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Purpose: The use of glucagon-like peptide-1 receptor agonists (GLP-1 RAs), including liraglutide and semaglutide, has expanded
rapidly due to their effectiveness in weight management and glycemic control. Rising public interest, off-label cosmetic use, and
prescription-free requests highlight the critical role of community pharmacists in ensuring appropriate patient counselling, safe
dispensing, and rational use of these agents. This study aimed to assess the knowledge, attitudes, and practices of community
pharmacists regarding GLP-1 RAs in Tiirkiye.

Patients and Methods: A cross-sectional survey was conducted among 500 community pharmacists in Tiirkiye between January
and April 2025. Data were collected using a structured, literature-based questionnaire covering sociodemographic characteristics,
attitudes, knowledge, and professional practices. Knowledge was evaluated using a 25-item scoring system. Statistical analyses
included descriptive statistics, chi-square tests, independent samples t-tests, and one-way ANOVA, with significance set at p<0.05.
Results: Requests for semaglutide and liraglutide were primarily for weight loss purposes (82.6% and 79.4%, respectively), and these
agents were often sought without a prescription (over 60%) or medical recommendation (over 35%). The mean knowledge score was
15.8+4.3. Differences were observed across gender, professional experience, and pharmacy setting (p<0.05), with higher scores among
female pharmacists, those with more than 16 years of experience, and those working in shopping mall pharmacies. Although most
respondents correctly identified both medications as GLP-1 RAs (85.6% for semaglutide; 83.6% for liraglutide), gaps remained in
regulatory awareness and consistency of routine counselling. A substantial proportion perceived misuse, with over 60% reporting
concerns for both medications.

Conclusion: Community pharmacists demonstrate moderate knowledge and active involvement in counselling for GLP-1 RAs;
however, gaps persist in addressing off-label demand and safety-related patient guidance. Targeted pharmacist education and clearer
regulatory communication may enhance safe and evidence-based use of GLP-1 RAs.

Plain Language Summary: People around the world are showing great interest in new medicines called GLP-1 receptor agonists.
These medicines, such as liraglutide and semaglutide, were first created to help people manage type 2 diabetes, but they are now
widely used for weight loss. Because public demand is rising quickly—often without medical advice—community pharmacists are
becoming the first professionals people turn to for information.

We conducted a survey with 500 community pharmacists in Tiirkiye to understand how much they know about these medicines and
how they guide people who want to use them. Pharmacists told us that most people request these medicines mainly for weight loss, and
many ask for them without a prescription. Pharmacists also reported that they often have to explain how to use the injections, how to
store them safely at home, and what side effects to expect.

Our results show that pharmacists have a moderate level of knowledge. Many understand the basic information, but some important
gaps remain, especially around official approval, correct dosing, and safety recommendations. Pharmacists with more experience
tended to know more, and those working in busy locations such as shopping malls reported higher patient demand.
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These findings highlight how important pharmacists are in helping people make safe and informed choices. As interest in weight
loss medicines continues to grow, pharmacists need clear guidance, reliable training, and strong public health communication to
support responsible use. Improving knowledge and counselling may help prevent misuse and protect the wellbeing of people seeking
these treatments.

Keywords: medication misuse, off-label use, pharmacovigilance, pharmacy practice assessment, weight-loss pharmacotherapy

Introduction

Defined by a body mass index (BMI) >30 kg/m?, obesity now affects over 890 million adults globally, with projections
suggesting this figure could exceed 1.02 billion by 2030 if effective interventions are not implemented.! As obesity
complications such as type 2 diabetes mellitus and cardiovascular diseases are associated with increased obesity related
morbidity and mortality, the treatment of obesity with effective weight management strategies, including pharmacother-
apy, is crucial

Glucagon-like peptide-1 (GLP-1) receptor agonists, particularly liraglutide and semaglutide, have emerged as highly
effective agents due to their combined benefits on glycaemic control and weight reduction.® Initially approved for type 2
diabetes management, both medications demonstrated robust weight-loss effects in large-scale clinical trials, which
ultimately supported their regulatory approval for chronic weight management at higher doses.”® In Tiirkiye, liraglutide
was officially approved for obesity treatment by the Turkish Medicines and Medical Devices Agency for use in patients
with a BMI >30 kg/m?, or >27 kg/m?* with at least one weight related comorbidity.” Semaglutide formulated for glycemic
control in type 2 diabetes was approved in Tiirkiye in 2022.® However, although a different formulation of the same
active ingredient was approved in 2023 specifically for the treatment of obesity, this formulation is not currently available
for sale in community pharmacies in Tiirkiye, thereby limiting access to an approved pharmacological option for obesity
management.” Nevertheless, mirroring global patterns, off-label semaglutide use for weight loss has increased substan-
tially, driven by public interest and social media promotion.'®

This rapid rise in off-label use has raised multiple safety, ethical, and regulatory concerns. Increased demand has
contributed to periodic drug shortages, rising prices, and potential inequities in access.''"'* At the same time, interest in
semaglutide for cosmetic weight loss has been amplified by online trends and non-medical information sources, as
demonstrated in analyses of Google search patterns.'® Pharmacovigilance investigations have further highlighted safety
concerns related to its inappropriate use, including misuse signals detected in the FDA Adverse Event Reporting
System.'' Moreover, recent evidence indicates that public support for off-label Ozempic prescribing carries important
policy implications, reflecting increasing societal pressure on prescribers and pharmacists.'

Community pharmacists are licensed healthcare professionals who serve as the most accessible point of contact
between patients and the healthcare system, particularly in medication dispensing, counselling, and pharmacovigilance
activities. They play a pivotal role in ensuring the rational use, safe dispensing, and patient counselling of GLP-1 receptor
agonists. Their responsibilities include educating patients about approved indications, correct administration techniques,
expected therapeutic outcomes, potential side effects, and contraindications.'> However, international evidence suggests
that pharmacists’ preparedness for weight management services varies considerably. A recent systematic review high-
lighted several barriers—including knowledge gaps, limited training, and workflow and staffing constraints—that may
hinder pharmacists’ ability to deliver comprehensive weight management services.'® Studies conducted in Lebanon and
China similarly revealed deficiencies in pharmacists’ or healthcare professionals’ understanding of GLP-1 receptor
agonists, underscoring the need for improved education and guidance.'*'> Research from Jordan also showed that
reliance on non-scientific information sources can contribute to community-level misconceptions and misuse of GLP-1
medications.'®

Despite the growing clinical importance and widespread public attention toward GLP-1 receptor agonists, data on
community pharmacists’ knowledge, attitudes, and professional practices—particularly in Tiirkiye—remain limited. This
gap is critical, given pharmacists’ frontline role in medication counselling and their direct involvement in preventing
inappropriate or unsafe use of these high-demand therapies. Therefore, this study aims to evaluate the knowledge levels,
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attitudes, and professional practices of community pharmacists in Tiirkiye regarding the use of GLP-1 receptor agonists,
specifically liraglutide and semaglutide, in the context of weight management.

Materials and Methods
Study Design and Setting

This study employed a cross-sectional and descriptive design to evaluate community pharmacists’ knowledge, attitudes,
and practices regarding the use of liraglutide and semaglutide in Tiirkiye. Data were collected between January and
April 2025 from pharmacists working in community pharmacies across multiple provinces. The study focused on
practicing pharmacists who routinely provide pharmaceutical care and patient counselling services. An overview of
the applied study methodology is presented in the flowchart in Figure 1.

Participants and Sampling

The target population consisted of licensed community pharmacists actively working in community pharmacies in
Tiirkiye. A convenience sampling technique was used. Potential participants were approached in person at their
community pharmacies and invited to participate in the study by the researchers. Inclusion criteria were: (1) being
a registered community pharmacist, (2) actively working in a community pharmacy during the study period, and (3)
providing voluntary informed consent. Exclusion criteria were limited to individuals who declined to participate or did

not complete the questionnaire.

Sample Size Determination

The sample size was determined using Cochran’s formula to ensure adequate statistical precision. A 95% confidence
level, 5% margin of error, and an assumed population proportion of 50%—commonly recommended when the true
prevalence is unknown—were applied.!” Based on the total number of registered community pharmacists in Tiirkiye

Pre-study preparation

Researching and selecting

Setting up the platform for
appropiate scale i

Designing the survey Sample size calculation data collection

N

Ethical Approval and Data Collection

Defining the target population

Preparing informed consent and undergoes ethical After ethical approval obtained, the study is Responses were collected through face-to-face
review. conducted. interviews.

N

Statistical Analysis via SPSS-23

Descriptive statistics (Mean, Independent samples t-test One-way ANOVA (for numerical Chi square (for

Determining normal distribution. SD, %) and frequencies (for numerical data) variables Cg”gf:urg]s% more than categorical variables)

Figure | Flowchart of overview of the applied study methodology.
Abbreviation: SD, standard deviation.
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(n = 26,177), reported in the Turkish Pharmacists’ Association’s national report, the minimum required sample size
was calculated as 379. This calculation ensured sufficient statistical power for the study.'®

Data Collection Procedure

Data were collected through a structured, face-to-face questionnaire administered by trained researchers. Each ques-
tionnaire was completed individually by the participant at their own community pharmacy during working hours. To
minimize the risk of mutual influence during data collection, questionnaires were administered one participant at a time,
and participants completed the questionnaire without discussing the questions or their responses with others during
completion. Participants were instructed to answer all questions based solely on their own knowledge and professional
experience and were asked not to consult external information sources while completing the questionnaire. Before data
collection, participants were informed about the study objectives, voluntary participation, anonymity, and confidentiality.
Each survey took approximately 5—7 minutes to complete. No personally identifiable information was collected.

Questionnaire Development

The questionnaire was developed by the researchers and included selected items adapted from previous studies in the
relevant literature.'” ' The questionnaire included 50 questions in four sections and applied in Turkish. The first section
included questions on the sociodemographic characteristics of the participants, such as age, gender, and years of
professional experience as a community pharmacist (<1 year, 2-5 years, 610 years, 11-15 years, and >16 years).
The second section assessed attitudes and pharmacy practices. The third section included knowledge-based items
evaluating pharmacists’ understanding of the regulatory approval status, mechanisms of action, dosing, storage require-
ments, side effects, and contraindications of semaglutide and liraglutide. This section contains 25 questions. Correct
answers were scored as 1, while incorrect answers were scored as 0. A participant can receive an average score between 0
and 25, with a higher score indicating a higher level of knowledge. In the last section, there are questions about
pharmacists’ thoughts and experiences regarding the misuse of these drugs (Supplement Table 1).

Content validity was ensured through expert review. Two clinical pharmacists and one endocrinologist independently
evaluated the questionnaire items for relevance, clarity, and appropriateness. Additionally, a biostatistician reviewed the
questionnaire to confirm methodological suitability and the logical structure of the measurement domains. Based on
expert feedback, the wording of several items was refined to improve clarity, while no items were removed.

A pilot study was conducted with 20 community pharmacists to assess the clarity, comprehensibility, and flow of the
questionnaire. Based on the pilot study results, no substantial modifications were required, and the final version of the
questionnaire was used for data collection.

The internal consistency of the knowledge section of the questionnaire was evaluated using Cronbach’s alpha
coefficient, which demonstrated acceptable reliability (Cronbach’s a= 0.70).

Ethical Considerations

Ethical approval for this study was obtained from the Acibadem University Medical Research Ethics Committee
(Decision No: 2024-19/703). The study was conducted in accordance with the ethical principles outlined in the
Declaration of Helsinki. The questionnaire was administered anonymously, and no personally identifiable information
was collected. Participation was entirely voluntary, and informed consent was obtained from all participants prior to the
commencement of the survey. Drug names are presented using their generic names; however, brand names are mentioned
in parentheses in a few survey questions for clarity. This study has no conflict of interest with any pharmaceutical
company.

Statistical Analysis

Prior to analysis, the dataset was reviewed to improve data quality and consistency. Records were screened for missing or
implausible values, and missing observations were handled by imputing the mean value of the relevant group. The
distributional properties of the continuous variables were evaluated using skewness and kurtosis statistics. Values falling
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within the range of —2 to +2 were considered indicative of approximate normality.”” Based on these criteria, all scale
scores demonstrated acceptable distributional characteristics, allowing the use of parametric statistical methods.
Descriptive statistics were summarized using frequencies and percentages for categorical variables, and means with
standard deviations for continuous variables. Comparisons between two independent groups were conducted using the
independent samples #-test. Assumptions of variance homogeneity were assessed using Levene’s test, and test statistics
were interpreted accordingly. For comparisons involving more than two groups, one-way analysis of variance (ANOVA)
was applied, followed by post-hoc analyses when statistically significant differences were detected. Associations between
categorical variables were examined using the chi-square test, with consideration of expected cell counts and degrees of
freedom. A two-sided p value of less than 0.05 was accepted as the threshold for statistical significance (Figure 1).

Results

A total of 500 community pharmacists participated in the study. The demographic and professional characteristics of the
respondents are presented in Table 1. The majority were female (72.6%), and the most common age group was 20-30
years (45.6%), followed by 3140 years (20.4%). Most pharmacists held a bachelor’s degree (77.0%), and 34.2% had 16
years or more professional experience. The largest proportion of pharmacies were located near hospitals or healthcare
facilities (33.8%), followed by street-front pharmacies (30.6%) (Table 1).

Table | Distribution of Participants Based on Demographic Characteristics, Educational Background, Professional
Experience, and Pharmacy Location, Along with an Analysis of the Impact of These Demographic Variables on Participants’
Pharmacological Knowledge Levels

Characteristics Groups n (%) Knowledge Score | p value
Mean = SD
Age 20 - 30 228 (45.6) 159 + 4.1 0.533
31 -40 102 (20.4) 158 + 4.1
41 - 50 84 (16.8) 158 + 4.4
51 -60 67 (13.4) 16.1 + 4.4
= 6l 19 (3.8) 142 +74
Mean + SD | 36.7 £ 12.6
Gender Female 363 (72.6) 16.2 + 4.1 <0.001*
Male 135 (27.0) 147 + 47
Not specified 2 (0.4) -
Education level Bachelor’s degree 385 (77.0) 157 + 44 0.509
Master’s or PhD degree 115 (23.0) 6.1 + 4.2
Professional experience < | year 99 (19.8) 142 £ 5.1 <0.001%*
2-5 years 135 (27.0) 16.3 + 3.6
6-10 years 60 (12.0) 155+ 39
I1-15 years 35 (7.0) 150 +53
2 |6 years 171 (34.2) 16.6 £ 4.0
(Continued)
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Table | (Continued).

Characteristics Groups n (%) Knowledge Score | p value
Mean = SD
Pharmacy location Neighborhood 134 (26.8) 154 + 42 0.001*
Street front 153 (30.6) 154 + 4.6
Near a hospital or other healthcare facility | 169 (33.8) 159 + 4.2
Shopping mall 44 (8.8) 182 + 3.4

Notes: Bolded values indicate statistical significance. *p<0.05 indicates statistical significance; p<0.001 indicates high statistical significance.
Abbreviations: n, number of participants; SD, standard deviation.

Pharmacy Practices and Patient Demand
On average, pharmacists reported 2.73 weekly patient inquiries for semaglutide and 2.13 for liraglutide, with correspond-
ing mean weekly dispensing volumes of 1.76 boxes for semaglutide and 1.38 boxes for liraglutide.

Pharmacists stated that both medications were predominantly requested for weight-loss purposes (semaglutide 82.6%,
liraglutide 79.4%). A considerable proportion also reported prescription-free requests (semaglutide 62.6%; liraglutide
64.6%) and requests without any medical advice (41.8% and 35.2%, respectively). These patterns are illustrated in
Figure 2.

No statistically significant association was found between pharmacy location and the intended purpose of medication
use (p > 0.05). However, descriptive data indicated that pharmacies located in shopping malls more frequently reported
weight-loss—related requests (97.2%), whereas neighborhood and street-front pharmacies reported requests more often
related to type 2 diabetes (75.0%).

100
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79.4 Liraglutide
62.6 64.6
0,
% 50 41.8
35.2
26.0
20.4 21.8 170 222 496216
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Figure 2 Distribution of participants based on their pharmacy practices regarding semaglutide and liraglutide.

Abbreviation: DM, diabetes mellitus.
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Pharmacists’ Counselling Behaviors

Pharmacists’ self-reported counselling practices varied. More than half indicated that they always explained the correct
method of using injection pens (51.0%), while a small proportion (3.6%) reported never providing such information.
Most respondents also stated that they regularly informed patients about timing of administration (53.2%) and storage
conditions (74.2%). Regarding safety counselling, 45.6% of pharmacists reported that they “always” informed patients
about potential side effects, and 45.0% stated that they routinely asked about other comorbidities or medications
(Figure 3).

Evaluation of Participants’ Knowledge Regarding Semaglutide and Liraglutide

The internal consistency of the 25-item knowledge section was acceptable, with a Cronbach’s alpha coefficient of 0.70.
Participants’ responses demonstrated notable gaps in regulatory and clinical knowledge. More than half (50.4%)
incorrectly believed that the formulation of semaglutide approved for glycemic control has also been approved by the
US FDA for weight loss. Similarly, 27.4% incorrectly stated that the Turkish Ministry of Health has approved this
formulation for weight management. In contrast, 58.8% correctly identified that the liraglutide formulation indicated for
weight loss is approved by the US FDA, and 38.2% correctly recognized its approval by the Turkish Ministry of Health.
Regarding dosing knowledge, 71.0% responded “yes” to the weekly dose escalation statement for liraglutide based on
a fixed titration schedule. Additionally, the majority (85.2%) correctly answered “no” to whether unused injectable pens
can be stored at room temperature (25°C) (Table 2).

The majority of participants correctly selected “GLP-1 receptor agonist” as the drug class for both medications, with
response rates of 85.6% and 83.6%, respectively. Additionally, 22.0% of participants responded “I have no idea” when
asked about the recommended starting weekly dose of semaglutide for weight loss, while 22.8% selected the same
response for liraglutide (Table 3).

Knowledge Scores

The mean knowledge score was 15.8 + 4.3 (range: 0-25). Female pharmacists scored significantly higher than
male pharmacists (16.2 + 4.1 vs 14.7 = 4.7, p<0.05). A significant association was found between pharmacy
location and knowledge scores (p=0.001). Pharmacists working in shopping mall pharmacies had the highest mean

Frequency of inquiring about other health

conditions when supplying ol 220 0 g2 28

Frequency of informing about side effects 45.6 28.0 15.6 8.2 26
Frequency of providing storage 742 148 46 42 %
information for injection pen . 22

Frequency of providing 53.2 234 12.4 8.0 3.0

timing information for injection . : . . :
Frequency of explaining correct pen use = 51.0 22.8 15.6 7.0 3.6
Always Often Sometimes Rarely Never

Figure 3 Distribution of participants’ responses regarding attitudes towards pharmacy practice.
Abbreviation: n, number of participants.
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Table 2 Distribution of Participants According to Their Answers to Questions Related to Knowledge Levels About Liraglutide and

Semaglutide
Question Yes No I have no Idea
n (%) n (%) n (%)
Has FDA approved semaglutide (Ozempic) as a weight loss agent? 252 (50.4) | 124 (24.8) 124 (24.8)
Has FDA approved liraglutide (Saxenda) as a weight loss agent? 294 (58.8) 68 (13.6) 138 (27.6)
Has the Ministry of Health of the Republic of Tiirkiye approved semaglutide (Ozempic) as 137 27.4) | 213 (42.6) 150 (30.0)
a weight loss agent?
Has the Ministry of Health of the Republic of Tiirkiye approved liraglutide (Saxenda) as a weight | 191 (38.2) | 155 (31.0) 154 (30.8)
loss agent?
The dose of liraglutide should be increased weekly according to a fixed escalation plan. 355 (71.0) 67 (13.4) 78 (15.6)
The dose of semaglutide should be increased weekly according to a fixed escalation plan. 291 (58.2) | 123 (24.6) 86 (17.2)
The dose of liraglutide or semaglutide should be administered subcutaneously in the abdomen, | 463 (92.6) 7(1.4) 30 (6.0)
thigh, or upper arm.
The semaglutide dose should be administered once a week on the same day every week. 425 (85.0) 23 (4.6) 52 (10.4)
Liraglutide or semaglutide should be administered immediately after meals. 134 (26.8) | 278 (55.6) 88 (17.6)
Liraglutide or semaglutide may be initiated in overweight patients without considering their BMI. 64 (12.8) 367 (73.4) 69 (13.8)
If a dose of liraglutide is missed and a delay of 18 hours occurs, the next planned dose should be | 397 (79.4) 36 (7.2) 67 (13.4)
administered; no extra or higher doses should be given.
Unused injectable pens should be stored at room temperature (25°C). 52 (10.4) 426 (85.2) 22 (44)
Used injectable pens should be stored at room temperature (25°C). 335 (67.0) | 141 (28.2) 24 (4.8)
Used liraglutide-containing injectable pens should be discarded 30 days after the first use. 378 (75.6) 45 (9.0) 77 (15.4)
Used semaglutide-containing injectable pens should be discarded |5 days after the first use. 154 (30.8) | 219 (43.8) 127 (25.4)
Both liraglutide and semaglutide are contraindicated in patients with multiple endocrine 315 (63.0) 14 (2.8) 171 (34.2)
neoplasia.
One of the most common side effects associated with these medications is nausea. 431 (86.2) 5(1.0) 64 (12.8)
The use of liraglutide and semaglutide during pregnancy is considered safe. 40 (8.0) 374 (74.8) 86 (17.2)
The use of liraglutide and semaglutide during breastfeeding is considered safe. 18 (3.6) 361 (72.2) 121 (24.2)

Notes: Correct responses are presented in bold for clarity.
Abbreviations: n, number of participants; FDA, Food and Drug Administration; BMI, body mass index.

knowledge score (18.2 + 3.4), whereas those in street-front, neighborhood, and near-hospital pharmacies scored
lower, with no significant differences among these groups (Table 1). Professional experience also influenced
knowledge scores (p < 0.001). Pharmacists with >16 years of experience scored significantly higher compared
with pharmacists with <1 year or 11-15 years of experience, while those with 2-5 years of experience scored
higher than those with <1 year.

Participants’ Perceptions of Misuse of Liraglutide and Semaglutide

A substantial proportion of pharmacists perceived misuse, with 61.4% reporting concerns about semaglutide and 60.2%
expressing similar concerns for liraglutide. One-way ANOVA revealed a significant association between knowledge
scores and perceptions of misuse (p < 0.05), and post hoc analysis showed significant differences between participants
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Table 3 Distribution of Participants Based on Their Responses to Questions Assessing Their Pharmacological
Knowledge of Liraglutide and Semaglutide

Question Answer n (%)
Which of the following drug class does semaglutide belong to? Thiazolidinediones 6 (1.2)
GLP-I receptor agonist | 428 (85.6)
DPP-4 inhibitor 9 (1.8)
| have no idea 55 (11.0)
Other 2 (0.4)
Which of the following drug class does liraglutide belong to? Thiazolidinediones 2 (0.4)
GLP-I receptor agonist | 418 (83.6)
DPP-4 inhibitor 12 (2.4)
| have no idea 6l (12.2)
Other 7(1.4)
What is the recommended starting daily dose of liraglutide for weight loss? 0.2 mg 62 (12.4)
0.6 mg 313 (62.6)
1.2 mg 6(1.2)
2.5 mg 5(1.0)
| have no idea 114 (22.8)
What is the recommended starting weekly dose of semaglutide for weight loss? | 0.25 mg 334 (66.8)
0.5 mg 36 (7.2)
1.0 mg 9 (1.8)
2.0 mg I (2.2)
| have no idea 110 (22.0)
What is the maximum daily dose of liraglutide used for weight loss? 0.4 mg 12 (2.4)
1.2 mg 46 (9.2)
2.4 mg 56 (11.2)
3.0 mg 245 (49.0)
| have no idea 141 (28.2)
What is the maximum weekly dose of semaglutide used for weight loss? 0.4 mg 16 (3.2)
1.2 mg 90 (18.0)
2.4 mg 102 (20.4)
3mg 60 (12.0)
| have no idea 232 (46.4)

Notes: Correct responses are presented in bold for clarity.
Abbreviations: n, number of participants; GLP-1, glucagon-like peptide-1; DPP-4, dipeptidyl peptidase-4.
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who responded “yes” and those in the “other” category. Additionally, 60.8% reported that they had not encountered
attempts to obtain these medications illegally.

Discussion

This study provides comprehensive insights into community pharmacists’ knowledge, attitudes, and professional
practices regarding the use of liraglutide and semaglutide for weight management. Pharmacists reported substantial
patient interest in both medications, frequently motivated by weight-loss expectations and often occurring without
prescriptions or medical recommendations. Although many pharmacists reported providing counselling on administra-
tion, safety, and storage, notable gaps were identified in regulatory awareness, dosing knowledge, and consistency across
counselling domains. Differences in knowledge scores based on gender, professional experience, and pharmacy setting,
as well as high levels of perceived misuse, further highlight the complexity of pharmacists’ roles in guiding the rational
use of GLP-1 receptor agonists. These findings indicate that targeted educational strategies focusing on regulatory
approval status, dosing schedules, and approved indications may help address the specific knowledge gaps identified in
this study.

The increased demand observed in the present study aligns with global patterns indicating heightened public interest
in GLP-1 receptor agonists for weight loss. Infodemiology analyses have shown that interest in semaglutide for cosmetic
or rapid weight loss has risen sharply, driven in part by online trends and non-medical information sources.'® Similar
concerns about inappropriate or unsupervised use have emerged in pharmacovigilance reports, where non-indicated use
and safety issues were frequently noted.'' These patterns reinforce the need for consistent pharmacist-led education and
monitoring—an area where our findings indicate both strengths and areas for improvement.

In this study, the mean knowledge score of 15.8+4.3 out of 25 indicates a moderate understanding among
pharmacists, consistent with findings from Saudi Arabia, where similar educational gaps were noted.”*> Studies from
high-income countries also reflect knowledge deficiencies, even among trained professionals. A US study emphasized the
importance of continuous education to address gaps in prescribing and patient counseling on GLP-1 agonists.** This
suggests a global need for updated training on the evolving indications of these agents. Gender and experience were
significant factors in knowledge variation. Female and more experienced pharmacists performed better overall, aligning
with previous research.”>® Interestingly, younger pharmacists scored higher on drug-specific items, possibly reflecting
exposure to updated curricula, similar to previous findings showing recent graduates better understood administration
techniques.'? These findings suggest that professional development initiatives may benefit from being tailored according
to pharmacists’ experience levels, with differentiated training approaches addressing both foundational regulatory
knowledge and evolving clinical practices.

Over 60% of participants believed that these medications were being misused for weight loss. This aligns with
international studies: in Jordan, public support for unsupervised use of GLP-1 agents was reported.'® The FAERS
database has raised concerns about semaglutide misuse, with Chiappini et al identifying it as a high-risk substance for
off-label abuse.'' In Denmark, semaglutide was reportedly prescribed for non-diabetic patients before obesity-specific
approval.'? In Tiirkiye, media and social media have likely fueled public demand despite the unavailability of the
obesity-specific formulation. Also, in the current study, most pharmacists reported high demand for semaglutide and
liraglutide for weight loss, often without prescription. Although their effectiveness—especially semaglutide’s superior
weight loss outcomes—partly explains this, it also raises public health concerns.® High demand may be enabling
inappropriate access and use in ineligible populations. These results highlight the need for clearer regulatory guidance
and practical support tools to assist pharmacists in managing off-label requests and mitigating potential misuse.

Consistent with the literature, our findings demonstrate that pharmacists play an essential frontline role in guiding
patients about appropriate administration, storage conditions, and potential adverse effects.'>'* Only about half of the
pharmacists consistently provided counseling on injection technique, storage, and administration timing; even fewer
addressed potential side effects. These rates are lower than international benchmarks. For instance, US pharmacists
routinely counsel on GLP-1 use, including adverse effect management.?’ Reduced counseling here may reflect workload
or regulatory barriers. Standardized counselling frameworks or checklists may therefore help ensure more consistent
delivery of key safety and administration information across different practice settings.
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The high proportion of pharmacists reporting requests without prescriptions raises additional ethical and legal
concerns. In Tiirkiye, prescribing regulations for these medications are clear, yet consumer-driven demand may place
pharmacists in challenging positions when balancing patient expectations against rational and evidence-based dispensing.
Similar challenges have been reported internationally, where pharmacists express discomfort when patients request GLP-
1 receptor agonists solely for weight loss or without meeting approved criteria.'® Taken together, these findings highlight
the need for enhanced pharmacist training in obesity management, comprehensive counselling on GLP-1 receptor
agonists, and improved public awareness regarding appropriate use. As these medications continue to gain widespread
attention, supported by robust clinical evidence demonstrating their efficacy for chronic weight management ensuring
safe, equitable, and evidence-based access becomes increasingly important.*® Community pharmacists are in a key
position to reduce misuse by reinforcing correct indications, monitoring potential adverse effects, and providing guide-
line-based patient counselling. Empowering pharmacists with clear practice-oriented guidance may strengthen their
ability to navigate ethical dilemmas and uphold evidence-based dispensing practices.

This study has several limitations that should be acknowledged. First, the use of convenience sampling restricts the
generalizability of the findings to all community pharmacists in Tiirkiye, as those who participated may differ from
pharmacists who declined or were not reached. Second, the reliance on self-reported data introduces potential recall and
social desirability biases, which may have led some participants to overestimate their counselling practices or knowledge
levels. Third, the cross-sectional design precludes any causal interpretations between pharmacists’ characteristics and
their knowledge or behaviours. Additionally, the study did not include observational or objective assessments of
counselling performance, which may not fully align with pharmacists’ self-reported practices. Finally, although the
sample size was large and geographically diverse, it may not fully capture regional variations in patient demand,

prescribing patterns, or pharmacy workflows across all provinces in Tiirkiye.

Conclusion

This study highlights the essential role of community pharmacists in Tiirkiye in supporting the safe and rational use of
liraglutide and semaglutide. While pharmacists demonstrate moderate knowledge and active engagement in patient
counselling, the findings reveal persistent challenges related to off-label demand, prescription-free requests, and
variability in counselling practices. Differences in knowledge across pharmacy settings and experience levels further
emphasize the need for targeted professional development. Strengthening pharmacist education, updating clinical
guidance, and enhancing public awareness regarding appropriate use of GLP-1 receptor agonists may contribute to
reducing misuse and promoting more effective obesity and diabetes management in Tiirkiye.
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