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Abstract
Introduction  Liraglutide 3.0 mg, a glucagon-like peptide-1 (GLP-1) analogue, is a medication approved for obesity treat-
ment. This study aimed to investigate the relationship between psychiatric symptoms, including depression, anxiety, and 
binge eating, and their impact on therapy adherence.
Methods  A clinical audit was carried out on a cohort of 54 adults with obesity treated with liraglutide 3.0 mg. We retrospec-
tively analyzed the connection between psychiatric symptoms assessed through the State-Trait Anxiety Inventory (STAI), 
Beck Depression Inventory (BDI), and Binge Eating Scale (BES). Adherence to therapy was assessed by the maximum 
dosage (MD) and treatment duration (TD).
Results  Notably, a discontinuation rate of 59% was encountered. However, among those who continued the treatment, we 
observed a negative association between anxiety symptoms (STAI score) and MD, depression symptoms (BDI score) and 
TD, and a higher likelihood of binge eating (BES score > 17) and TD. Moreover, presence of psychiatric symptoms did not 
compromise drug's effectiveness in achieving weight loss, which was 4.43% (± 5.5 SD) in the whole sample and 5.3% (± 6.3 
SD) in the subgroup evaluated at 12 weeks.
Conclusion  We observed a high discontinuation rate in real-life clinical setting, where Liraglutide 3.0 therapy is paid out-
of-pocket. While psychiatric symptoms might play a role in diminishing adherence to therapy, they do not prevent drug's 
effectiveness to promote weight loss. This finding underscores the potential advantages of liraglutide 3.0 mg therapy for 
individuals contending with obesity while simultaneously managing mental health challenges.
Level of evidence  Level V, descriptive studies.
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Introduction

The World Health Organization (WHO) has defined adher-
ence as “the extent to which a person's behavior, taking med-
ication, following a diet, and/or executing lifestyle changes, 
corresponds with agreed recommendations from a health 
care provider” [1]. It is imperative to recognize that adher-
ence is a multifaceted construct influenced by a confluence 
of patient-specific attributes and factors pertinent to the 
nature of the disease and its associated therapeutic inter-
ventions [1]. In contemporary medical discourse, obesity 
is increasingly acknowledged as a chronic, progressive, and 
recurrent ailment [2, 3]. An area of notable concern lies in 
the suboptimal attendance and adherence rates encountered 
in the context of obesity management, as substantiated by 
an array of empirical investigations [4, 5]. The emergence 
of innovative pharmacological interventions designed for 
prolonged therapeutic usage accentuates the exigency of 
an in-depth exploration into the determinants of adherence 
among individuals grappling with obesity.

The glucagon-like peptide-1 receptor agonists (GLP-1 
RAs) function through the activation of GLP-1R receptors, 
exerting their effectiveness in regulating energy intake both 
peripherally and centrally [6, 7]. These agents enhance insu-
lin secretion and induce satiety by acting on the hypothala-
mus [6, 7]. Initially introduced in 2005, GLP-1 RAs found 
their primary application in the treatment of type 2 diabetes 
(T2DM), demonstrating exceptional efficacy and a com-
mendable safety profile in this domain [8–10]. The mecha-
nisms of action shared by GLP-1 RAs encompass a spectrum 
of actions, including the augmentation of insulin secretion in 
response to glucose, suppression of glucagon release, delay 
in gastric emptying, mitigation of the release of orexigenic 
neuropeptides within the hypothalamus, and the promotion 
of anorexigenic neuropeptides [11, 12]. Collectively, these 
effects culminate in a reduction of body weight, body mass 
index (BMI), glycated hemoglobin A1c levels, and systolic 
blood pressure [11, 13].

In light of their broad efficacy, GLP-1 RAs have more 
recently been considered for treating obesity also in the 
absence of T2DM [14–16]. Liraglutide 3.0 mg, the first 
GLP-1 RA used in the treatment of obesity, was approved 
by Food and Drug Administration (FDA) in 2014 and by 
European Medicines Agency (EMA) in 2015 [17]. It has 
proved to be an effective tool, in adjunct to a hypocaloric 
diet and physical activity program, for achieving clinically 
relevant weight loss (≥ 5%) in adults with excess weight 
(BMI ≥ 27) who also have weight-related medical prob-
lems or obesity (BMI ≥ 30) [14, 18]. The findings suggest 
a generally favorable tolerability profile, even in the pres-
ence of common gastrointestinal side effects (i.e., primar-
ily mild to moderately severe nausea) [18, 19].

Beyond their well-documented metabolic effects, GLP-1 
RAs have emerged as noteworthy agents with potential 
implications for mental health [20–24]. A growing body of 
research has been dedicated to investigating the efficacy of 
GLP-1 RAs in alleviating symptoms of anxiety and depres-
sion, shedding light on a significant interplay between 
metabolic regulation and psychopathological mechanisms 
[20–24]. Recent studies have underscored the perturbation 
of homeostasis within the nexus of the nervous system, 
immune system, and endocrine system, coupled with disrup-
tions in cerebral energy metabolism and the dysfunction of 
the gut–brain axis, as pivotal factors in the pathogenesis of 
depression and anxiety. Within this context, GLP-1 RAs, by 
virtue of their modulatory influence on immune, endocrine, 
and metabolic processes within the central nervous system, 
exhibit a proactive role in ameliorating these symptoms [20, 
25].

Previous findings provide initial insights into the influ-
ence of liraglutide on mental health [20–24]. However, as 
of our current knowledge, the reciprocal impact of mental 
health conditions on long-term treatments like GLP-1RAs 
remains unexplored. Therefore, we conducted a clinical 
audit to investigate the interplay between psychiatric symp-
toms, encompassing depression, anxiety, and binge eating, 
and their potential effects on both adherence to and the 
effectiveness of liraglutide 3.0 mg therapy within our patient 
cohort under the care of a National Health Service outpatient 
obesity clinic.

Methods

Study design and participants

A clinical audit was conducted by retrospectively collecting 
data from electronic medical records (EMRs) of outpatients 
at the Unit of Clinical Nutrition and Metabolism, situated 
within Sant’Orsola-Malpighi Hospital in Bologna, Italy. 
The procedures described in this report constitute an inte-
gral part of our routine clinical practice. Prior to receiving 
clinical services, patients had granted their consent for data 
collection, in compliance with established privacy protocols. 
The audit and subsequent statistical analysis of the collated 
data were executed following a comprehensive anonymiza-
tion process. It is standard procedure for all patients to be 
requested to complete a set of self-administered psychomet-
ric assessments, as outlined below.

We screened all adult outpatients, consecutively referring 
to the Unit of Clinical Nutrition and Metabolism from June 
2019 to November 2022. Patients were considered eligible 
for inclusion in this study if they met the following crite-
ria: (a) BMI ≥ 30 kg/m2 or BMI ≥ 27 mg/m2 with at least 
one treated weight-related comorbidity; (b) age ≥ 18 years 
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at the time of assessment; (c) had received a prescription 
for liraglutide 3.0 mg by August 2022. The exclusion crite-
ria encompassed individuals who (a) had not completed the 
psychometric assessment; (b) demonstrated non-adherence 
to the recommended dosing escalation schedule specified in 
the drug datasheet or as prescribed by the clinician; and (c) 
had a follow-up duration of less than 2 months.

It is noteworthy to emphasize that patient management 
within our center adheres to a well-defined protocol. Upon 
their initial visit, all patients are extended an invitation to 
engage in structured behavioral programs tailored to the 
severity of their excess weight and unhealthy eating habits. 
During subsequent follow-up appointments, patients receive 
motivational reinforcement aimed at facilitating lifestyle 
modifications and the sustained adherence to a healthy diet, 
as well as regular physical activity. The consideration of 
pharmaceutical intervention comes into play if the primary 
line of behavioral therapy fails to achieve the minimum 
anticipated outcome, defined as a weight reduction of at least 
3% within a three-month period, or in cases where there is a 
notable history of unsuccessful prior attempts at weight loss.

According to the prescribing information for liraglu-
tide 3.0 mg, the starting dose of 0.6 mg per day should be 
increased in weekly increments over 4 weeks to a recom-
mended maintenance dose of 3.0 mg from the fifth week 
onward. Treatment should be discontinued after 12 weeks if 
the patient has not attained a weight reduction ≥ 5% of the 
starting weight [17] (Saxenda®; Novo Nordisk A/S, Copen-
hagen, Denmark). For this purpose, we considered the start-
ing weight the one at the initial visit to the Centre.

During the Covid-19 pandemic, the majority of follow-up 
appointments were transitioned to remote modalities, utiliz-
ing video and phone calls. Consequently, the recording of 
patients’ weights at the 12-week mark was not feasible for 
all individuals, as this data was instead collected during their 
subsequent in-person examinations.

Procedures and measures

For the purposes of this study, variables collected by clini-
cians as part of standard consultation and follow-up visits 
were used. The information was collected through EMRs 
and included socio-demographic data, recent and past medi-
cal history, current medications, the timing of follow-up vis-
its, the dosage of liraglutide at the time of the visit, and side 
effects reported from visit to visit.

Patients filled in the Italian version of the State-Trait Anxi-
ety Inventory (STAI) [26], Beck Depression Inventory (BDI) 
[27], and Binge Eating Scale (BES) [28]. STAI is a 20-item 
self-report assessing trait anxiety [26]. It categorizes indi-
viduals into four distinct groups based on their anxiety levels 
[26]. The categories include “Below threshold” for those with 
scores less than 40, “Mild” for individuals scoring between 

40 and 49, “Moderate” for scores ranging from 50 to 59, and 
“Severe” for those with scores equal to or exceeding 60 [26].

BDI is a 21-item self-report measuring characteristic atti-
tudes and symptoms of depression classifying individuals 
into four categories that correspond to different levels of 
depression [27]. These categories encompass “Below thresh-
old” for those with depression scores below 10, “Mild” for 
scores between 10 and 19, “Moderate” for individuals scor-
ing within the range of 20 to 29, and “Severe” for those with 
depression scores equal to or surpassing 30 [27].

BES is a 16-item self-report questionnaire designed to 
capture the behavioral, cognitive, and emotional features 
of objective binge eating in adults with obesity and over-
weight categorizing individuals into three distinct categories 
reflecting their level of body dissatisfaction or satisfaction 
with their body image [28, 29]. These categories consist 
of “Below threshold”, which represents low levels of body 
dissatisfaction, encompassing scores below 17 [28]. “Mild” 
covers moderate body dissatisfaction, with scores ranging 
from 17 to 26 [28]. Finally, “Severe” includes high levels 
of body dissatisfaction, with scores equal to or exceeding 
27 [28]. BES scores above 17 are considered suggestive of 
significant binge eating (BE) [28].

To quantify adherence to liraglutide therapy, we collected 
data on maximum dosage (MD) and treatment duration 
(TD). To quantify the effectiveness of liraglutide therapy 
on weight loss, we collected data on weight at 12 weeks (or 
a closer follow-up examination). Therefore, the weight loss 
evaluation did not include patients with shorter follow-ups.

Statistical analysis

Data analysis was performed using Statistical Package for 
Social Science for MacOS (SPSS) software, Version 27.0 
(IBM Corp, Armonk, NY). Descriptive analyses were con-
ducted by analyzing categorical variables’ frequencies (N) 
and percentages (%). Bivariate Pearson's correlations and 
linear regression analyses were used to investigate poten-
tial associations between psychiatric symptoms (i.e., STAI, 
BDI, and BES scores, BE expressed dichotomously) and 
adherence indicators (i.e., MD and TD). We utilized bivari-
ate Pearson's correlations and Student's T-test to investigate 
potential association between psychiatric symptoms, psy-
choactive therapy and the percentage of weight loss. All the 
analyses were two-sided with α = 0.05.

Results

Sample selection and socio‑demographic results

The flowchart in Fig. 1 offers a visual representation of 
the sample selection process, illustrating the progressive 
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attrition of participants. Of 130 individuals with obesity on 
liraglutide therapy, 66 were excluded for not having com-
pleted the psychometric assessment, four were excluded for 
taking liraglutide without following the recommended dos-
ing escalation schedule as described in the drug datasheet 

and/or as prescribed by the clinician, and six were excluded 
since they had a follow-up shorter than 2 months. The 
final sample included 54 subjects, of which the majority 
(n = 36; 66.7%) were female. The mean age was 48.56 (± 13 
SD) years, ranging from 19 to 73 years. The mean BMI 

Fig. 1   Flowchart: sample selection process and progressive attrition of participants. FU follow-up, n number of subjects, <  less than
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was 39.89 (± 6.05 SD) kg/m2, ranging from 27.2 kg/m2 to 
59.5 kg/m2. The average weight loss in the overall sample 
(n = 54) was 4.43% (± 5.5 SD); it attained 4.67% (± 5.28 SD) 
in the female population and 3.95% (± 6.05 SD) in the male 
population. Thirty patients were available for evaluation of 
treatment effectiveness at 12 weeks (i.e., the schedule indi-
cated in the European Medicine Agency drug prescription 
sheet). The subcohort exhibited an average weight loss of 
5.3% (± 6.3 SD). More specifically, females showed a 5.1% 
reduction (± 5.8 SD) in weight, while males demonstrated a 
5.7% reduction (± 8 SD).

Over the clinical observation period, 32 out of 54 patients 
(59.26% of the sample) discontinued the drug, reflecting a 
gradual attrition of participants throughout the follow-up 
period. The attrition was due to several factors, each con-
tributing to participant discontinuation. Specifically, two 
participants (6.25%) discontinued their participation upon 
achieving their weight loss goals. Twelve individuals (37.5% 
of the total discontinuations) stopped liraglutide due to per-
ceived incomplete efficacy, and among these, only 5 had 
reached the maximum dosage of 3 mg. Gastrointestinal 
side effects (i.e., nausea, emesis, gastralgia) were reported 
as the primary reason for discontinuation by nine partici-
pants (28.13%). An additional eight participants dropped 
out, i.e., interrupted treatment follow-up (25%). Finally, one 
participant (3.13%) had to discontinue treatment due to the 
occurrence of pregnancy. These attrition factors reflect the 
complexities and challenges encountered during the research 
process.

Psychiatric symptoms, psychoactive treatments, 
and adherence indicators

Key results are summarized in Tables 1 and 2. Regarding 
anxiety, we found mean STAI values of 44.48 (± 9.18 SD), 
indicative of mild anxiety. Looking at the distribution, we 
identified that 35.2% (n = 19) of subjects did not suffer from 
clinically significant anxiety (STAI score < 40), 37% (n = 20) 
of subjects suffered from mild anxiety (STAI score 40–49), 
24.1% (n = 13) of subjects suffered from moderate anxiety 
(STAI score 50–59), and 3.7% (n = 2) suffered from severe 
anxiety (STAI ≥ 60).

Concerning depression, we found mean BDI values of 
13.54 (± 8.12 SD), indicative of mild depression. Look-
ing at the distribution, we identified that 31.5% (n = 17) of 
subjects did not suffer from clinically significant depres-
sion (BDI score < 10), 46.3% (n = 25) of subjects suffered 
from mild depression (BDI score 10–19), 18.5% (n = 10) 
of subjects suffered from moderate depression (BDI score 
20–29), and 3.7% (n = 2) suffered from severe depression 
(BDI score ≥ 30).

Regarding binge eating, we identified mean BES val-
ues of 15.46 (± 9.59 SD), indicative of no significant BE. 

Indeed, 64.8% (n = 35) of the sample had no significant BE 
(BES score < 17). The remaining 35% (n = 29) had signifi-
cant BE (BES score > 17): 18.5% (n = 10) of the sample 
had moderate levels of BE (BES score 17–26), and 16.7% 
(n = 9) had severe levels of BE (BES score ≥ 26).

Twelve patients were receiving single-drug treatments 
for antidepressant and/or antianxiety and/or antipsychotic 
purposes. These medications included three individuals 
on vortioxetine, three on escitalopram, two on sertraline, 
one on paroxetine, one on duloxetine, one on aripipra-
zole, and one on etizolam. Additionally, four patients were 
undergoing combination psychotropic treatments, with one 
patient on sodium valproate combined with sertraline and 
trazodone, another on olanzapine along with trazodone 
and pregabalin, one on venlafaxine alongside trazodone 
and pregabalin, and the fourth patient receiving olanzap-
ine in conjunction with fluoxetine. Furthermore, in two 
cases, antidepressant therapy (one on venlafaxine and one 
on fluoxetine) commenced concurrently with the initiation 
of liraglutide. In aggregate, it is noteworthy that approxi-
mately one-third of the patients had been prescribed psy-
chotropic treatments while undergoing liraglutide therapy.

MD had a range between 0.6 mg and 3 mg, with a mean 
value of 2.1 mg (± 0.71 SD). TD had a mean value of 
177.2 days (± 155.2 SD), with a minimum of 0 days and a 
maximum of 632 days.

Table 1   Psychometric scales and adherence indicators

BDI Beck Depression Inventory, BES Binge Eating Scale, MD Maxi-
mum Dosage, SD standard deviation, STAI State-Trait Anxiety Inven-
tory, TD treatment duration

Minimum Maximum Mean value ± SD

STAI score 28 68 44.48 ± 9.18
BDI score 0 37 13.54 ± 8.12
BES score 0 35 15.46 ± 9.59
MD (mg) 0.6 3 2.1 ± 0.71
TD (days) 0 632 177.2 ± 155.2

Table 2   Psychometric scales graded by severity

BDI Beck Depression Inventory, BES Binge Eating Scale, N number 
of subjects, SD standard deviation, STAI State-Trait Anxiety Inven-
tory; %, percent

Below threshold Mild Moderate Severe
N; % N; % N; % N; %

STAI 19; 35.2% 20; 37% 13; 24.1% 2; 3.7%
BDI 17; 31.5% 25; 46.3% 10; 18.5% 2; 3.7%
BES 35; 64.8% – 10; 18.5% 9; 16.7%
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Associations between psychiatric symptoms 
or medications and adherence indicators

Bivariate correlations analyses are visually depicted in 
the heatmap shown in Fig. 2. Our analyses demonstrated 
a negative correlation between STAI and MD (r = − 0.276; 
p < 0.05) and a negative correlation between BDI and TD 
(r = − 0.276; p < 0.05). Since no significant correlation 
emerged between BES and adherence indicators, we created 
the categorical variable binge eating (BE) based on its BES 
cut-off (BES > 17): we found a negative correlation between 
a significant BE and TD (r = − 0.275; p < 0.05).

Linear regression analyses—carried out on variables with 
significant results in correlation analyses—demonstrated a 
significant association between STAI and MD (β = − 0.021; 
SE = 0.010; t = −  2.068; p < 0.05; F (1, 52) = 4.279; 
R2 = 0.058), BDI and TD (β = −  5.271; SE = 2.548; 
t = − 2.069; p < 0.05; F (1, 52) = 4.280; R2 = 0.058), and BE 
and TD (β = − 88.582; SE = 42.930; t = − 2.063; p < 0.05; F 
(1, 52) = 4.258; R2 = 0.058).

These results highlight that greater anxiety symptoms can 
be associated with a lower MD; greater depressive symp-
toms and a significant BE can be associated with a shorter 
TD.

Through Student’s T-test analysis, we examined the influ-
ence of psychotropic treatment on both MD and TD and 
observed no significant differences between individuals 
receiving psychotropic treatment and those who were not.

Relationship between psychiatric symptoms 
or medications and weight loss

Investigating the relationship between psychiatric symptoms, 
medication use, and weight loss, we found no significant 

correlations between psychometric scores and percent 
weight loss in either the full sample of 54 participants or the 
subset of patients available for the 12-week treatment evalu-
ation (n = 30). Additionally, no significant correlations were 
observed between psychotropic medication use and percent 
weight loss in both the full sample and the 12-week evalu-
ation subset.

Discussion

To the best of our knowledge, this is the second real-world 
study investigating the relationship between psychiatric 
symptoms and adherence to liraglutide 3.0 mg as obesity 
therapy. The other one was also carried out in Italy in a 
smaller study on 29 patients, which—unlike ours—were 
previously selected as having established bipolar or major 
depressive disorder [30]. The attrition of participants in our 
study was notably high, with 59.26% of the sample discon-
tinuing treatment during the clinical observation period. In 
our study, various factors contributed to treatment discon-
tinuation, including perceived incomplete treatment efficacy, 
gastrointestinal side effects, and program drop-out. Only 
two individuals discontinued treatment upon reaching their 
weight goals. This attrition rate, far exceeding the 28.1% 
reported in the SCALE Obesity and Prediabetes clinical trial 
[18], was also higher than that reported in another other 
real-world study in Switzerland where psychiatric symp-
toms were not assessed [16], but comparable to that found 
in patients with established psychiatric diagnosis [30]. This 
underscores the challenges faced in real-world clinical set-
tings when using GLP-1 agonists for obesity treatment.

Analysis of psychiatric symptoms, including anxiety, 
depression, and binge eating, revealed that a significant 

STAI BDI BE MD TD

STAI - .459** .238 -.276* -.224

BDI .459** - .317* -.025 -.276*

BE .238 .317* - -.050 -.275*

MD -.276* -.025 -.050 - .341*

TD -.224 -.276* -.275* .341* - 

Fig. 2   Pearson's correlations Heatmap. Higher correlations are 
marked with darker shades, lower correlations with lighter shades. 
BDI Beck Depression Inventory, BES Binge Eating Scale, MD maxi-

mum dosage, STAI State-Trait Anxiety Inventory, TD treatment dura-
tion; *p-value < 0.05; **p-value < 0.001
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portion of the sample experienced mild to moderate lev-
els of these symptoms. Around one-third of the patients 
were receiving single-drug or combination psychotropic 
treatments alongside liraglutide therapy. In the subset of 
patients available for the 12-week treatment evaluation, we 
found a noteworthy inverse correlation between psychiatric 
symptoms and adherence indicators. Subsequent regression 
analysis has provided evidence suggesting that heightened 
anxiety symptomatology might be associated with a reduced 
MD, while elevated depressive symptomatology and signifi-
cant BE may correspond to a shorter TD. Nevertheless, we 
were able to observe that, despite the effect on adherence, 
neither the presence of psychiatric symptoms nor being on 
psychoactive therapies led to a significant reduction in over-
all liraglutide effectiveness on weight loss.

Our results are consistent with previous research indicat-
ing suboptimal treatment adherence among individuals with 
obesity who also exhibit symptoms of anxiety and depres-
sion [31]. It is widely recognized that depression and anxiety 
are frequently linked to reduced compliance and adherence 
to medication regimens [32–35]. Moreover, there is evidence 
to suggest that the use of antidepressants may mitigate the 
weight loss effects of GLP-1 RAs, potentially influencing 
therapy adherence negatively [36]. Overall, the recurrent 
co-occurrence of obesity, anxiety-depressive syndromes, 
and the use of antidepressant therapies often results in a 
complex interplay, both in clinical presentation and adher-
ence to treatment [37].

In assessing the specific adherence to liraglutide, it is 
pertinent to account for intrinsic factors associated with the 
medication. Firstly, it is worth noting that mild and transient 
side effects, including nausea, constipation, diarrhea, and 
vomiting, may be variably tolerated, potentially influenced 
by the presence of anxiety [18, 38]. Secondly, it is essen-
tial to consider that medications requiring out-of-pocket 
expenses, as exemplified by liraglutide 3.0 mg for Italian 
patients, have been shown to exert a negative influence on 
adherence [39, 40]. In the course of this audit, the use of 
psychotropic therapies, predominantly antidepressants, did 
not appear to have a discernible impact on adherence.

Could increased adherence leading to weight loss—in 
persons with obesity and psychiatric symptoms—poten-
tially establish a positive feedback loop where physical and 
mental well-being mutually reinforce each other? Indeed, 
prior research has demonstrated a bidirectional relation-
ship between obesity and depression [41, 42], inflamma-
tion and depression [43, 44], obesity and inflammation 
[45, 46], and inflammation and anxiety [47]. This body of 
research has illustrated that states of anxiety and depres-
sion, alongside obesity, bring about analogous changes in 
central nervous system cells, primarily attributed to the 
heightened activity of glucocorticoids, proinflammatory 
cytokines, and glutamate [20, 21, 41]. Notably, an excess 

of glucocorticoids can give rise to compromised insulin 
function and glucose metabolism, limit the availability of 
energy necessary for optimal neuronal function, and con-
sequently disrupt synaptic plasticity [20, 21, 41].

Despite the evidence from in vitro and animal stud-
ies, there is still much uncertainty about whether weight 
loss—regardless of the methods used—can improve 
mental health. Lifestyle modification can provide greater 
reductions in symptoms of depression than with alterna-
tive weight loss interventions, including dietary coun-
seling and exercise-alone, while obesity pharmacotherapy 
yielded contradictory results depending on the drug used 
[25]. Anti-hyperglycemic agents, such as metformin and 
GLP-1 RAs, have consistently shown to exert anti-depres-
sive properties [21]. Indeed, there is wide evidence that 
the use of GLP-1 RAs in T2DM patients is associated with 
a lower incidence of depression and anxiety compared to 
controls treated with different therapies [23, 48, 49]. In 
addition, recent studies evaluating the gut microbiota have 
suggested that one of the roles of GLP-1 RAs in treating 
anxiety is related to improved glucoregulation, leading to 
reduced proinflammatory cytokines and increased neuro-
protection [50]. Conversely, a warning has been recently 
issued about a possible association between liraglutide use 
and increased suicidal behavior and thoughts in Iceland, 
which prompted a retrospective review of GLP-1 RAs by 
the European Medicines Agency [51]. Future prospec-
tive studies on GLP-1 RAs and psychiatric symptoms are 
therefore warranted, possibly also investigating putative 
mechanisms directly affecting the CNS.

It is worth noting that within the arsenal of treatments for 
obesity, there is another medication known as naltrexone/
bupropion. This compound represents a fixed-dose syner-
gistic combination of two molecules originally employed 
in the treatment of opioid/alcohol use disorders and depres-
sion [52]. Notably, it has demonstrated effectiveness in 
curbing appetite and boosting energy expenditure, which 
aids individuals in adhering to a calorie-controlled diet and 
ultimately shedding excess body weight. According to the 
guidelines provided by the Canadian healthcare system, 
naltrexone/bupropion is recommended as the primary phar-
macological option for individuals with a body mass index 
(BMI) of 30 kg/m2 or greater, or for those with a BMI of 
27 kg/m2 or greater accompanied by obesity-related comor-
bidities, particularly when patients exhibit symptoms such 
as food cravings or depression [53].

Therefore, there are numerous reasons not only to coun-
teract clinical inertia by providing pharmacological obesity 
treatment to patients with psychiatric symptoms, but also to 
direct therapy toward pathophysiological pathways shared 
between physical and mental health. It becomes evident that 
the care afforded to one facet inherently extends to the bet-
terment of the other.
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Strength and limits

Strengths of this study include the real-life setting in a pub-
lic outpatient obesity clinic, therefore less prone to selec-
tion bias than randomized controlled trials—which tend to 
select those patients with higher adherence [54, 55]. This 
setting was also more representative of the problems clini-
cians can face while prescribing a drug that is not covered 
by the National Health Service—unlike most medications 
for clinically relevant diseases. Furthermore, this study is 
based on the routine collection of psychiatric symptoms in 
the context of the first visit to the Unit of Clinical Nutrition 
and Metabolism, performing in the internal medicine set-
ting, a type of assessment that is generally reserved for the 
psychiatric setting.

The present study is subject to several methodological 
limitations that must be acknowledged. Firstly, the sample 
size employed in this research consisted of only 54 partici-
pants. This limited sample size may have hindered the gener-
alizability of the findings and could have led to an increased 
susceptibility to sampling bias. Additionally, the study's 
relatively short duration, with an average TD of 177.2 days 
(± 155.2 days), may have limited our ability to conduct a 
thorough assessment of long-term effects or trends. Fur-
thermore, the presence of substantial missing data at both 
baseline and follow-up assessments is a notable concern, 
potentially introducing biases and reducing the robustness 
of the statistical analyses. These missing data may have 
resulted from various factors, including participant attrition 
or data collection challenges, which were exacerbated by 
logistical difficulties related to the Covid-19 pandemic. In 
addition, this clinical audit involved retrospective observa-
tions of subjects, and only half of the sample successfully 
completed or returned the psychodiagnostic scales, primar-
ily due to the pandemic-related challenges. Moreover, there 
were limitations in tracking and documenting the reasons for 
treatment discontinuation, which impeded the possibility of 
conducting more specific statistical analyses on the issue of 
side effects. Lastly, the use of self-report questionnaires for 
assessing psychiatric symptoms, associated with potentially 
high false positive and negative rates, combined with varia-
tions in the timing of these assessments before the initiation 
of the weight loss drug, may have imposed limitations on 
the data's validity. Therefore, it is imperative to interpret the 
results with caution, considering these multiple limitations 
when assessing the implications of the study.

Conclusions

The study reveals an initial discontinuation rate of approxi-
mately 60% within a real-life clinical setting. While the study 
limitations do not allow a definite conclusion on whether 
psychiatric symptoms might play a role in diminishing 

adherence to liraglutide 3.0 mg therapy in such practical 
contexts, it is essential to emphasize that these symptoms do 
not seem to impede the drug’s capacity to promote weight 
loss. This finding underscores the potential advantages of 
liraglutide 3.0 mg therapy for individuals contending with 
obesity while simultaneously managing mental health 
challenges.

Advancing our comprehension of this relationship 
between psychiatric symptoms, including depression, anxi-
ety, and binge eating, and adherence to Liraglutide 3.0 ther-
apy may facilitate the identification of tailored interventions 
for our patient cohort. An integrative approach to the man-
agement of such individuals has the potential to ameliorate 
psychiatric symptoms and enhance therapeutic adherence, 
ultimately contributing to the broader improvement of their 
overall health.
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