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Abstract
Background and Objective Cannabidiol, one of the main components of the Cannabis sativa plant, is a non-psychotropic 
cannabinoid that has recently drawn the attention of researchers and clinicians for its potential therapeutic applications. In 
this systematic review, we aim to describe the possible effects of cannabidiol in appetite and body weight.
Methods Both authors independently ran a thorough search in both PubMed and Cochrane databases up to 31 July, 2022 and 
included every peer-reviewed, original randomized controlled clinical trial that reported data on either of the said outcomes. 
Risk of assessment bias was performed with Cochrane’s risk of bias tool and results were summarized in tables.
Results A total of 11 trials were included in this review. Of these, the majority reported on cannabidiol reducing appetite 
and/or body weight whilst some have found no significant changes and one trial described an increase in appetite.
Conclusions This systematic review suggests that cannabidiol has an anorexigenic effect, correlated with a decrease in body 
weight. However, most of the studies included in the present review raised some concerns in terms of risk of bias. We believe 
further research is needed in order to clarify potential mechanisms involved in the effect of cannabidiol on feeding/appetite.

Key Points 

Cannabidiol reduces the appetite and/or body weight or 
body mass index in most of the clinical trials.

Most of the studies included in the present review raised 
some concerns in terms of risk of bias.

1 Introduction

In recent decades, the endocannabinoid system (which 
includes cannabinoid receptors, endocannabinoids, and the 
enzymes responsible for their biosynthesis and degradation) 
has attracted considerable interest because of its involvement 

in several physiological processes such as energy balance, 
appetite stimulation, blood pressure, pain modulation, 
embryogenesis, nausea and vomiting control, memory, 
learning, and immune response and as a potential thera-
peutic target in numerous pathological conditions including 
neurological diseases such as Parkinson’s and Alzheimer’s 
disease and multiple sclerosis, as well as anorexia and irri-
table bowel syndrome [1–3].

Cannabidiol (CBD) and Δ9-tetrahydrocannabinol (Δ9-
THC) are two of the major phytocannabinoids present in the 
Cannabis sativa plant. While both have become a major sta-
ple in cannabinoid research, according to the World Health 
Organization, CBD lacks the latter’s psychoactive and abuse 
potential [4]. In addition, its favorable safety and tolerability 
profile makes it a prime candidate for use in the clinical set-
ting. Indeed, this cannabinoid presents mild and infrequent 
side effects, mainly sleepiness and diarrhea [5, 6].

Differently from Δ9-THC, CBD is a weak agonist of 
cannabinoid receptor type 1  (CB1) and an antagonist of 
cannabinoid receptor type 2  (CB2), while also taking part 
in other signaling pathways involving the serotonin 1A 
receptor, G protein-coupled receptors 55 and 18, and the 
transient receptor potential cation channel subfamily V 
member 1 receptors, among others [7]. The wide array of 
effects and multiple clinical applications of CBD explains 
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the increasing interest of the scientific community in this 
substance—there are currently more than 170 ongoing 
clinical trials investigating this cannabinoid, its therapeu-
tic potential and interactions. In fact, this alkaloid com-
pound has garnered attention for its anti-inflammatory, 
anti-oxidant [8], analgesic [9], and anticonvulsant [10] 
effects.

Despite all the interest in this compound,  Epidiolex® 
remains the only CBD medicine approved by the US Food 
and Drug Administration, an oral solution indicated for use 
in Lennox–Gastaut and Dravet syndrome, two rare forms of 
epilepsy, and tuberous sclerosis complex. In the European 
Union and Canada,  Sativex®, an oromucosal spray consist-
ing of both CBD and Δ9-THC, was the first CBD-containing 
drug approved. It is currently used for controlling spasticity 
in patients with multiple sclerosis.  Epidyolex® was approved 
by the European Medicines Agency in 2019.

However, CBD is also available to the general population. 
Indeed, the ambiguous legal status of CBD has allowed its 
presence in over-the-counter preparations (labeled as health 
or food supplements) that have not been evaluated in clinical 
trials and are readily available at hemp shops. These prepara-
tions not only possess varying doses of CBD (range 5–20 
mg) but also usually contain other cannabinoids. Being a 
new and poorly regulated market, these products often con-
tain a much lower or higher dose of the substance and may 
be mislabeled [11]. Despite the heterogeneity in accessibility 
to these preparations worldwide, this blossoming industry 
is expected to grow in the future, as the distinction between 
the use of CBD as a medicine and as an over-the-counter 
supplement is increasingly less clear [12]. Because of the 
expected growth in this market, and with more CBD-rich 
medicines expected to be approved in the future, the number 
of individuals exposed to this substance is anticipated to 
increase steadily.

In relation to eating behavior, emerging evidence points 
to an important role of cannabinoids in regulating appetite, 
and consequently food intake. Additionally, cannabinoids are 
also an important player in the reward circuitries [13–16]. 
Thus, we found it timely to conduct a review in order to bet-
ter clarify the potential impact of CBD on appetite and body 
weight in humans. Indeed, in the context of CBD human use, 
it is relevant that the literature is lacking information on how 
it may affect appetite and anthropometric parameters such 
as body weight, not only per se but also as a result of poten-
tial interactions with other drugs. Not only this has a huge 
pharmacodynamic interest, but it can also lead researchers 
to investigate new therapeutic avenues for this cannabinoid, 
mainly regarding the treatment of diabetes mellitus, obesity, 
and other metabolic disorders. In this systematic review, we 
aim to gather and summarize the available body of evidence 
relating to the effects of CBD on appetite and body weight 
changes in order to fill this gap in the literature.

2  Methods

This systematic review was structured in accordance with 
the 2020 PRISMA (Preferred Reporting Items for System-
atic Reviews and Meta-Analyses) guidelines [17].

2.1  Search Strategy

The present review included all the relevant literature 
obtained through a search in the PubMed and Cochrane 
databases from inception up to 31 July, 2022. The search 
term ‘cannabidiol’ was combined with the terms ‘weight’ 
or ‘appetite,’ using the query “cannabidiol AND (weight 
OR appetite)” in both the PubMed and the Cochrane 
Library databases. In the latter case, only results under 
the tab ‘trials’ were retrieved. This search was conducted 
by two independent investigators, JP and FM, who com-
prehensively evaluated studies for eligibility according to 
the inclusion and exclusion criteria detailed below.

2.2  Inclusion/Exclusion Criteria

In order to evaluate the effects of CBD on body weight 
and appetite, we included every peer-reviewed, original 
randomized placebo-controlled trial of CBD in humans 
that reported data on either of the outcomes (either specifi-
cally or as adverse events, in a safety analysis). Articles 
that failed to specify the dose of CBD or used structural 
isomers, chemical analogs, or derivates of CBD as their 
intervention were excluded. When CBD was administered 
together with other cannabinoids (such as Δ9-THC), the 
study was only included if the ratio of CBD to other can-
nabinoids favored CBD. No restrictions were applied in 
relation to participant characteristics or disease.

2.3  Data Acquisition and Analysis

After being screened for eligibility, the papers were then 
evaluated by full-text screening. Again, two investigators 
(JP and FM) independently extracted data agreed upon 
beforehand: type of study, population and number of par-
ticipants, type of intervention and dosage, time of expo-
sure to the intervention and relevant outcomes (appetite 
and body weight changes), as well as author details (name 
and year of publication). These results were retrieved, ana-
lyzed, and summarized in a table and posteriorly cross-
checked by both authors. Any discrepancies among the 
investigators were resolved through consensus. Risk of 
bias of the randomized controlled trials was evaluated 
using the 2019 Cochrane Collaboration’s tool for assessing 
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risk of bias 2 and the 2021 Cochrane Collaboration’s tool 
for crossover trials (risk of bias 2 for crossover trials) [17].

3  Results

3.1  Selection of Articles and Characteristics

The initial search though PubMed and Cochrane databases 
yielded, respectively, 270 and 133 results, which were 
assessed via title and abstract (if available) or other basic 
information. After this initial screening, 17 duplicate records 
were identified and removed and another 365 were excluded 
for failing to meet the predetermined inclusion and exclusion 
criteria. This includes one article that was in Hebrew and our 
attempt to contact the authors in order to provide us a copy 
in English was unsuccessful. The full text of the remaining 
21 articles was then retrieved and analyzed. Ultimately, 11 
randomized controlled trials were included and ten articles 
were excluded because five followed another study design 
(open-label extension trials) or were not placebo controlled, 
one was not an original article, three used a cannabinoid 
formulation with both CBD and Δ9-THC at equal concentra-
tions or a higher concentration of the latter, and one failed to 
report on appetite or body weight changes. The flowchart on 
Fig. 1 represents the progressive study selection stages. A 
description of each study is summarized in Table 1.

3.2  Effects of CBD on Body Weight and Appetite

In a crossover design clinical trial, ten healthy male par-
ticipants were given CBD-rich C. sativa (<1% Δ9-THC, 9% 

CBD) by inhalation divided in two doses (25 mg initially and 
10 mg 35 minutes later). Reported hunger, sweet food intake, 
and food preference did not significantly differ between 
interventions but a decrease in the desire to eat and a higher 
fullness was rated with CBD (compared to Δ9-THC-rich C. 
sativa and placebo) [18].

Another trial tested the effect of short-term administration 
of a single 600-mg dose of CBD on persecutory ideation and 
anxiety of 16 participants with paranoid traits 130 minutes 
prior to immersion in a controlled three-dimensional virtual-
reality scenario. 12.5% of the participants (n = 2) of the 
CBD group reported increased appetite/hunger, while none 
did in the placebo arm of the trial [19].

In a trial with 62 adult subjects with non-insulin-treated 
type 2 diabetes, CBD was administered orally at a dose of 
100 mg, twice daily, for 13 weeks (n = 13). Authors reported 
that CBD alone had no effect on appetite and did not change 
anthropometric parameters such as body mass index (BMI), 
waist circumference, visceral adiposity, waist-to-hip ratio, 
neck circumference, and skinfold thickness [20].

In a clinical trial involving 120 children with Dravet syn-
drome with drug-resistant seizures, CBD was tested as an 
add-on therapy to antiepileptic drugs to reduce the frequency 
of seizures. The participants were randomly allocated to 
either 20 mg/kg/day of oral CBD or placebo for 14 weeks. 
At the end of the study, 28% of children in the intervention 
group reported a decreased appetite while only 5% did in the 
placebo group [21].

Another trial conducted in 34 children (ages 4–10 years) 
also diagnosed with Dravet syndrome aimed to investigate 
the safety and preliminary pharmacokinetics of a pharma-
ceutical formulation of purified CBD. Participants were 

Fig. 1  Flowchart of study 
retrieval and selection. CBD 
cannabidiol, THC tetrahydro-
cannabinol
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either assigned an oral dose of 5 mg/kg/day (n = 10), 10 
mg/kg/day (n = 8), or 20 mg/kg/day (n = 9) of CBD for 3 
weeks and a safety evaluation found that a decreased appe-
tite was a common adverse event. Of note, this was the only 
outcome where a dose relationship was observed. In fact, 
while none of the individuals in the placebo and the 5-mg/
kg/day arms reported a decreased appetite, 13% and 44% of 
the children assigned to the 10-mg/kg/day and 20-mg/kg/
day arms, respectively, experienced this adverse event [22].

A bigger trial with the same objectives enrolled 199 chil-
dren and young adults (ages 2–18 years) with Dravet syn-
drome and tested an oral CBD dose of either 10 mg/kg/day 
(n = 67) or 20 mg/kg/day (n = 67) for 14 weeks. Again, one 
of the most common adverse events was a decreased appetite 
with an apparent dose-relationship observed. Although the 
same percentage of participants in the placebo and lower 
dose groups experienced a decreased appetite (both 17%), a 
more significant portion (29%) presented with a decreased 
appetite in the group having the higher dose of CBD. Only 
one patient experienced a severely decreased appetite, he 
was assigned the 200-mg/kg/day dose of CBD [23].

Similarly, another study where 225 patients with Len-
nox–Gastaut syndrome were enrolled in a trial receiving a 
CBD oral solution at a dose of either 10 mg/kg (n = 73) or 
20 mg/kg (n = 76) for 14 weeks showed that one of the most 
common adverse events among patients taking CBD was a 
decreased appetite, which was more common in the higher 
dose arm (16% vs 26%). Indeed, one patient assigned the 
20-mg/kg dose of CBD experienced a severely decreased 
appetite [24].

In another trial with 171 patients with treatment-resist-
ant Lennox–Gastaut syndrome, the same oral CBD 20-mg/
kg dose (n = 86) was administered daily for 14 weeks. A 
decreased appetite was also one of the most common adverse 
events, with 9% of participants assigned the CBD reporting 
it. Again, one patient in this group reported a severe decrease 
in appetite [25].

In a recent crossover-type randomized controlled trial, 
150 children and adolescents with a diagnosis of autism 
spectrum disorder were assigned either a solution of purified 
CBD and Δ9-THC at a 20:1 ratio (n = 50) or a whole-plant 
cannabis extract at the same ratio and concentration (n = 
50). Following dose titration up to CBD 10 mg/kg/day for 
participants weighing 20–40 kg or up to CBD 7.5 mg/kg/
day for those weighing more than 40 kg, participants were 
exposed to their intervention for 12 weeks. Both formulas 
elicited a decrease in appetite, although no statistically sig-
nificant difference was found between them—24% receiving 
the plant extract and 22% receiving the purified formula. The 
same applies to weight loss and BMI, but notably, partici-
pants with a higher BMI at baseline had a more prominent 
decrease in this parameter following cannabinoid treatment 
[26].Ta
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A trial with 105 adult participants investigating the effects 
of CBD in coronavirus disease 2019 randomly allocated 49 
individuals to receive a plant-derived, highly purified CBD 
oral solution at either 10 mg/kg/day or 20 mg/kg/day for 2 
weeks. No differences in appetite or weight changes were 
found between the CBD group and the placebo group [27].

Finally, in a study aimed at investigating potential with-
drawal symptoms in CBD users, 30 volunteers received a 
highly purified pharmaceutical formulation of CBD at a high 
dose (750 mg twice a day) for 4 weeks. After this period, 
participants were randomly allocated to receive either pla-
cebo or continue the same intervention for 2 more weeks. 
6.7% (n = 2) of individuals experienced a decreased appetite 
in the first part of the trial but none did in the last 2 weeks 
[28].

4  Discussion

To the best of our knowledge, this is the first systematic 
review reporting on the effects of CBD specifically in appe-
tite and body weight. We identified a total of 11 trials with 
CBD that reported on these outcomes.

Regarding appetite, most of the trials pointed to the can-
nabinoid in question apparently having an anorexigenic 
effect in some individuals (indeed, in seven of these stud-
ies, a decrease in appetite was reported by a higher per-
centage of the participants in the intervention arm while an 
eighth study reported increased fullness). Conversely, only 
one study reported on CBD possibly increasing appetite and 
two of the trials did not find any significant effect on either 
direction. Although not included in this review because the 
data were obtained through an online survey to parents, an 
increase in appetite following CBD administration to chil-
dren with infantile spasms and Lennox–Gastaut syndrome 
was also previously reported [29].

The prevalence of risk of bias (in different domains and 
overall) in the randomized controlled trials included is rep-
resented in bar plots in Figs. 2 and 3. In general, among the 
included randomized controlled trials, four were deemed as a 
low risk of bias and eight were labeled as raising some con-
cerns. The randomization process, the selection of reported 
results, and especially the missing outcome data were the 
domains identified as major potential sources of bias. In this 
regard, a common problem identified within the studies was 
the lack of a sensitivity analysis for missing outcome data 
(in regard to body weight and/or appetite), which in most 
cases could have depended on its true value. The omission 
or unclear descriptions of certain study procedures such as 
when unblinding and protocol amendments took place were 
also accounted as sources of bias. Detailed data regarding 
the assessment of risk of bias is available in the Electronic 
Supplementary Material. Because of this risk of bias, the 

results of this systematic review should be interpreted with 
caution.

It is known for some time that the endocannabinoid sys-
tem plays an important role in regulating feeding circuits. 
Cannabinoid type 1 receptors (widely agreed to be the main 
responsible for the behavioral effects of cannabinoids) are 
present in the hypothalamus, the central regulator of energy 
balance, where they modulate not only neurotransmitter 
release but also neuroendocrine responses [30]. It is thus 
not surprising that modulation of this system by exogenous 
phytocannabinoids influences food intake, by mimicking 
their endogenous correspondents. In fact, it is proved that 
Δ9-THC (a  CB1 receptor agonist) has a potent orexigenic 
effect, having been used in the 1990s for the treatment of 
appetite loss and wasting in patients with AIDS and cancer, 
for example [31, 32].

Later, new data emerged showing that a cannabinoid-
receptor blockade can suppress feeding—rimonabant, a 
selective  CB1 receptor inverse agonist, was able to attenuate 
the naturally hyperphagic actions of exogenous and endog-
enous cannabinoids [33]. As a matter of fact, this molecule 
was approved for obesity treatment by the Food and Drug 
Administration and the European Medicines Agency, before 
being withdrawn because of adverse psychiatric side effects 
such as depression and mood alterations [34]. Although the 
pharmacodynamic mechanisms of CBD are still fairly dubi-
ous, this molecule was proven to act also as a  CB1 receptor 
inverse agonist at low concentrations [35]. We can hypoth-
esize that this might be one of the reasons why most of the 
collected evidence in this review seems to point to an ano-
rexigenic effect of CBD, even if research on cannabinoid 
receptor-independent pathways is still lacking.

However, it is also important to address certain study 
design options that might have overestimated the impact of 
CBD on appetite. One of the main concerns is the fact that in 
many of the trials included in this review, CBD was used as 
an add-on therapy to other medications, namely antiepilep-
tic drugs, in populations with very rare forms of epilepsies 
(Dravet syndrome and Lennox–Gastaut syndrome). In fact, 
in five of the trials, participants were concomitantly taking 
topiramate, a drug that is known to decrease appetite and 
body weight [36]. For instance, one such trial described that 
the same percentage of participants receiving placebo and 
a lower dose of CBD reported a decrease in appetite [23]. 
However, as the randomization process seemed to be ade-
quate in these studies, with no significantly different base-
line characteristics between intervention groups, we can still 
assume the eventual effects to be CBD-dependent.

More importantly, the trials on epilepsies and autism 
spectrum disorder involved young participants (sometimes 
as young as 3 years of age) and it is not clear in which 
cases the assessments of appetite changes were reported by 
the participants directly or their caregivers. This point is 
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important because there exists a strong cultural influence 
on caregivers’ perception and the interpretation of appetite 
and there is currently a lack of validated tools that take 
into account this cultural context [37].

A more objective way of measuring appetite changes 
and consequently the potential impact on feeding patterns 
would have been the assessment of body weight changes 
but unfortunately only three trials reported on this out-
come [20, 26, 27]. In these three trials, no significant dif-
ference in appetite between the groups correlated with no 
difference in body weight. However, it is worth mentioning 
that, in one of these studies, although no difference in body 
weight was found between groups, participants in the CBD 
group with a higher BMI at baseline had a more prominent 
decrease in body weight following CBD treatment (the 
decrease in BMI was positively correlated with baseline 
BMI [p < 0.05]) [19]. More studies assessing anthropo-
metric changes in CBD users are needed to establish such 
a potential correlation.

Another important factor to take into account is the pos-
sible influence (even if small) of Δ9-THC in the outcomes 
reviewed here. In two of the trials, the interventions con-
sisted of both Δ9-THC and CBD, even if in one the CBD 
content was 20 times higher and in another, Δ9-THC 
accounted for less than 1% of the product’s content. In these 
two studies, it is thus difficult to isolate the effect of CBD 

and thus care should be taken when concluding about the 
effect of CBD.

In relation to the dosing regimen of CBD used in the dif-
ferent trials, they ranged from a minimum of 5 mg/kg/day 
up to a maximum of 750 mg twice daily. This difference in 
CBD doses between studies may explain the different effects 
of CBD on appetite/body weight found and even the lack 
of effect in some studies. Importantly, although a statistical 
correlation between dosage and effect was mentioned only 
in one study [22], this tendency is also suggested in other tri-
als also included in this review, where higher doses of CBD 
elicited an increase in the number of participants experienc-
ing a decreased appetite and/or in the severity of this effect 
[23–25]. This observation may indicate that for example in 
the context of epilepsy, CBD in lower doses may have a 
small effect on appetite (which is many times considered to 
be an adverse event) and still reduce the number of seizures, 
but that at higher doses, CBD may prompt more significant 
changes in feeding behavior.

In summary, we consider as limitations of this systematic 
review the fact that (1) in most of the studies, CBD was used 
as an add-on therapy to other medications, (2) the effect of 
CBD on body weight was evaluated only in some of the 
studies, (3) it is not clear if the assessment of appetite in chil-
dren was reported directly by the participants or instead by 
their caregivers, (4) there may exist an influence of Δ9-THC 

Fig. 2  Prevalence of risk of 
bias in five different domains 
and overall bias among all 
randomized controlled trials 
included

Fig. 3  Prevalence of risk of 
bias in five different domains 
and overall bias among all 
crossover-type randomized 
controlled trials included



917Effects of Cannabidiol on Appetite and Body Weight

(yet small) in two of the studies, and, finally, that (5) differ-
ent dosages of CBD were used in the studies included.

Finally, as to the mechanisms that mediate CBD-
induced loss of appetite, very little is known. In addi-
tion to the  CB1-mediated anorexigenic effect mentioned 
above, the anti-obesity effect of CBD was mentioned to 
be  CB2-mediated [32] or dependent on the induction of 
β-adrenergic receptors [38]. Moreover, some preclinical 
animal and in vitro data using cell cultures have identified 
some mechanisms of action that may contribute to these 
effects of CBD, including an increase in lipolysis [39, 40], 
an increase in thermogenesis, a decrease in lipogenesis and 
an increase in browning of white adipocytes [41], and an 
increase in insulin secretion [42]. In this context, in one of 
the trials included in this review, CBD at a dose of 100 mg 
(taken twice a day) rendered a significant increase in the 
plasma level of gastric inhibitory polypeptide while reduc-
ing the levels of plasma resistin in a population of patients 
with type 2 diabetes. Gastric inhibitory polypeptide is an 
incretin that has shown to preserve beta pancreatic cells 
[43], while high levels of resistin have previously been 
associated with obesity [44]. Finally, it is also possible that 
CBD-induced alterations in the gastrointestinal tract, for 
example, diarrhea [2], may also contribute to weight loss.

5  Conclusions

In light of the available evidence, CBD appears to have 
an anorexigenic effect that may be more substantial in 
individuals with a higher BMI. Cannabinoids are known 
to have an orexigenic effect mediated by CB1 and CB2 
receptors, but distinctly from Δ9-THC, which possesses 
an orexigenic effect, CBD appears to decrease food intake. 
This observation is very interesting and clearly relevant 
in the context of obesity, a disease whose prevalence is 
increasing worldwide and which constitutes a risk factor 
for the development of comorbid conditions such as hyper-
insulinemia, insulin resistance, type 2 diabetes, hyperten-
sion, dyslipidemia, coronary heart disease, gallbladder 
disease, and certain malignancies [45, 46]. Therefore, 
the evidence presented in the present work points to the 
need for additional primary research in order to unveil 
and clarify mechanisms of not only appetite modulation 
by CBD, but also on other metabolic effects of CBD that 
may contribute to changes in body weight.
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