutrition, Hospital General de Castellón, Castellón, Spain

Correspondence: Silvia Díaz-Cerezo, Eli Lilly and Company, Av. de la Industria 30, Madrid, Alcobendas, 28108, Spain, Email diaz_silvia@lilly.com

Purpose: This study compared patient-reported compliance with package leaflet administration instructions of two glucagon-like peptide 1 
receptor agonists (GLP-1 RAs) for the treatment of type 2 diabetes (T2D): weekly injectable dulaglutide and daily oral semaglutide.
Patients and Methods: This was an observational cross-sectional study conducted in Endocrinology Units in Spain. Patients with 
T2D receiving weekly injectable dulaglutide or daily oral semaglutide at study enrolment who had initiated treatment 3–12 months 
before were consecutively recruited during routine visits. Clinical data were extracted from the participants´ medical records. An ad- 
hoc questionnaire asked how often all and each of the administration instructions specific to each treatment were being followed (eg, 
timing, steps of intake). Compliance in both groups was calculated using relative and absolute frequencies and matching using the 
FMA model. The relationship between compliance and sociodemographic/clinical variables was assessed using bivariate analyses. 
Logistic regression analyses were performed to identify predictors of compliance.
Results: A total of 95 participants treated with weekly injectable dulaglutide and 135 participants treated with daily oral semaglutide 
were evaluated. More participants treated with weekly injectable dulaglutide (96.8%) than participants treated with daily oral 
semaglutide (90.4%) were compliant with all package leaflet administration instructions. After adjusting for potential between- 
group imbalances, higher compliance in the weekly injectable dulaglutide group compared with the daily oral semaglutide group 
was observed (odds ratio=3.2, 95% confidence interval 1.4–21.3).
Conclusion: Compliance with package leaflet administration instructions was significantly higher in patients with T2D receiving 
weekly injectable dulaglutide compared to those receiving daily oral semaglutide. This type of real-world compliance data can inform 
strategies to improve patient education and adherence, and physician prescribing practices, with the goal of ultimately leading to better 
clinical outcomes and quality of life.
Keywords: glucagon-like peptide 1 receptor agonists, injectable administration, oral administration, treatment adherence, real world 
evidence, endocrinology
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Introduction
Type 2 diabetes (T2D) is a chronic, progressive, metabolic disease characterized by the presence of high levels of glucose 
in the blood.1 Current guidelines indicate that the main goal of T2D treatment is to prevent or delay diabetes-related 
complications, which are mainly cardiovascular, and to maintain quality of life.1,2 Among the multiple therapeutic 
options available for the treatment of T2D, some glucagon-like peptide-1 receptor agonists (GLP-1 RAs) are drugs that, 
in addition to their strong anti-hyperglycemic and weight-lowering properties, can provide cardiovascular and renal 
benefits.1 Most GLP-1 RAs currently commercially available in Spain (dulaglutide, liraglutide, and semaglutide) are 
administered by subcutaneous injections; in addition, oral semaglutide has also been available in Spain since 
November 2021. Differences in the profile and administration methods of GLP-1 RAs may play an essential role in 
treatment adherence, persistence, and eventually real-world effectiveness of these drugs. Prior studies indicate that higher 
adherence to treatment can contribute to improved glycemic control in people with T2D, which, in turn, can help reduce 
the risk of cardiovascular disease, one of the main goals of treatment in T2D.2,3

Generally, evidence suggests that less complex treatment administration schedules promote adherence, partly due to 
the ease of administration and patient compliance with the instructions for use.4,5 Dulaglutide is a once-weekly injectable 
GLP-1 RA, which is provided in a prefilled pen and can be administered at any time of the day, independent of meals, 
and should be injected in the abdomen, thigh, or upper arm.6,7 In contrast, oral semaglutide is administered once a day, on 
an empty stomach, at any time of the day. The tablet should be taken whole, without splitting or chewing, with a glass 
(approximately 120 mL) of water. In addition, once the tablet has been swallowed, it is necessary to wait 30 minutes 
before eating, drinking, or taking any other oral medication.8 The REVISE study evaluated the preferences among people 
with T2D regarding weekly injectable dulaglutide and daily oral semaglutide.9 People with T2D preferred oral treatments 
versus once-weekly injectable drugs with a ratio of 3:1 before patients were aware of the product-specific instructions for 
administration. This preference ratio changed to 1:1 when details of the product-specific administration profile (weekly 
injectable dulaglutide and daily oral semaglutide) were provided.9 Timing and steps of intake were the main reasons for 
switching from an initial preference for a daily oral to the weekly injectable dulaglutide profile. The REVISE study also 
showed that administration instructions play an important role in the choice of medication. Preferences depend on several 
factors, such as the flexibility and complexity of the treatment regimen, the route, the frequency of administration, and 
the patient’s lifestyle.9

Understanding differences in compliance between medications can provide valuable insights for developing strategies 
to improve patient education, optimize prescriptions, and enhance therapeutic adherence, ultimately leading to better 
clinical outcomes and quality of life. No study to date has compared if there are differences in compliance with 
administration instructions between weekly injectable dulaglutide versus daily oral semaglutide among users in the 
real world. To address this issue, the TRU-Experience study compared patient-reported compliance with treatment 
administration instructions of these two drugs in people with T2D in clinical practice in Spain. Additionally, the study 
aimed to describe the socio-demographic and clinical characteristics of people treated with weekly injectable dulaglutide 
and those treated with daily oral semaglutide, identify key drivers (socio-demographic, treatment-related, and clinical) of 
patient-reported compliance with package leaflet recommendations regarding the method of administration, and identify 
aspects of the method of treatment administration where patients are less/more compliant.

Materials and Methods
Study Design
This was an observational, multicenter comparative study with cross-sectional data collection and retrospective extraction 
of patient medical records, conducted in seven endocrinology units in Spain, in people with T2D treated with weekly 
injectable dulaglutide or daily oral semaglutide. Data collection took place from November 2022 to July 2023 (Figure S1). 
At the time the study started, participants were already on treatment with weekly injectable dulaglutide or daily oral 
semaglutide, so there was no attempt to influence prescribing patterns, and treatment decisions were solely at the discretion 
of the investigator and the participant, and completely independent of participation in the study. All participants in the study 
provided signed informed consent, and the study was approved by the Ethics Committee for Drugs Research of the Hospital 
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Universitario Fundación Alcorcón (Reg. 22/55). This study was conducted in accordance with the protocol and ethical 
principles that have their origin in the Declaration of Helsinki and that are consistent with applicable Good 
Pharmacoepidemiology Practices and applicable laws and regulations of Spain.

Site and Participant Selection
A feasibility assessment was conducted to guide site selection and to ensure that enough participants on treatment with 
weekly injectable dulaglutide or daily oral semaglutide and with data were available to meet study objectives. The sites 
had to be endocrinology units using GLP-1 RAs in their routine practice, with enough patients meeting the selection 
criteria within the planned data collection period, geographically spread across Spain, and with accessible medical 
records. The staff of the site had to be available and willing to participate in the study, with a record of experience in 
observational studies, and with no participation in other studies that could interfere with recruitment.

Only adults (≥18 years of age) receiving weekly injectable dulaglutide or daily oral semaglutide with a diagnosis of T2D 
who had started treatment at least 3 months and no more than 12 months prior to inclusion in the study were eligible to 
participate. Also, participants had to be able to understand and answer study questionnaires correctly (according to the 
investigator’s opinion), and sign the Informed Consent to participate in the study voluntarily. People with T2D who were 
participating in any clinical trial or patient support programs or who were unable to self-administer treatment were excluded.

Data Collection
The study collected data reported by the patient via ad hoc electronic questionnaires (e-questionnaires) during a routine 
care visit to the site, as well as secondary data extracted from the participant’s medical records by the site investigator 
(Figure S1). Two distinct e-questionnaires were developed in Spanish using the same language as in the Spanish package 
leaflet for each treatment of interest. No additional testing was required for the purpose of the study. The e-questionnaires 
(Table 1) recorded self-reported compliance with instructions in the drug package leaflet regarding the method of 
administration.10,11 The weekly injectable dulaglutide e-questionnaire contained four close-ended questions and the 
daily oral semaglutide questionnaire contained six close-ended questions. The first question in each of the 

Table 1 Type of Compliance (See Methods for Details), Package Leaflet Instructions, and Drug-Specific Questionnaires

Compliance Package Leaflet Instructions Questionnaire*

Injectable dulaglutide

General (All) 1. When you inject yourself with the drug, how often do you 

follow all the following steps? You inject it once per week under 

the skin of your abdomen, thigh or in your upper arm, following 
the instructions of the pen: pull the cap, unlock, press the 

injection button, keep the pen over your skin (5–10 seconds) 

and finally, remove the pen from your skin

Calculated “A dose once a week” 2. You inject yourself with the drug once per week

“It is injected under the skin in the stomach area (abdomen) or 

in the upper part of the leg (thigh). If another person gives you 
the injection, it can be done in the upper arm”

3. How often do you inject the drug under the skin of your 

abdomen, thigh or in your upper arm?

Pen instructions: “Pull off the cap. Place the clear base flat and 
firmly on your skin at the injection site. Unlock by turning the 

locking ring. Press and hold the green injection button; you will 

hear a loud click. Continue to hold the clear base firmly on 
your skin until you hear a second click. This will occur when 

the needle begins to retract, in approximately 5–10 seconds. 

Remove the pen from the skin”

4. When you inject yourself with the drug, how often do you 
follow the instructions of the pen (pull off the cap, unlock, press 

the injection button, keep the pen over your skin 

[5–10 seconds] and finally, remove the pen from your skin)?

(Continued)
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e-questionnaires evaluated all treatment administration instructions together, and the other questions evaluated the 
different instructions separately (Table 1). Each participant responded to the questions from one questionnaire (weekly 
injectable dulaglutide or daily oral semaglutide) according to the specific treatment they were receiving. After confirming 
that the person with T2D met the study selection criteria and agreed to participate in the study, the participants completed 
the e-questionnaire on their own (web-based platform), without the assistance of site personnel, during or at the end of 
the medical consultation in the same consultation room. The e-questionnaire was designed so that it would not take more 
than 5 minutes to complete. Participants were reminded that this study was not intended to judge anyone, that the doctor/ 
site personnel would not have access to the patient’s answers, that it would not change the care they received regardless 
of what they answered, and that their data would be coded and disassociated so that it was not linked to their personal 
data. Participants were not remunerated for participating in the study.

In addition, once participants had completed the e-questionnaire, socio-demographic (age, gender, educational level) 
and clinical data (T2D diagnosis date, comorbidities, glycated hemoglobin [HbA1c], body mass index [BMI], treatment 
data on prior GLP-1 RA use and concomitant treatments) were extracted from the participant’s medical records by the 
site investigator (Figure S1). The investigator selected those comorbidities present in each patient from a predefined list. 
The investigator could complete the clinical and treatment-related variables after the visit.

Endpoints and Assessments
The primary endpoint was to compare patient-reported compliance with all recommendations provided in the package 
leaflet regarding the method of administration with weekly injectable dulaglutide versus daily oral semaglutide. 
Compliance was evaluated by considering the answers to questions in the e-questionnaire on how often treatment 
administration instructions were being followed, using a five-point Likert Scale: 0–4 (0 = always; 1 = very often; 2 = 
sometimes; 3 = rarely; 4 = never), where “always” represents a frequency of 10 out of 10 times, “very often”: 8–9 out of 
10 times, “sometimes”: 4–7 out of 10 times, “rarely”: 1–3 out of 10 times, and “never”: 0 out of 10 times. “General 
compliance” was evaluated using responses to question 1 in both questionnaires, and “calculated compliance” was 

Table 1 (Continued). 

Compliance Package Leaflet Instructions Questionnaire*

Oral semaglutide

General (All) 1. When you take the drug, how often do you follow all the 

following steps? I take it once per day, with an empty stomach 

at any time of the day, I swallow the whole tablet with a sip of 
water (up to 120 mL), and I wait at least 30 minutes before 

eating, drinking, or taking other oral medications

Calculated “The dose is one tablet once a day” 2. You take the tablets once per day

“Take the tablet on an empty stomach at any time of the day” 3. How often do you take the tablet with an empty stomach?

“Swallow the tablet whole with a sip of water (up to 120 mL). 

Do not break, crush, or chew the tablet as it is not known 
whether it affects the absorption of semaglutide. After taking 

the tablet, wait at least 30 minutes before eating the first food 

or drink of the day or taking other oral medications”

4. When you take the tablet, how often do you take it whole 

(without splitting, crushing, or chewing it)?

5. When you take the tablet, how often do you take it with 

a sip of water (up to 120 mL)?

6. When you take the tablet, how often do you wait at least 

30 minutes before eating, drinking, or taking other oral 
medications?

Note: *These questionnaires are based on the information in the package leaflet instructions and were developed for the purpose of the study to record self-reported 
compliance with the method of administration. The version completed by the participants was in Spanish. Depending on the medication prescribed, each participant 
completed either the weekly injectable dulaglutide or the daily oral semaglutide questionnaire. For each question, the participants had to choose among the following 
responses: “Always” (frequency of 10 out of 10 times), “Very often” (8–9 out of 10 times), “Sometimes” (4–7 out of 10 times), “Rarely” (1–3 out of 10 times), and “Never” 
(0 out of 10 times).
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determined based on the answers to questions 2–4 for weekly injectable dulaglutide and 2–6 for daily oral semaglutide 
questionnaires. Participants were classified as “general” compliant if they responded “always” or “very often” to question 
1 of the questionnaires. Participants were classified as non-compliant if they gave a different answer. Participants were 
classified as “calculated” compliant if they responded “always” or “very often” to questions 2–4 for weekly injectable 
dulaglutide participants, or 2–6 for daily oral semaglutide participants, evaluating each instruction independently. They 
could also answer “sometimes” or “rarely” to one of the questions, but not with “never” and still be considered 
compliant. Participants were classified as “non-compliant” in the remaining cases.

Further, an ad-hoc analysis of general compliance was conducted, considering as compliant only those participants 
that “always” followed all the instructions (item 1 of the questionnaires).

The secondary endpoints included describing the socio-demographic and clinical characteristics of the study parti-
cipants, identifying key drivers of patient-reported compliance with package leaflet recommendations, and identifying 
features of treatment administration where patients were less/more compliant. Sociodemographic (sex, age), treatment- 
related (GLP-1 RAs prescribed, GLP-1 RA dosage, concomitant treatments, additional diabetes treatment, administration 
route of previous treatment), and clinical variables (weight, BMI, comorbidities, time between HbA1c tests, HbA1c 
difference before starting treatment with weekly injectable dulaglutide or daily oral semaglutide and last available value, 
time from diagnosis to treatment onset, time from treatment onset to patient inclusion) were explored as drivers of 
participant-reported compliance.

Statistical Analysis
Sample Size Calculation
In the absence of data on compliance with package leaflet recommendations from previous studies, treatment adherence 
was used as a proxy to estimate sample size. Approximately 60% of people on weekly injectable dulaglutide or daily oral 
semaglutide have been found to be adherent to treatment.12 With a unilateral confidence level of 95%, a power of 85%, 
a non-inferiority margin of 15%,13 and applying the formula:14

a minimum sample size of 306 people with T2D treated with weekly injectable dulaglutide or daily oral semaglutide 
for 3–12 months (153 people per group) was estimated. Assuming a 10% drop-out rate (mainly due to withdrawal or 
missing data), the study aimed to recruit 340 participants (170 per group). Due to operational and feasibility challenges 
encountered during recruitment, the final sample included 95 subjects receiving weekly injectable dulaglutide and 135 
receiving daily oral semaglutide, corresponding to a statistical power of 75.1%, which was considered adequate to 
perform the statistical analysis.

Other Analyses
Descriptive statistics (mean, standard deviation [SD], or relative and absolute frequencies) were used to describe 
demographic and clinical characteristics.

To analyze differences in treatment compliance between weekly injectable dulaglutide and daily oral semaglutide, an 
un-adjusted analysis was conducted in which proportions of subjects who were considered compliant with treatment 
instructions from the package leaflet for each group were calculated. Patients were classified as meeting general or 
calculated compliance criteria as indicated in the previous section.

After the un-adjusted analysis, a frequentist model averaging (FMA) approach was applied to minimize the potential 
between-group variation at baseline due to non-randomization. The variables used in balancing scores included age, 
BMI, prior GLP-1 RA, comorbidities, time since diagnosis, HbA1c before current GLP-1 RA, current GLP-1 RA, sex, 
and education (Supplementary Table S1). The FMA approach runs several matching methods (propensity scores 
matching or weighting, regression, etc)., giving more weight to the methods which fit the data better and downweighing 
methods that do not have good predictive ability, and then produces a final estimate that is a weighted average from all 
the methods (Supplementary Tables S2 and S3).15 Relative frequencies of participants who were considered compliant 
with treatment instructions in the matched weekly injectable dulaglutide and daily oral semaglutide groups were 
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calculated. The odds ratio (OR) with 95% confidence intervals (CIs) and the respective p-values were derived from the 
model.

To identify key drivers of participant-reported compliance (binary outcome), bivariate analysis was performed. The 
relationships between compliance and quantitative variables were measured using Student’s t-test for variables with 
normal distribution and homogeneous variances and Mann–Whitney U test when the above criteria were not met. The 
Chi-square test or Fisher’s exact test were used for the quantitative variables. Fisher’s exact test was used when any of 
the frequencies compared was lower than 5%.

A logistic regression analysis was performed using the stepwise method to assess predictors of compliance. The 
stepwise methodology used for regression estimation involves a step-by-step iterative construction of a regression model 
involving the selection of independent variables to be used in a final model. This is done by successively adding or 
removing possible explanatory variables and testing for statistical significance after each iteration. This iterative process 
enables the elimination of non-significant variables, thus ensuring that the regression model does not produce results that 
are not statistically significant. In order to control for confounding variables, a bivariate analysis was performed prior to 
the regression. The statistically significant variables in one or both groups were then used in the logistic regression. The 
relationship between compliance and quantitative variables was assessed using the Student’s t-test for variables with 
normal distribution and homogeneous variances and the Mann–Whitney U test when the above criteria were unmet. For 
quantitative variables, the Chi-square test or Fisher’s exact test was used, with Fisher’s exact test being used when any of 
the frequencies compared was less than 5%.

Analyses were conducted using the software STATA v.14 on data from valid participants (defined as those who met 
the selection criteria and answered all the questions in the questionnaire).

Results
A total of 230 participants were included in the study, 95 receiving weekly injectable dulaglutide and 135 receiving daily 
oral semaglutide at time of inclusion.

Demographic and Clinical Characteristics
Demographic and clinical characteristics are included in Table 2. Mean (SD) age of the participants was 59.9 (11.5) years 
and 58.3% were male. The mean HbA1c at GLP-1 RA initiation was 8.1% (1.7), and this occurred 10.6 (8.3) years after 
diagnosis. At the time of inclusion, mean HbA1c (based on the latest recorded value) was 7.0% (1.1) and mean BMI was 
34.5 (5.5) kg/m2. People receiving daily oral semaglutide had a higher BMI than those on weekly injectable dulaglutide. 
Additionally, the percentages of people presenting with obesity class II and III were also higher in the daily oral 
semaglutide group than in the weekly injectable dulaglutide group (Table 2). Both groups showed a high comorbidity 

Table 2 Patient Demographic and Clinical Characteristics

Injectable Dulaglutide 
(n=95)

Oral Semaglutide 
(n=135)

Total 
(n=230)

Age, mean (SD) 62.2 (10.7) 58.4 (11.9) 59.9 (11.5)

Sex, male, n (%) 55 (57.9) 79 (58.8) 134 (58.3)

Educational level, n (%)

Without studies 7 (7.4) 10 (7.4) 17 (7.4)

Primary or secondary education 54 (56.8) 77 (57.0) 131 (57.0)

Vocational education 20 (21.1) 29 (21.5) 49 (21.3)

University education or higher 14 (14.7) 19 (14.1) 33 (14.3)

(Continued)
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burden, with 94.3% presenting with at least one comorbidity and mean (SD) number of comorbidities per patient being 
3.3 (1.6). Most frequent comorbidities were hypertension and dyslipidemia. People in the weekly injectable dulaglutide 
group had a slightly higher comorbidity burden than those in the daily oral semaglutide group (Table 2).

Table 2 (Continued). 

Injectable Dulaglutide 
(n=95)

Oral Semaglutide 
(n=135)

Total 
(n=230)

Time since T2D diagnosis to treatment initiation, months, mean (SD) 11.3 (7.9) 10.2 (8.5) 10.6 (8.3)

HbA1c before dulaglutide/oral semaglutide initiation (%), mean (SD) 8.3 (1.6) 8.0 (1.9) 8.1 (1.7)

Latest HbA1c, mean (SD) 7.0 (1.0) 7.0 (1.2) 7.0 (1.1)

BMI, mean (SD) 33.6 (5.0) 35.1 (5.8) 34.5 (5.5)

BMI ranges, n (%)

Normal weight (18.5–24.9 kg/m2) 0 (0.0) 1 (0.7) 1 (0.4)

Overweight (25.0–29.9 kg/m2) 23 (24.2) 25 (15.5) 48 (20.9)

Type I obesity (30–34.9 kg/m2) 44 (46.3) 45 (33.3) 89 (38.7)

Type II obesity (35–39.9 kg/m2) 18 (18.9) 39 (28.9) 57 (24.8)

Type III obesity (>40 kg/m2) 10 (10.5) 25 (18.5) 35 (15.2)

Comorbidities/participant, mean (SD) 3.7 (1.8) 3.1 (1.5) 3.3 (1.6)

At least 1 comorbidity, n (%) 90 (94.7) 127 (94.1) 217 (94.3)

Comorbidities*, n (%)

Hypertension 73 (81.1) 87 (68.5) 160 (73.7)

Dyslipidemia 68 (75.6) 97 (76.4) 165 (76.0)

Hypothyroidism 14 (15.6) 11 (8.7) 25 (11.5)

Myocardial infarction 13 (14.4) 12 (9.4) 25 (11.5)

Renal failure 14 (15.6) 10 (7.9) 24 (11.1)

Retinopathy 19 (21.1) 1 (0.8) 20 (9.2)

Angina 10 (11.1) 7 (5.5) 17 (7.8)

Chronic pulmonary disease 7 (7.8) 9 (7.1) 16 (7.4)

Heart failure 7 (7.8) 6 (4.7) 13 (6.0)

Ulcer disease 0 (0.0) 12 (9.4) 12 (5.5)

Peripheral vascular disease 7 (7.8) 4 (3.1) 11 (5.1)

Neoplasms 5 (5.6) 3 (2.4) 8 (3.7)

Diabetic neuropathy 4 (4.4) 3 (2.4) 7 (3.2)

Stroke 2 (2.2) 5 (3.9) 7 (3.2)

Notes: *Comorbidities presented in >3% of the total study population. The percentage of each comorbidity was calculated using the number of patients in the group who 
had ≥1 comorbidity as the denominator. List of comorbidities considered: hypertension, dyslipidemia, hypothyroidism, angina, myocardial infarction, heart failure, stroke, 
transitory ischemic accident, peripheral vascular disease, cerebrovascular disease, mild neurodegenerative disease, diabetic neuropathy [diabetic foot disease], chronic 
pulmonary disease, connective tissue pathology, retinopathy, ulcer disease, moderate or severe liver failure [Child–Pugh scale B or C], renal failure [moderate or severe] 
[with a glomerular filtration rate of less than 60 mL/min/1.73m2], neoplasms, and AIDS. 
Abbreviations: AIDS, acquired immunodeficiency syndrome; BMI, body mass index; HbA1c, glycated haemoglobin; SD, standard deviation.
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Treatment-Related Characteristics
Treatment-related characteristics are included in Table 3. Overall, people had a median time on treatment with weekly 
injectable dulaglutide or daily oral semaglutide of 189 days at time of inclusion. Weekly injectable dulaglutide 
participants had been on treatment longer than the daily oral semaglutide group (Table 3). Most participants (91.6%) 
were receiving the highest dose of weekly injectable dulaglutide commercialized in Spain (1.5 mg). For those taking 
daily oral semaglutide, the majority were taking the 7 and 14 mg doses (Figure 1). In the weekly injectable dulaglutide 
group, 87.4% of people were naïve to GLP-1 RAs, while only 60.0% of people using daily oral semaglutide had not been 
previously treated with GLP-1 RAs. Those who had been previously treated with a GLP-1 RA in the weekly injectable 
dulaglutide group had received liraglutide or subcutaneous semaglutide, while those who had been previously treated 
with a GLP-1 RA in the daily oral semaglutide group had received mainly subcutaneous semaglutide (Table 3). Up to 
94.3% of all participants were receiving concomitant antidiabetic treatments and 95.2% treatments for other diseases. 
The most common concomitant antidiabetic treatments were biguanides, sodium-glucose cotransporter 2 inhibitors, and 
insulin (Table 3).

Compliance with Treatment Administration Instructions
General compliance was observed in 96.8% of participants taking weekly injectable dulaglutide and 90.4% of partici-
pants taking daily oral semaglutide, who reported being compliant with all instructions “very often” or “often” in their 

Table 3 Treatment-Related Characteristics

Injectable Dulaglutide 
(n=95)

Oral Semaglutide 
(n=135)

Total (n=230)

Time on treatment, days, median [IQR] 272.0 [200.0–336.0] 154.0 [106.0–194.0] 189.0 [131.0–279.0]

Previous GLP-1 RA*, n (%) 12 (12.6) 54 (40.0) 66 (28.7)

Semaglutide (SCI) 4 (33.3) 41 (75.9) 45 (68.2)

Liraglutide (SCI) 4 (33.3) 9 (16.7) 13 (19.7)

Dulaglutide (SCI) 2 (16.7) 10 (18.5) 12 (18.2)

Exenatide (SCI) 1 (8.3) 5 (9.3) 6 (9.1)

Semaglutide (oral) 2 (16.7) 3 (5.6) 5 (7.6)

Lixisenatide (SCI) 1 (8.3) 1 (1.9) 2 (3.0)

Concomitant antidiabetic treatments >5%, n (%) 88 (92.6) 129 (95.6) 217 (94.3)

Biguanides 75 (87.2) 102 (85.0) 177 (85.9)

SGLT2i 55 (64.0) 77 (64.2) 132 (64.1)

Insulin 34 (38.6) 51 (39.5) 85 (39.2)

Sulphonylureas 2 (2.3) 14 (11.7) 16 (7.8)

Glinides 7 (8.1) 5 (4.2) 12 (5.8)

Other concomitant treatments (not-T2D related), n (%) 92 (96.8) 127 (94.1) 219 (95.2)

Total number of concomitant treatments, mean (SD) 6.2 (4.0) 5.3 (3.6) 5.6 (3.8)

Total number of daily tablets/injections, mean (SD) 9.5 (4.4) 8.6 (4.5) 8.9 (4.5)

Notes: *Some patients had received more than one prior GLP-1 RA. 
Abbreviations: GLP-1 RA, Glucagon-like peptide-1 receptor agonists; IQR, interquartile range; SCI, subcutaneous injection; SD, standard deviation; SGLT2i, sodium- 
glucose co-transporter-2 inhibitors; T2D, type 2 diabetes.
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answers to item 1 of the questionnaire (Figure 2). Only 1.1% of participants in the weekly injectable dulaglutide group 
reported “rarely” or “never” following all instructions, versus 8.1% in the daily oral semaglutide group.

General compliance was also calculated after adjusting for potential between-group imbalances at baseline. The FMA 
analysis revealed 3.2 times higher odds for general compliance in participants in the weekly injectable dulaglutide group 
versus the daily oral semaglutide group (OR = 3.2; 95% CI 1.4–21.3), which was statistically significant.

An additional ad-hoc analysis was conducted only for general compliance considering only the participants that 
“always” followed all the instructions. For these, the comparative adjusted analysis showed a higher general compliance 
for the weekly injectable dulaglutide group versus the daily oral semaglutide group (OR = 4.1; 95% CI 2.3–7.7), which 
was statistically significant.

Calculated compliance revealed that 96.8% of the people taking weekly injectable dulaglutide were compliant, versus 
85.9% of the people taking daily oral semaglutide. Only 1% of participants in the weekly injectable dulaglutide group 
reported never following all the steps, 1% rarely injected the drug once per week, and 1% never followed the instructions 
of the pen (Figure 2). The instructions which participants had the most difficulty following for those taking daily oral 
semaglutide were following all steps (Question 1), the use of water (Question 5), and the need to have an empty stomach 
(Question 3) [Figure 2].

Key Drivers of General Compliance
In the bivariate analysis aiming to identify clinical or sociodemographic variables as key drivers of general compliance, 
no statistically significant association was found between sex and compliance (p>0.05). While participants who were 
non-compliant with weekly injectable dulaglutide treatment were older than the compliant participants (p=0.031), no 
relationship between compliance and age was observed in people receiving daily oral semaglutide. Non-compliant 
participants had more comorbidities than the compliant participants in the total study population (p=0.019), and in the 
daily oral semaglutide group (p=0.015), but no association was found for participants in the weekly injectable dulaglutide 
group or with any of the remaining clinical characteristics.

Figure 1 Current GLP-1 RA treatment. Percentage of participants taking the two doses of injectable dulaglutide (0.75 or 1.5 mg; higher doses of dulaglutide are not 
commercialized in Spain), or three doses of oral semaglutide (3, 7, and 14 mg). Weekly injectable dulaglutide, N=95; daily oral semaglutide, N=135.
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Regarding treatment-related characteristics, the bivariate analysis found a statistically significant difference in general 
compliance between participants currently treated with daily oral semaglutide versus those receiving weekly injectable 
dulaglutide (p=0.047), with the former participants being less compliant. No statistically significant association was 
found with the other analysed treatment-related characteristics (mean time between diagnosis and current GLP-1 RA 
prescription, mean time on current GLP-1 RA or mean number of tablets or daily injections for concomitant treatments). 
General compliance of subjects treated with weekly injectable dulaglutide was slightly negatively affected by concomi-
tant treatment with insulin (not significant, p=0.055).

Variables significant in the bivariate analysis (current GLP-1 RA treatment [weekly injectable dulaglutide or daily 
oral semaglutide], age, and number of comorbidities) were not key drivers of compliance in the multivariable logistic 
regression analysis (p>0.05).

Discussion
This study compared patient-reported compliance with treatment administration instructions in the package leaflet 
between two GLP-1 RA treatments for T2D in the real world: weekly injectable dulaglutide and daily oral semaglutide. 
Overall, the results showed a statistically significant better compliance of participants in the weekly injectable dulaglutide 
group versus the daily oral semaglutide group. After adjusting for baseline variables, the OR for general compliance in 
participants receiving weekly injectable dulaglutide, compared to those treated with daily oral semaglutide, was 3.2 (95% 
CI 1.4–21.3), meaning that participants taking weekly injectable dulaglutide had 3.2 times higher odds of following 
treatment administration instructions than patients taking daily oral semaglutide.

Figure 2 Results indicating the proportion of participants taking weekly injectable dulaglutide or daily oral semaglutide who follow treatment administration instructions 
Table 2.
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Overall, participants in this study had similar demographic and clinical characteristics to those seen in other studies of 
the use of GLP-1 RAs in Spain.16,17 For example, in a real-world study of 1402 people with T2D taking GLP-1 RAs in 
Spain the mean age and mean BMI were 62.0 years and 35.5 kg/m2, comparable to 59.9 years and 34.5 kg/m2, 
respectively, in the present study. Although in this study the groups treated with weekly injectable dulaglutide and 
daily oral semaglutide were generally similar, most participants (87.4%) in the injectable dulaglutide group were naïve to 
GLP-1 RA treatment, while a large proportion (40.0%) of those in the oral semaglutide group had previously received 
subcutaneous semaglutide.

Differences in the profile and administration methods of GLP-1 RAs may play an essential role in treatment 
adherence, persistence, and eventually effectiveness in usual clinical practice of these drugs. One of the causes for non- 
compliance with the treatment may be poor understanding of medical explanations related to treatment administration. 
Hence, a possible strategy to increase compliance is simplifying the prescription regimen.18 The REVISE study of 
patients’ preferences for the product-specific administration of two GLP-1 RAs showed that route, frequency of injection, 
and complexity of treatment are key factors in patient preferences for treatment.9 This study showed that preferences can 
switch when participants have clear descriptions of how drugs are administered. Also, another study showed that a large 
proportion of patients prefer weekly versus daily injection,19 therefore once-weekly administration of injectable dulaglu-
tide may improve compliance compared to more frequently administered regimens.7

The study showed that 94.3% of participants were taking concomitant antidiabetic treatments and 95.2% were taking 
non-T2D-related concomitant treatments. Further, the number of daily tablets and/or injections was 8.9 (SD=4.5). This 
level of polypharmacy is in line with results from other observational studies.4 A recent report showed that, paradoxi-
cally, more complex regimens are associated with worse HbA1c levels.20,21 In this study, 94.1% of participants taking 
daily oral semaglutide had comorbidities, with the number of comorbidities being higher in the non-compliant partici-
pants than in the compliant participants in the population (p=0.015). A high burden of comorbid conditions associated 
with polypharmacy has been shown to be perceived as a barrier for treatment compliance in people with T2D,4,22,23 and 
this effect has also been observed with oral antidiabetic medication.2,24 However, although 76.3% of daily oral 
semaglutide participants were taking “5 or more” different medications per day (criterion for polypharmacy), no 
statistically significant differences were found between compliance and the number of daily pills/injections taken. 
Therefore, other factors could be influencing the worse compliance in individuals with multiple comorbidities. Weekly 
injectable dulaglutide participants also showed a high burden of comorbidities (94.7%) and polypharmacy (82.1%) but no 
statistically significant effect on compliance was found.

When analyzing instructions independently, 96.8% and 90.4% of participants with weekly injectable dulaglutide and 
daily oral semaglutide, respectively, reported “always” or “very often” following each of the package leaflet instructions. 
However, compliance with package leaflet instructions was lower for those instructions that presented higher difficulties. 
The use of water, the need to have an empty stomach, and the time necessary to wait before eating after taking 
medication were the instructions that had the highest number of participants selecting rarely/never in terms of compliance 
with package leaflet instructions within the oral semaglutide group. In the dulaglutide group, only 1.1% of participants 
indicated rarely/never following pen instructions. This could be due to the simplicity of the semi-automatic administra-
tion device and the fact that the person does not see the needle, requiring minimal manipulation. Generally, for people 
with T2D with comorbidities and multiple medications, less complex treatments allow easier administration schedules, 
facilitating following recommendations and adherence with the treatment.25 Therefore, the differences in compliance 
between treatments observed in the present study could be due to the less complex treatment schedule for injectable 
dulaglutide, which is administered weekly, compared with the treatment schedule for oral semaglutide, which is 
administered daily on an empty stomach, and requires a wait of at least 30 minutes before eating, drinking, or taking 
other oral medications, which might be less adaptable to participants’ daily routines.

A recent study showed that socioeconomic factors can impact on the initiation of a new medication and adherence 
with treatment in T2D, and that these factors should be taken into account during treatment.26 In this study, the 
educational level of the participants was well balanced between the groups. However, the bivariate analysis showed 
that age negatively influenced compliance in participants taking weekly injectable dulaglutide, and a higher number of 
comorbidities negatively influenced compliance of participants receiving daily oral semaglutide. Although the 
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differences were small, both age and comorbidities have been previously shown to influence adherence to 
treatment.18,27

The long-term consequences of better adherence can be significant. Better adherence and persistence in people with 
T2D have been reported in association with lower rates of microvascular and/or macrovascular outcomes and inpatient 
hospitalization and lower or budget-neutral total healthcare expenditure.28 Lack of adherence can increase healthcare 
costs, and in the long term, cost savings from better adherence could be substantial.29 Studies such as this one, that 
provide information on the differences in compliance with administration instructions between medications, can provide 
valuable insights to inform new patient education strategies and enhance medication adherence, as well as to provide 
physicians with information on patient preferences to optimize prescribing practices, with the goal of ultimately leading 
to better clinical outcomes and quality of life.

This study has several limitations that must be considered. As in any retrospective analysis, there could be 
inconsistencies in the clinical variables collected due to errors in the medical records. This cross-sectional study 
included a persistent population and, although affecting both treatment groups, this may have had an impact on the 
generalizability of the results. To minimize this potential bias, a wide entry window of 3–12 months on treatment was 
allowed. In addition, the projected sample size could not be reached due to operational and feasibility challenges, and 
a higher number of participants were included in the daily oral semaglutide group than in the weekly injectable 
dulaglutide group, which may have caused more variability in terms of compliance; however, the final sample size 
gave strong statistical significance. In this study, in both treatment groups most patients were compliant. Therefore, 
differences in compliance or factors that influence it may have been obscured by the difference in group size. 
Moreover, although patients knew that the investigators did not have access to their answers in the e-questionnaire, 
they may have been afraid of being judged for not following all the instructions, and so may have given answers 
suggesting they were more compliant than they really were, which is a limitation inherent to studies using self-reported 
data.30 As a result, the recorded compliance rates may be higher than the actual values, and the wide confidence 
interval in the statistically significant difference in compliance between groups should be noted. Furthermore, the 
questionnaire used in the study has not been validated; however, there was no existing validated questionnaire fit for 
addressing the research objectives and thus it was newly developed using the same language as in the package leaflet 
for each drug; for this reason, we believe that it could be fully understood by patients and do not consider the lack of 
validation to be a significant issue. Also, GLP-1 RA shortages may have had an impact on the characteristics of the 
included population, as changes in treatment with GLP-1 RAs in non-naïve patients can be associated with shortages 
rather than treatment failure. Finally, the study was conducted in centres across different autonomous communities and 
healthcare levels, representing diversity within Spain. However, the findings may not be fully generalizable to other 
countries with different healthcare models.

Conclusion
In summary, the TRU-Experience study has shown that there were differences in patient-reported compliance with 
treatment administration instructions in the package leaflet depending on whether the patient receives weekly injectable 
dulaglutide or daily oral semaglutide. The weekly injectable dulaglutide treatment regimen resulted in statistically better 
compliance with the drug administration instructions, suggesting that the simpler the treatment instructions, the better the 
compliance. In addition, these data demonstrate that, overall, there is still room for improvement in patient education on 
the importance of following administration instructions. For healthcare providers, discussing preferences for medication 
management with people with T2D is important to ensure the correct choices are made. Considering that non-compliance 
with the treatment instructions may affect adherence to treatment, effectiveness, and safety, it is important to take the 
treatment complexity into consideration when prescribing these agents. This type of real-world compliance data can 
inform strategies to improve patient education and adherence, and physician prescribing practices, ultimately leading to 
better clinical outcomes and quality of life.
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