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Abstract

Background: Anti‐obesity medications (AOMs) have historically had limited weight‐
loss efficacy. However, newer glucagon‐like peptide‐1 receptor agonist (GLP‐1 RA)–
based therapies seem to be more effective, including dual agonists of GLP‐1R and

the glucagon receptor (GCGR) or glucose‐dependent insulinotropic polypeptide

receptor.

Objective: To explore healthcare professionals' (HCPs) experience in obesity

treatment and their understanding of agonists of GCGR, glucose‐dependent insu-
linotropic polypeptide (GIP) RA, and GLP‐1 RA.

Methods: This cross‐sectional online survey of HCPs prescribing AOMs was con-

ducted in the United States in 2023 with a questionnaire designed to evaluate

prescribing behavior and understanding of GCGR, GIP RA, and GLP‐1 RA.

Results: The 785 respondents (251 primary‐care physicians [PCPs], 263 endocri-

nologists, and 271 advanced practice providers [APPs]) reported 55% of their pa-

tients had obesity (body mass index ≥30 kg/m2 or ≥27 with weight‐related
complications) and recommended AOMs to 49% overall, significantly more endo-

crinologists (57% of patients, p < 0.0005) than PCPs (43%) or APPs (46%). The

greatest barriers to treatment were medication cost/lack of insurance (mean 4.2 on

1–5 scale [no barrier–extreme barrier]), low patient engagement/adherence (3.3),

and inadequate time/staff (3.1). Metformin was the type 2 diabetes (T2D) medica-

tion most commonly prescribed to treat obesity in T2D patients (92.5% of re-

spondents). Most HCPs (65%) were very/extremely familiar with GLP‐1 RA, but only
30% with GIP RA and 16% with GCGR. Most HCPs expected dual GCGR/GLP‐1 RA
to benefit many obesity‐related conditions; however, only a minority of HCPs

perceived that they would benefit non‐cardiometabolic complications of obesity.
Conclusions: Among HCPs prescribing AOMs, gaps exist in the management of

people living with obesity as <50% are prescribed AOMs. Barriers to treatment

indicate a need to improve access to AOMs. HCPs were less familiar with GCGR or

GIP RA than GLP‐1 RA but expect dual GCGR/GLP‐1 RA may offer additional
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benefits, potentially addressing treatment barriers and access. Thus, there is a need

for greater education among HCPs regarding the mechanism of action and thera-

peutic effects of GCGR agonists, and dual GCGR/GLP‐1 RA, so that the full range of
obesity‐related complications can be effectively treated.

K E YWORD S

anti‐obesity agents, glucagon, glucagon‐like peptide‐1, glucose‐dependent insulinotropic
polypeptide, health care surveys, obesity

1 | INTRODUCTION

Obesity is an adiposity‐based chronic disease (ABCD) characterized

by excessive fat accumulation that increases risk for cardio‐kidney‐
metabolic and biomechanical conditions.1–3 As of 2020, approxi-

mately 988 million people globally had obesity by the World Health

Organization criterion of body mass index (BMI) ≥30 kg/m2, and this

figure is anticipated to increase to 1914 million people (i.e., 1.914

billion) by 2035.4 The prevalence of obesity has increased substan-

tially over recent decades in most countries, including the United

States (US) where the 30.5% of adults living with obesity in the

1999–2007 period had increased to 41.9% in 2017–2020.5 During

that time, Americans living with severe obesity (BMI ≥40 kg/m2)

increased from 4.7% to 9.2% of the adult population.5 This disease

burden is associated with substantial medical costs, estimated to be

approximately $173 billion per year in the US (2019 dollars).6 Per

person, annual medical costs for people living with obesity were on

average $1861 higher than for those with BMI of 18.5–25 kg/m2.

Indirect costs of obesity may be even higher, with one recent analysis

reporting annual direct and indirect costs of $280 billion and $396

billion, respectively (2020 dollars).7

Historically, medications for weight loss have had limited efficacy

(average bodyweight loss typically≤10% after 1 year of treatment), as

well as certain serious safety concerns8,9 (including cardiotoxicity with

fenfluramine and sibutramine,10 neuropsychiatric disorders with

rimonabant,10 and cancer with lorcaserin11). However, medications

recently approved by the US Food and Drug Administration (FDA) for

chronic weight management that are based on the incretin gut hor-

mone glucagon‐like peptide‐1 (GLP‐1) have demonstrated greater

efficacy—namely, liraglutide (Saxenda), semaglutide (Wegovy), and

tirzepatide (Zepbound).12,13 Semaglutide, a GLP‐1 mono‐agonist like
liraglutide, elicited up to 15%mean weight loss in pivotal clinical trials,

in patients with obesity/overweight with and without type 2 diabetes

(T2D),14,15 sustained over at least 2 years of treatment.16 Tirzepatide,

a dual agonist of GLP‐1 and glucose‐dependent insulinotropic poly-
peptide (GIP), the other known incretin hormone in humans, has

demonstrated up to 22% mean weight loss after 72 weeks.17 Tirze-

patide also demonstrated improved cardiometabolic risk factors with

reductions in systolic and diastolic blood pressure, fasting insulin

levels, and lipid levels.17 These newer agents have been termed

second‐generation obesity medications because of the greater health
benefits that accompany this degree of weight loss.9 Furthermore,

other investigational agents acting as dual agonists of GLP‐1 and

glucagon itself are under clinical investigation for the treatment of

obesity. The hope is that their dual receptor activity will elicit sub-

stantial weight loss and potentially provide additional weight‐
independent reduction of ABCD complications, such as T2D, hyper-

tension, cardiovascular disease, chronic kidney disease, non‐alcoholic
fatty liver disease (NAFLD) and non‐alcoholic steatohepatitis

(NASH), biomechanical consequences such as obstructive sleep apnea

and osteoarthritis, and several types of cancer.3,12 The mechanistic

underpinnings for the weight loss associated with these classes of

compounds vary: GLP‐1 receptor agonists reduce food intake while

glucagon agonism appears to increase energy expenditure18–21; the

mechanismbywhichGIP agonismelicitsweight loss is less clear.13,22,23

Previous work on healthcare professionals' (HCP) knowledge of

obesity treatment has in general found a lack of familiaritywith obesity

treatment guidelines, and with anti‐obesity medications (AOMs)

themselves.24,25 However, studies focusing on HCP knowledge of

second‐generation AOMs, including dual receptor agonists, are lack-

ing. As these compounds approach clinical practice, it is important to

establish what HCP involved in obesity management understand

about their mechanisms of action and potential therapeutic effects.

Consequently, we conducted a survey of US‐based HCP treating

people with obesity to investigate their current clinical practice in this

field and knowledge of GLP‐1–based mono‐ and dual agonists. Any

gaps in knowledge that are identified could be used to develop and

target educational efforts among HCP, and ultimately increase access

to more effective second‐generation obesity medications for patients.

2 | METHODS

2.1 | Study design and participants

This was a cross‐sectional study designed by the authors (W.T.G., C.

D.M., T.B., R.F.K.) to survey HCP on their management of people

living with obesity. It was conducted in the US between 28 February

2023 and 14 March 2023. HCP were identified from online panels

and invited by email with a web link to a secure server where they

completed a pre‐screening questionnaire for eligibility to participate.
Eligible participants were primary‐care physicians (PCP), endocri-

nologists, and advanced practice providers (APPs) who had been

practicing for at least 1 year and were current prescribers of AOMs
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to patients with BMI ≥30 kg/m2 or BMI ≥27 kg/m2 with weight‐
related complications. Participants were ineligible if they were

employed by a pharmaceutical company. If they met these inclusion

criteria, participants were forwarded to the main questionnaire,

which was designed to take 12–15 min to complete. Responses were

anonymized, and participants were offered $41 (PCPs, APPs) or $49

(endocrinologists) for completing the survey. The survey adhered to

the ICC/ESOMAR international code on market, opinion and social

research and data analytics,26 and the Insights Association code of

standards and ethics for market research and data analytics.27 The

market research company dQ&A conducted fieldwork, collated data,

and conducted initial analyses.

2.2 | Measures

The survey instrument was designed to evaluate AOM‐prescribing
HCP understanding of GLP‐1, GIP, and glucagon receptor agonists,

including dual agonists, while also evaluating their experiences

treating patients living with obesity (with and without T2D) and pre-

scribing patterns of AOMs. The questionnaire included the following

topics: HCP demographics; patient demographics; current practices

for managing patients with obesity; perceived barriers to obesity

treatment; knowledge of current and emerging treatments for

obesity; clinical decision‐making and expectations; and the types of

patients who would potentially benefit from glucagon, GLP‐1, and
glucagon/GLP‐1 receptor dual agonists. Participating AOM‐
prescribing HCP were first asked about their familiarity with GLP‐1,
GIP, and glucagon receptor agonists, including dual agonists, as well as

their therapeutic effects. They were then given more detailed infor-

mation on the mechanisms of action and therapeutic effects, before

being askedwhat type of patients would potentially benefit from these

agonists. A five‐point Likert scale was employed for questions on

perceived barriers to obesity treatment, and familiarity with GLP‐1,
GIP, and glucagon receptor agonists.

2.3 | Statistical analyses

Responses were summarized with descriptive statistics. For infer-

ential analyses, Z tests were conducted with alpha (significance level)

pre‐specified as 0.05, without adjustment for multiple testing (as this
was an exploratory study). Analyses were performed using Market-

Sight Premium (MarketSight, Newtown, MA, USA) and SPSS Statistics

version 28.0.1.1 (IBM, Armonk, NY, USA).

3 | RESULTS

3.1 | Demographics

A total of 785 HCP completed the survey (response rate: 49.8% of

those eligible after screening): 251 PCPs, 263 endocrinologists, and

271 APPs, all of whom prescribed AOMs. Their demographic char-

acteristics are shown in Table 1. Of the APPs, 146 were physician

assistants/associates and 125 were nurse practitioners. PCPs mostly

worked in family medicine (n = 204), with some specializing in in-

ternal medicine (n = 47). Nearly half of the respondents (45.2%) had

been practicing for 10 years or less. Most endocrinologists (56.3%)

reported their main clinical practice to be a multi‐specialty private

practice or teaching hospital, whereas the most common main

practice setting for PCPs and APPs was an office‐based practice or

clinic (40.2% of each group). Overall, 46.5% of respondents reported

practicing in a suburban setting, 39.5% in an urban setting, and 14.0%

in a rural setting.

Respondents indicated that an average of 51.9% of their patients

were White, 19.7% Black, 17.0% Hispanic, 7.5% Asian, 1.8% Native

Hawaiian/Pacific Islander, and 1.7% of other races/ethnicity—these

proportions were very similar between endocrinologists, PCPs, and

APPs (Table S1). Respondents also reported that an average of 55.3%

of their patients had obesity (based on the survey definition of BMI

≥30 or BMI ≥27 with a weight‐related complication), 40.5% had T2D,

and 42.6% had both obesity and T2D, with endocrinologists generally

reporting higher percentages than PCPs or APPs (Table S1).

3.2 | Prescribing behavior

Of the nine potential barriers to treatment of obesity, cost or lack of

insurance coverage was identified by the most respondents overall

(81.4%) as a substantial or extreme barrier (mean score of 4.2 on

Likert scale ranging from 1 [no barrier] to 5 [extreme barrier]). The

other barriers were selected by less than 50% of respondents as

substantial or extreme, including low patient engagement/adherence

with recommendations (43.9%, mean score 3.3), inadequate time and

staff to address obesity (38.6%, mean score 3.1), and lack of knowl-

edge of obesity as a disease rather than a lifestyle (31.7%, mean score

2.8) (Figure 1). Responses were generally similar across specialties

(Figure S1). The full range of responses overall is shown in Figure S2.

Significantly more respondents (41.9%, p < 0.05) ranked treat-

ment of complications and comorbidities of obesity as the most

desired outcome of prescribing AOMs, compared with body weight

reduction (30.2%) and improved quality of life (27.9%). This trend

was generally similar across specialties, with the top priority for all

being the treatment of complications and comorbidities. However,

compared to PCPs and APPs, more endocrinologists ranked body

weight reduction as the top priority (endocrinologists: 35.4%; PCPs:

29.9%; APPs: 25.5%), while fewer prioritized improvements to quality

of life (endocrinologists: 21.3%; PCPs: 31.1%; APPs: 31.4%).

Of their patients living with obesity, respondents reported rec-

ommending AOMs to 48.9% overall and to 62.0% of those with both

obesity and T2D (Table S1). Endocrinologists recommended AOMs to

significantly more patients (57.2% with obesity, 69.7% with obesity

and T2D) than PCPs (43.0%, 55.8%) or APPs (46.4%, 60.4%)

(p < 0.0005 for both). Of the six AOMs approved by the FDA, 86.4%

of respondents had prescribed the GLP‐1 receptor agonist
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semaglutide (Wegovy) for the treatment of obesity, followed by the

GLP‐1 receptor agonist liraglutide (Saxenda) (74.9%), phentermine

(67.9%), phentermine/topiramate (Qsymia) (65.6%), naltrexone/

bupropion (Contrave) (60.5%), and orlistat (46.5%) (Table 2). A total

of 21.0% of respondents reported they had prescribed all the AOMs

above, while only 1.7% indicated they had never prescribed any of

the above. Consistently more endocrinologists reported prescribing

individual AOMs than PCPs or APPs (Table 2).

Metformin and semaglutide (Ozempic, Rybelsus) were the T2D

medications most commonly prescribed to treat obesity in T2D pa-

tients, with 92.5% and 91.7% of respondents having prescribed these

drugs, respectively, for this purpose, followed by the GLP‐1 receptor

agonist dulaglutide (83.1%), sodium‐glucose co‐transporter‐2 in-

hibitors (80.9%), liraglutide (Victoza) (79.1%), and tirzepatide (62.9%)

(Table 3). Of the T2D medications prescribed as first‐line treatment
of obesity in T2D patients, semaglutide (Ozempic, Rybelsus) was

most common (42.3%), followed by metformin (33.2%) and tirzepa-

tide (11.1%) (Table 2).

3.3 | Familiarity with GLP‐1, GIP, and glucagon
receptor agonists and knowledge of their effects

Overall, 95.4% of respondents reported at least some familiarity with

GLP‐1 receptor agonists, with 64.7% being very or extremely

familiar. Mean (SD) familiarity was 3.8 (1.2) on a Likert scale ranging

from 1 to 5 (1: not at all familiar; 2: slightly familiar; 3: moderately

familiar; 4: very familiar; 5: extremely familiar). Significantly more

endocrinologists (87.9%, p < 0.0005) reported being very or

extremely familiar with GLP‐1 receptor agonists compared with

PCPs (59.8%) and APPs (46.9%) (Figure S3A).

For GIP receptor agonists, 79.6% of respondents reported at

least some familiarity, but only 30.3% were very or extremely familiar

with them. Mean (SD) familiarity was 2.8 (1.3). Again, there were

significant differences (p < 0.0005) between specialties in the pro-

portions reporting being very or extremely familiar with GIP receptor

agonists, with endocrinologists (49.8%) more so than PCPs (22.7%) or

APPs (18.4%) (Figure S3B).

TAB L E 1 Characteristics of survey
respondents.

Total
(N = 785)

Endocrinologists
(n = 263)

PCPs
(n = 251)

APPs
(n = 271)

Years working in current specialty

1–5 190 (24.2) 52 (19.8) 51 (20.3) 87 (32.1)

6–10 165 (21.0) 52 (19.8) 50 (19.9) 63 (23.2)

11–15 147 (18.7) 50 (19.0) 40 (15.9) 57 (21.0)

16–20 82 (10.4) 34 (12.9) 27 (10.8) 21 (7.7)

>20 201 (25.6) 75 (28.5) 83 (33.1) 43 (15.9)

Main practice settinga

Office‐based practice or clinic 251 (32.0) 41 (15.6) 101 (40.2) 109 (40.2)

Private, multi‐specialty group practice 145 (18.5) 78 (29.7) 39 (15.5) 28 (10.3)

Teaching/academic hospital 123 (15.7) 70 (26.6) 19 (7.6) 34 (12.5)

Private, single specialty group practice 111 (14.1) 25 (9.5) 45 (17.9) 41 (15.1)

Private solo practice 56 (7.1) 17 (6.5) 22 (8.8) 17 (6.3)

Community hospital 47 (6.0) 16 (6.1) 13 (5.2) 18 (6.6)

Large, non‐private healthcare system 44 (5.6) 15 (5.7) 10 (4.0) 19 (7.0)

Private general hospital 2 (0.3) 1 (0.4) 1 (0.4) 0

Government Veterans Affairs 1 (0.1) 0 0 1 (0.4)

Other 5 (0.6) 0 1 (0.4) 4 (1.5)

Geographical location of practice

Urban 310 (39.5) 140 (53.2) 79 (31.5) 91 (33.6)

Suburban 365 (46.5) 109 (41.4) 124 (49.4) 132 (48.7)

Rural 110 (14.0) 14 (5.3) 48 (19.1) 48 (17.7)

Note: Data are n (%).

Abbreviations: APPs, advanced practice providers; PCPs, primary care physicians.
aBased on the following question:Which of the following best describes your primary practice setting (the
setting where you spend 50% or more of your professional time)?
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A total of 70.1% of respondents reported at least some famil-

iarity with glucagon receptor agonists, but only 16.5% were very or

extremely familiar with them. Mean (SD) familiarity was 2.3 (1.2), and

there were no significant differences between specialties in the

percentages of respondents reporting familiarity or lack of familiarity

(Figure S3C).

The majority of respondents recognized that GLP‐1 receptor

agonists decrease blood glucose (84.6% overall/92.4% of endocri-

nologists) and body weight (88.5%/94.7%), although slightly fewer

perceived them to slow gastric emptying (71.3%/90.5%), decrease

appetite via the central nervous system (70.1%/84.4%), and increase

insulin secretion (57.5%/76.4%) (Table 3, Table S2). Understanding of

the mechanisms and therapeutic effects of GIP receptor agonists was

lower overall, but again endocrinologists ranked higher than PCPs

and APPs, where only a minority of respondents indicated under-

standing (Table 3, Table S3). However, knowledge of the mechanisms

and effects of glucagon receptor agonists was generally low across all

specialties (Table 3, Table S4).

3.4 | Expected benefits of GLP‐1 and glucagon
receptor agonists, including dual agonists

Overall, the majority of respondents (at least 60%) perceived that

GLP‐1 receptor agonists, glucagon receptor agonists, or glucagon

receptor/GLP‐1 receptor dual agonists would be particularly bene-

ficial for people with obesity and comorbid T2D, metabolic syndrome,

or pre‐diabetes, particularly GLP‐1 receptor agonists (Figure 2).

Significantly more respondents perceived that glucagon receptor

agonists and dual agonists would benefit those with NASH/NAFLD or

dyslipidemia, compared with GLP‐1 receptor mono‐agonists. Gener-
ally, less than half of the respondents perceived benefit of these drug

classes for non‐cardiometabolic comorbidities of obesity such as

sleep apnea, osteoarthritis, and gastroesophageal reflux disease

(GERD).

A consistently high proportion of respondents (>70%) perceived
that GLP‐1 receptor agonists would benefit people with obesity who
also have metabolic disease (T2D, pre‐diabetes, or metabolic syn-

drome) across endocrinologists, PCPs, and APPs (Figure S4). How-

ever, significantly more endocrinologists perceived this drug class to

also benefit those with comorbid NAFLD/NASH (64.6%/62.0%),

compared with PCPs (45.0%/41.8%) or APPs (35.4%/29.2%).

The high proportion of respondents who felt that glucagon re-

ceptor agonists would benefit those with comorbid T2D was

consistent across specialties (79.5%, 79.7%, 80.8% of endocrinolo-

gists, PCPs, and APPs, respectively) (Figure S5). However, signifi-

cantly more endocrinologists perceived that this drug class would

benefit people with obesity and comorbid NAFLD/NASH (70.0%/

68.8%) than PCPs (59.8%/58.2%) or APPs (61.3%/53.5%).

Conversely, compared with endocrinologists, more PCPs and APPs

felt that glucagon receptor agonists would benefit people with

obesity and other conditions such as dyslipidemia, heart failure and

other cardiovascular disease, and GERD—albeit still mostly less than

50% of respondents.

Similarly, significantly more endocrinologists perceived that

glucagon receptor/GLP‐1 receptor dual agonists would benefit peo-

ple with obesity and NAFLD/NASH more than either receptor

agonist alone (68.4%/69.2%), compared with PCPs (57.8%/53.0%)

and APPs (57.2%/50.2%) (Figure S6). Only a minority of respondents

(<50%) across specialties perceived that dual agonists would be more

F I GUR E 1 Perceived substantial or extreme barriers to treating obesity. Respondents were asked the following question: In your opinion,
how much of a barrier do you find the following items to be toward treating obesity? Response options were not at all a barrier; a slight barrier; a
moderate barrier; a substantial barrier; an extreme barrier. Data are the percentage of respondents selecting either a substantial or extreme
barrier. Data are ranked based on statistical significance at the 95% confidence level. HCP, healthcare professional.
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beneficial for people with non‐cardiometabolic comorbidities of

obesity than either receptor agonist alone.

4 | DISCUSSION

This cross‐sectional survey conducted in early 2023 provides insights
into US HCP knowledge of new (second‐generation) AOMs, as well as

their current practices in treating obesity. The 785 respondents were

relatively evenly split among endocrinologists, PCPs, and APPs, and

the reported average racial/ethnic mix of their patients (Table 1) was

not substantially different from the US as a whole (White 61.6%,

Black 12.4%, Hispanic 18.7%, Asian 6.0%).28

The main focus of our survey was to investigate the under-

standing that US AOM‐prescribing HCP treating obesity have of the

second‐generation AOMs.9 Most of these licensed and investiga-

tional molecules modulate neurohormonal pathways involving GLP‐1
receptor signaling with or without additional agonist activity at the

GIP or glucagon receptors.9 Members of these drug classes can elicit

mean levels of weight loss of 15%–20%,14,17 which approaches levels

TAB L E 2 Medications prescribed for patients with obesity.

Total (N = 785)

Endocrinologists

(n = 263) PCPs (n = 251) APPs (n = 271)

Medications prescribed for obesity,a n (%) of HCPs

Semaglutide (Wegovy) 678 (86.4) 255 (97.0)1st 224 (89.2)2nd 199 (73.4)3rd

Liraglutide (Saxenda) 588 (74.9) 247 (93.9)1st 178 (70.9)2nd 163 (60.1)3rd

Phentermine (Adipex, Lomaira) 533 (67.9) 186 (70.7)1st 179 (71.3)1st 168 (62.0)2nd

Phentermine/topiramate ER (Qsymia) 515 (65.6) 200 (76.0)1st 157 (62.5)2nd 158 (58.3)2nd

Naltrexone ER/bupropion ER (Contrave) 475 (60.5) 170 (64.6)1st 160 (63.7)1st 145 (53.5)2nd

Orlistat (Xenical, Alli) 365 (46.5) 131 (49.8)1st 140 (55.8)1st 94 (34.7)2nd

All of the above 165 (21.0) 78 (29.7) 53 (21.1) 34 (12.5)

None of the above 13 (1.7) 1 (0.4)2nd 2 (0.8)2nd 10 (3.7)1st

T2D medications prescribed for obesity in T2D patients,b % of HCPs

Metformin 726 (92.5) 244 (92.8)2nd 243 (96.8)1st 239 (88.2)2nd

Semaglutide (Ozempic, Rybelsus) 720 (91.7) 250 (95.1)1st 240 (95.6)1st 230 (84.9)2nd

Dulaglutide (Trulicity) 652 (83.1) 240 (91.3)1st 212 (84.5)2nd 200 (73.8)3rd

SGLT2 inhibitors (e.g., Farxiga, Jardiance, Invokana) 635 (80.9) 233 (88.6)1st 214 (85.3)1st 188 (69.4)2nd

Liraglutide (Victoza) 621 (79.1) 245 (93.2)1st 195 (77.7)2nd 181 (66.8)3rd

Tirzepatide (Mounjaro) 494 (62.9) 217 (82.5)1st 140 (55.8)2nd 137 (50.6)2nd

Other 8 (1.0) 5 (1.9) 0 3 (1.1)

None of the above 9 (1.1) 2 (0.8) 0 7 (2.6)

Most common T2D medication for first‐line obesity treatment in T2D patients,c % of HCPs

Semaglutide (Ozempic, Rybelsus) 328 (42.3) 137 (52.5)1st 89 (35.5)2nd 102 (38.6)2nd

Metformin 258 (33.2) 47 (18.0)2nd 109 (43.4)1st 102 (38.6)1st

Tirzepatide (Mounjaro) 86 (11.1) 47 (18.0)1st 18 (7.2)2nd 21 (8.0)2nd

SGLT2 inhibitors (e.g., Farxiga, Jardiance, Invokana) 42 (5.4) 6 (2.3) 17 (6.8) 19 (7.2)

Dulaglutide (Trulicity) 40 (5.2) 14 (5.4) 11 (4.4) 15 (5.7)

Liraglutide (Victoza) 22 (2.8) 10 (3.8) 7 (2.8) 5 (1.9)

Note: Data are % of HCPs and are ranked first, second, or third based on statistical significance at the 95% confidence interval.

Abbreviations: APPs, advanced practice providers; ER, extended release; HCPs, healthcare professionals; PCPs, primary care physicians; SGLT2,

sodium‐glucose co‐transporter‐2; T2D, type 2 diabetes.
aBased on the following question: Which of the following medications that have been approved by the FDA to treat obesity have you prescribed?
bBased on the following question: Have you prescribed any of the following medications approved by the FDA to treat Type 2 diabetes for patients with obesity
and T2D?
cBased on the following question: Of the medications you selected, which do you prescribe most commonly as a first‐line obesity treatment for patients with
Type 2 diabetes?
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achieved with bariatric surgery and is sufficient to ameliorate most

ABCD complications, including cardiometabolic and biomechanical

comorbidities.9 GLP‐1 receptor agonists stimulate GLP‐1 receptors

in the arcuate nucleus of the hypothalamus and brain stem, and

projections to other appetite‐modulating brain areas, to reduce

feeding, an effect thought to underly the weight loss elicited by

compounds in this class, which is particularly efficacious with sem-

aglutide.18 The involvement of GIP in body weight regulation is less

clearly defined, with both agonists and antagonists of the GIP re-

ceptor eliciting weight loss in animal models.13,22,23 Tirzepatide (a

TAB L E 3 Perceived therapeutic effects of GLP‐1 receptor agonists, GIP receptor agonists, and glucagon receptor agonists.

n (%) answering yes to the following questions:
Do GLP‐1/GIP/glucagon receptor agonists
produce the effect below?a

TOTAL (all HCPs surveyed) (N = 785)

GLP‐1 receptor

agonists

GIP receptor

agonists

GCG receptor

agonists

Decrease appetite through CNS effects 550 (70.1) 366 (46.6) 218 (27.8)

Decrease gastric emptying 560 (71.3) 358 (45.6) 182 (23.2)

Increase insulin secretion 451 (57.5) 333 (42.4) 176 (22.4)

Decrease glucagon secretion 445 (56.7) 304 (38.7) 202 (25.7)

Initial nausea 640 (81.5) 415 (52.9) 224 (28.5)

Decrease body weight 695 (88.5) 518 (66.0) 345 (43.9)

Decrease blood glucose 664 (84.6) 509 (64.8) 350 (44.6)

Increase insulin sensitivity in adipose tissue 478 (60.9) 355 (45.2) 226 (28.8)

Increase fatty acid oxidation 248 (31.6) 198 (25.2) 141 (18.0)

Increase glycogenolysis and gluconeogenesis 305 (38.9) 222 (28.3) 202 (25.7)

Increase energy expenditure 251 (32.0) 185 (23.6) 154 (19.6)

Increase lipolysis 327 (41.7) 254 (32.4) 173 (22.0)

Abbreviations: APPs, advanced practice providers; CNS, central nervous system; GCG, glucagon; GIP, glucose‐dependent insulinotropic polypeptide;
GLP‐1, glucagon‐like peptide‐1; HCPs, healthcare professionals; PCPs, primary care physicians.
aEach effect was a separate question with a choice of answers of yes, no, and unsure.

F I GUR E 2 Perceived benefits of GLP‐1 receptor agonists, glucagon receptor agonists, and glucagon receptor/GLP‐1 receptor dual

agonists. Respondents were asked the following: GLP‐1 receptor agonists have been shown to increase insulin secretion, decrease gastric emptying,
and suppress appetite by acting on feeding centers in the brain. Glucagon receptor agonists have been shown to produce an enhanced effect on body
weight reduction through effects on both the liver and adipose tissue. Targeting the liver can result in increased fatty acid oxidation, glycogenolysis, and
gluconeogenesis; while targeting adipose tissue can increase lipolysis. Collectively, this can lead to a potential overall increased energy expenditure. Based
on the above definition, what patient group(s) with obesity do you think would benefit most from a glucagon‐like peptide‐1 receptor agonist? What
patient group(s) with obesity do you think would benefit most from a glucagon receptor agonist? What benefits, in terms of better control, would you
expect from the combination of the two receptor agonists compared with the effects of either one alone (for this question, please assume that the
medication is considered safe and tolerable in Phase III studies)? Please select all that apply. Data are ranked based on statistical significance at the
95% confidence interval for each patient benefit; first rank is blue, second is red, third is brown. GLP‐1, glucagon‐like peptide‐1.
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GLP‐1/GIP dual agonist) appears to elicit greater weight loss than

semaglutide (a GLP‐1 mono‐agonist), but the role of GIP agonism in

this effect is unclear.29 Glucagon—in addition to counter‐balancing
the effects of insulin in glucose homeostasis—also appears to in-

crease energy expenditure and induce satiety,19,20 although the ef-

fects of chronic agonism of the glucagon receptor in humans are not

yet fully defined, including whether it augments energy expenditure.

In our survey, a high proportion of respondents overall were

familiar with GLP‐1 receptor agonists, but fewer with GIP receptor

agonists, and fewer still with glucagon receptor agonists. Endocri-

nologists were more familiar with GLP‐1 and GIP receptor agonists

than PCPs and APPs. Knowledge of the therapeutic effects of these

compounds followed a similar pattern. When presented with the

putative therapeutic effects of GLP‐1 receptor agonists, glucagon

receptor agonists, and glucagon receptor/GLP‐1 receptor dual ago-

nists, the majority of respondents felt that all three drug classes may

benefit people with obesity and comorbid metabolic disease such as

T2D. Dual agonists were felt to be more beneficial than GLP‐1 re-

ceptor agonists or glucagon receptor agonists alone for people with

NASH/NAFLD and obesity, particularly by endocrinologists. Inter-

estingly, only a minority of respondents perceived that these three

drug classes would benefit non‐cardiometabolic complications of

obesity, which may reflect an interpretation of a lack of direct effect

independent of weight loss.

In other findings from the survey, treating complications and

comorbidities of obesity was the most desired outcome of prescrib-

ing AOMs (42% of respondents), which is consistent with the

American Association of Clinical Endocrinologists clinical guidelines'

emphasis on a complications‐centric approach to managing obesity.2

Cost of treatment, including lack of insurance coverage, was by far

the biggest reported barrier to treatment with AOMs, with 81% of

respondents reporting it to be a substantial or extreme barrier.

Interestingly, cost was also cited as the major limitation to use of

AOMs by 72% of participants in a recent survey of endocrinologists

in Italy, where anti‐obesity treatment is generally not reimbursed,30

as well as in the 2021 DocStyles survey of PCPs and APPs in the

US.24 In the US, newer AOMs, like GLP‐1RAs, have large out‐of‐
pocket costs for patients,31 and the majority of US health insurance

providers do not cover AOMs,32 including most state Medicaid pro-

grams.33,34 Given that obesity is a chronic disease, and medications

therefore need to be used for sustained periods, this cost can be

prohibitive for many patients with obesity. In a retrospective study of

over 50,000 people with obesity in Florida and Ohio characterizing

receipt of AOM prescriptions and prescription fills, only 55% of those

with an AOM prescription filled that prescription.33 Lower rates of

prescription fills were associated with Hispanic ethnicity, being a

man, Medicaid, traditional Medicare and Medicare Advantage in-

surance types. In the same study, having a private insurance provider

was associated with both the likelihood of receiving an AOM pre-

scription and prescription fill.33 It is likely that cost and insurance

cover contribute to the low rate of AOM prescription fill.

Clearly, efforts are needed to reduce the costs of AOMs and

improve patient access. Novel dual and triple agonists that have

cardio‐kidney‐metabolic benefits beyond weight loss may influence

access. Currently, the most potent weight‐reduction agents, sem-

aglutide and tirzepatide, consistently elicit less weight loss in people

with T2D and obesity, than in those with obesity but without

T2D.14,15,17 Through a presumed increase in energy expenditure and

by targeting energy intake, novel glucagon receptor/GLP‐1 receptor

dual agonists may bridge this gap and elicit more weight loss in

people with T2D, or even reduce complications by other pathways

(e.g., selective reduction of liver fat to ameliorate NAFLD/NASH).

This could potentially incentivize payer coverage and increase pa-

tient access to these medications. The current survey shows that

HCP prescribing AOMs view benefits beyond weight loss as impor-

tant. Furthermore, the advent of small‐molecule oral GLP‐1 receptor
agonists35 will also hopefully result in reduced costs and improve

access to AOMs.

Lack of patient engagement was also highlighted as a prominent

barrier to treatment in our survey, as it was in the survey of endo-

crinologists in Italy,30 the ACTION survey in the US,36 and the

multinational ACTION IO survey.37–39

Overall, survey respondents reported recommending AOMs to

less than half of their patients with obesity (49%), which may reflect

the barriers mentioned above. This rate was higher for patients with

concomitant T2D (62%) and higher overall by endocrinologists than

by PCPs or APPs. The overall rate is much higher than in the general

patient population in the US where studies prior to the approval of

second‐generation AOMs found that only 1%–3% of adults eligible

for AOMs were actually prescribed them.40–42 This difference

probably reflects the eligibility criteria for the current survey (re-

spondents had to be current prescribers of AOMs) as well as the low

efficacy of first‐generation medications. A more recent study span-

ning the period since approval of the second‐generation medication

semaglutide found a slightly higher, albeit still very low, AOM pre-

scription rate to people with obesity (8%).33

Interestingly, almost all respondents (92%) reported prescribing

metformin to treat obesity in patients who also had T2D, more than

any other T2D medication except semaglutide (also 92%). Further-

more, a third of respondents reported prescribing metformin as a

first‐line treatment for obesity in patients who also had T2D,

although significantly fewer endocrinologists (18%) than PCPs (43%)

or APPs (39%) prescribed metformin as a first‐line treatment of

obesity in patients with concomitant T2D. A similar finding emerged

from the survey of Italian endocrinologists, where metformin was the

most commonly prescribed medication for obesity (30% of re-

spondents). Metformin is not approved for obesity management and

any resulting weight loss is quite modest.43 Thus, this finding raises

an alarm since reliance on metformin as an AOM may divert patients

and HCP from employing more effective therapy specifically targeted

to treat obesity.

In general, APPs' responses were similar to PCPs. This is perhaps

unsurprising given that the primary practice settings of APPs and

PCPs surveyed were similar with the largest percentage of both

(40%) practicing in an office‐based practice or clinic. The large

number of APPs surveyed in this study is particularly informative, as
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according to the US Bureau of Labor Statistics, nurse practitioners

are expected to be the fastest growing occupation in the US between

2022 and 2032, with physician assistants also in the top 10 fastest

growing occupations in this period.44 There is a lack of access to

primary care in the US and increased numbers of APPs are expected

to bridge this gap.45 Primary care is an important contact point be-

tween people living with obesity and the healthcare system.46

However, obesity is undertreated in this setting.47 As the role of

APPs in primary care, and the treatment of obesity, grows, it will be

increasingly important to understand their treatment and prescribing

behaviors so that any patient unmet needs can be identified.

This study has certain strengths and limitations. To our knowl-

edge, no other study has recently surveyed the practices and

knowledge of US HCP treating obesity, and prescribing AOMs, with a

focus on their understanding of the second‐generation AOMs

entering clinical practice. Furthermore, the study included more HCP

than most other recent single‐country surveys of obesity manage-

ment.36,38,39 Limitations include its cross‐sectional design, explor-
atory nature, and the potential for recall and sampling biases (as with

any retrospective survey using non‐probabilistic purposive sampling).
Another limitation is that respondents were asked if they had ever

prescribed a given medication; the frequency and timeframe of pre-

scribing was not collected in this analysis. Furthermore, the results

reflect the respondents' particular practices and patients; therefore,

the findings may not be fully generalizable to other practice settings,

or to those HCP treating people with obesity without the use of

AOMs (who were ineligible for the survey).

5 | CONCLUSIONS

Our survey provides new insights into obesity management by US

HCP, including endocrinologists, PCPs, and APPs. As respondents

recommend AOMs to nearly half of their patients with obesity, a

treatment gap still remains. The reported barriers to treatment,

including cost, impact HCP ability to provide appropriate therapy for

patients. This finding indicates a need to improve access to these

AOMs. In addition, respondents were much more familiar with GLP‐1
receptor agonists than glucagon receptor agonists or GIP receptor

agonists. However, they anticipate that the new mechanisms of ac-

tion of the glucagon receptor agonists, including unimolecular

glucagon receptor/GLP‐1 receptor dual agonists, may offer further

clinical benefits. These benefits include cardiometabolic benefits

beyond weight loss, as well as via other pathways (e.g., selective

reduction of liver fat to ameliorate NAFLD/NASH). Since obesity

treatment currently focuses on the treatment of complications and

comorbidities, this could help to address treatment barriers and pa-

tient access.
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