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REVIEW ARTICLE

Epidemiology and Population Health

Effect of cannabis and subproducts on anthropometric
measures: a systematic review and meta-analysis
Marcela Gomes Reis1,2, Andrea J. F. Ferreira2,3, Mohammad Hassan Sohouli 4, Diego Ribeiro Taimeirão1,2,
Renata Adrielle Lima Vieira2,5 and Nathalia Sernizon Guimarães 1,2✉

© The Author(s), under exclusive licence to Springer Nature Limited 2023

BACKGROUND: Obesity poses a significant public health challenge. Research has examined the impact of cannabis and
subproducts on health but varying results have hindered a consensus.
AIM: This study aimed to evaluated the effects of cannabis and subproducts on body measurements.
METHODS: For searching randomized controlled trials evaluating cannabis and/or subproducts use and changes in anthropometric
measures, a systematic search at MEDLINE, Embase, Cochrane Library and Web of Science was conducted until March 2023. The
outcomes included changes in body weight, body mass index (BMI) and waist circumference (WC). Meta-analysis was realized using
R software (version 4.2.1).
RESULTS: In general, cannabis use reduced weight by 1.87 kg (95% CI: −3.71 to −0.03) and WC (mean difference = −2.19, 95% CI:
−4.44 to 0.06). When examining subgroups, longer follow-up periods were associated with a more pronounced BMI reduction
(mean difference = −1.10, 95% CI: −2.23 to 0.03). Cannabinoid CB1 exhibited an increase in body fat (mean difference = 1.70, 95%
CI: 0.66–2.74).
CONCLUSION: These findings suggest that cannabis and subproducts could be considered adjuncts in obesity treatment by
helping to reduce relevant anthropometric measurements.

International Journal of Obesity; https://doi.org/10.1038/s41366-023-01399-x

INTRODUCTION
Obesity is a significant public health issue around the world [1]. It
is predicted that it currently attracts 650 million adults [2] and by
2025, this number will rise by 50 million [3]. This condition results
in countless metaphysical changes as well as severe and chronic
diseases that lower life expectancy [4]. Part of the complications
associated with obesity are linked to an excess of body fat, which
is a highly inflammatory condition and disrupts the symbiotic
functioning of the body, leading to a variety of cardiac, cerebral,
vascular, skeletal, and hemodynamic malfunctions and the
establishment of critical morbidity quadrangles (Fig. 1) [5].
Various strategies including improvements to the standards for

physical activity [6], and the adoption of healthier eating
guidelines, as well as some medication-related interventions [7]
(such as orlistat and sibutramina) and surgical interventions, such
as the bandage laparoscopic, Bypass Gastric, Duodenal Switch,
Gastrectomy Vertical (Sleeve) [8] among others, suggestions which
have been made to reduce the body’s indicative measurements of
fat mass and, as a result, obesity [4].
The use of Cannabis sativa to treat and relieve the symptoms of

some diseases has increased in recent years, being applied in the
treatment of various neuropsychiatric, gastrointestinal, or pain

situations. However, secondly, although its use has shown good
tolerance for some diseases, adverse effects have also been shown
to be frequent in relation to psychiatric disorders (mood disorders,
anxiety) among other symptoms when used in the long term [9].
In addition, the endocannabinoid system’s receptors are found in
many different parts of the body, primarily the brain and central
nervous system [10], which has an impact on a variety of
physiological processes. These parts of the body include the
stomach, muscle, pancreas, and adipose tissue. Studies in progress
[11–13] have suggested a connection between the endocannabi-
noid system and this serious global disease [14]. Given that
obesity and bodily inflammation are linked, the endocannabinoid
system may act in conjunction with cannabis use as a treatment
for metabolic imbalances.
The current body of literature has produced numerous studies

linking numerous diseases to cannabis use, whether for ther-
apeutic or recreational purposes. Determining the benefits [15, 16]
and drawbacks [17] of its use, numerous discoveries have been
made in recent years in this manner; however, the effects of
cannabis and its derivatives when used alone are still not fully
understood [18]. In order to assess additional studies and gain a
deeper understanding of the topic and to ensure scientific
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credibility, this aim review evaluates the the effect of cannabis and
subproducts on anthropometric measures changes.

METHODS
This systematic review and meta-analysis followed the recom-
mendations of the Cochrane Guidelines for Systematic Reviews of
Interventions [19] and was developed according to PRISMA [20].
The study’s protocol was registered on the PROSPERO platform
under code CRD42023399615.

Search strategy and selection criteria
We searched the independent databases MEDLINE (PubMed),
EMBASE, Cochrane Library (Central), and Web of Science to
identify randomized controlled trials (RCTs) evaluating the use of
cannabis and subproducts as modifying agents of anthropometric
changes related to obesity in adults. Additionally, selected study
references were evaluated by hand search.
The descriptors were found in the Medical Subject Headings

(MeSH), the Health Sciences Descriptors (DeCS), and the EMBASE
Subject Descriptors (Emtree) databases. There were no language,
date, document type, or publication status restrictions on the
inclusion of registers. The search in literature was done up to
March 10th, 2023. The search strategy was modified based on the
descriptions of each database, and it is presented in Appendix A.
The inclusion criteria took into account intervention studies that

assessed changes in indicators and obesity indices related to

adults with the use of cannabis and subproducts. Studies without
the use of cannabis and subproducts as a therapeutic agent,
studies involving individuals under the age 18, studies using
animals, various types of reviews (narrative, integrative, systematic
with and without meta-analysis), studies conducted in vitro,
editorials, protocols without results, and studies that did not
evaluate the study’s primary endpoints (obesity indicators and
indices), were all considered criteria for exclusion.
The use of cannabis and subproducts or its derivatives as a

therapeutic agent was defined as intervention (i.e., rimonabant,
taranabant, hemp oil). The outcomes included changes in body fat
percentage: weight, body mass index (BMI), waist circumference
(WC) as well as the secondarily reduced mass of fat, measured by
the dual-energy absorption (DXA).

DATA EXTRACTION AND QUALITY ASSESSMENT
We uploaded the electronic search results from the defined
databases to the Rayyan Qatar Computing Research Institute app
for systematic reviews [21].
Two reviewers (DT e MR) independently screened titles and

abstracts. These reviewers independently assessed each eligible
study to determine whether they met the inclusion criteria. A third
independent reviewer (NSG) addressed any discrepancy. To create
the extraction table, the following information was collected:
reference, title, journal, country, design study, time of follow-up
(days), baseline characteristics, cannabis and subproducts dosage,

Fig. 1 Flowchart for the selection of studies, 2023. *Electronic databases; **records excluded in title and abstract analysis.
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age and sex, results (changes in obesity indicators and indices),
and data collection methods (DXA, anthropometry, and bio
impedance), limitations of the study, and key findings.
Our Joanna Briggs Institute (JBI) critical appraisal tool is used to

evaluate the risk of bias in randomized controlled trials [22]. Two
researchers independently assessed the risk of bias in the chosen
studies. Disagreements among the reviewers regarding the
potential for bias in particular studies will be settled through
discussion, occasionally involving a third author of the review. The
Supporting material 02 presents the criteria and considerations
made by the reviewers in response to the inquiries from the JBI’s
revised critical assessment tool for RCTs.
In order to better comprehend and contextualize the effect of

cannabis and subproducts use on changes in body composition,
the delta (Δ) was employed to measure the difference in means
found in each subgroup, at the beginning (baseline) and at the
end (follow-up) of the data collection, through the calculation of
ΔTotal¼Δfollow�up�Δbaseline [23]. Additionally, to understand the variability
using standard deviations (σ), the formula was utilized

σ ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffiffi

σ21
N1
þ σ22

N2

q

, where 1 represents the baseline and 2 represents
the follow-up.

META-ANALYSIS
In order to take into account, the differences between the studies,
a meta-analysis using the random-effects model was conducted
for the combinable studies [24, 25]. The purpose of the meta-
analysis was to evaluate the relationship between cannabis use
and changes in the anthropometric indicators or indices of young
adults and adults. The studies’ heterogeneity and consistency will
be evaluated using the Cochran Q-test and quantified using the I2

test [20–26].
The total treatment effects were visualized using forest plots.

The visual funnel plot inspection and Egger test calculation will be
used to evaluate the publication preview [27]. Subgroup analyses
were performed using cannabis and subproducts type and studies
time follow-up. All analyses will be carried out on R software,
version 4.2.1, using the ‘Meta’ packages, versions 6.0-0.

RESULTS
Searches for information produced 2620 articles. Out of those 113
were duplicates, and 2560 were eliminated from consideration
after reading the titles and summaries. In the textual analysis
stage, 60 articles were carefully evaluated. From these, 33 were
eliminated, and the remaining candidates were chosen and
included in systemic analyses (N = 27). Twelve of which were also
included in the meta-analyses, displays the selection flowchat
process (Fig. 1) (Supplementary Material 01).
The studies that were published between 2005 and 2022

included 12 RCT (44%) (Table 1). A total of 4394 participants were
included with 2674 in the intervention group and 1720 in the
control group. Participants’ ages ranged from 18 to 70 years old.
The included studies had follow-up lasting between 42 [27] and
1338 days [28].
In the articles assessed for the systematic review and meta-

analysis, 92.6% (N = 25) of case-control studies were used, and
only 7.4% (N = 2) of cohort studies were included. The majority of
studies were conducted in the United States (N = 7; 58%),
followed by the United Kingdom (N = 3; 25%), Finland and France
(N = 2 in each country; 16%), and Canada, Portugal, Argentina,
Iran, Sweden, Switzerland, Holland, and Spain (N =1 in each
country; 8%). The cannabis and subproducts used in the studies
included were Rimonabant (8 studies) [29–36]; Δ9-Tetrahidroca-
nabinol (THC) and analogies (2 studies) [37, 38]; cannabidiol
(1 study) [37], β-caryophyllene (1 study) [36] and hemp oil
(1 study) [27].

In which the dosage varied according to the medication,
Rimonabant 5 mg was offered in 22.2% of the studies (N = 6),
Rimonabant 20 mg in 29.6% of the studies (N = 18), Taranabant
0.5 and 1 mg in 11.1% of the studies (N = 3 studies each),
Taranabant 2 mg in 14.8% of the studies (N = 4), Taranabant 4 and
6 mg, as well as Dronabinol 2.5 mg and 10 mg, were offered in
3.7% of the studies (N = 1 study each). It is worth noting that
specific dosages for CBD, THCV, hemp oil, and β-caryophyllene
were not reported.
All studies were evaluated based on measurements of body

weight, BMI, and body fat, allowing each study to use a unique
type of cannabis and subproducts that would have an impact on
both subjects. In addition, the studies considered in this
systematic and meta-analysis produced findings that could
support the reasons why we chose to investigate the relationship
between cannabis use and obesity. As a result, significant findings
from this study, such as the reduction of WC and increase in body
mass, as well as those without statistical significance related to the
BMI among other variables, such as the length of the study and
the number of participants, depending on the type of cannabis
and subproducts used, allowed discussion about the reasons why
science still has conflicting hypotheses about the use of cannabis
and subproducts as modifying agents of anthropometric changes
related to obesity.
We describe the studies that were used in the meta-analysis in

Table 1 so that additional characteristics, such as primary goals
and secondary outcomes, can be seen in the supplemental
material. Also, the main results found from the meta-analysis are
presented in Table 2, and more results the analysis of subgroups
was described in supplementary material.
From the comparative analysis of each group, it was possible to

see that the effects of cannabinoid use on weight and WC
reduction were on a larger scale. There was a decrease of 1.87 kg
in weight (mean difference = −1.87 [95% CI: −3.71; −0.03])
(Fig. 2) and with regard to WC there was a decrease of more than
2 cm in the participants who used cannabis and subproducts
(mean difference = −2.19 [95% CI: −4.44; 0.06]) (Fig. 3). BMI, on
the other hand, showed a slight decrease (mean difference =
−0.05 [95% CI: −1.04; −0.94]) (Fig. 4), but body fat was against
most of the other groups’ results, showing an increase of 0.58%
(mean difference = 0.58 [95% CI: −1.75; 2.92]) (Fig. 5).
When evaluating the therapeutic use of cannabis in relation to

weight and its subgroups, we obtained a greater decrease in
weight in the subgroup that used CB2 receptor antagonist/agonist
(mean difference = −2.60 [95% CI: −4.66; −0.54]), and studies
with a follow-up time of more than 1 year and studies with fewer
than 100 individuals, with mean difference = −2.17 [95% CI:
−4.34; −0.00] and −1.98 [95% CI: −5.60; −1.63], respectively. The
heterogeneity of the weight assessment and its subgroups can be
characterized as high, as demonstrated by the analyses with the
highest and lowest values of I2 = 99.6% and I2 = 96.5% (p < 0.01).
In the evaluation of BMI and its subgroups, we obtained a

greater reduction in BMI in the subgroup that used Cannabinoid
CB1 receptor antagonist/agonist (mean difference = −0.78 [95%
CI: −1.80; −0.24]), and in the studies with a follow-up time of more
than 1 year and studies with more than 100 individuals, with mean
difference = −1.10 [95% CI: −2.23; 0.03] and −0.60 [95% CI:
−1.58; 0.38], respectively. The heterogeneity of the BMI assess-
ment and its subgroups of type of cannabis and subproducts and
number of individuals can be characterized as high, as demon-
strated by the analyses as the highest and lowest values of I2 =
99.8% and I2= 99.7% (p < 0.01). When analyzing the follow-up
time subgroup, we have a moderate heterogeneity of I2 = 55.8%
for studies of up to one year of follow-up, and high for more than
one year, with I2 = 99.8% (p < 0.01 respectively).
In the evaluation of WC and its subgroups, it was possible to

observe an even greater decrease in WC measurements in the
subgroup that used Cannabinoid CB1 receptor antagonist/agonist,

M.G. Reis et al.

3

International Journal of Obesity



Ta
bl
e
1.

C
h
ar
ac
te
ri
st
ic
s
an

d
d
at
a
sy
n
th
es
is
o
f
th
e
st
u
d
ie
s
in
cl
u
d
ed

in
th
e
m
et
a-
an

al
ys
is
(N

=
12

).

A
ut
h
or
s

(Y
ea

r)
C
ou

n
tr
y(
ie
s)

St
ud

y
d
es
ig
n

Po
p
ul
at
io
n
(N
,

ty
p
e
of

su
b
je
ct
s,

su
b
g
ro
up

s)

A
g
e
(y
ea

rs
)

D
es
cr
ip
ti
on

of
N
ut
ri
ti
on

al
In
te
rv
en

ti
on

R
el
ev

an
t
ob

se
rv
at
io
n
s

Pr
im

ar
y
ou

tc
om

es

B
er
g
h
o
lm

et
al
.[
29

]
Fi
n
la
n
d

D
o
u
b
le
-b
lin

d
,

ra
n
d
o
m
iz
ed

,
p
la
ce
b
o
-c
o
n
tr
o
lle
d
.

N
=

37
IG
:1

9
(5
1,
35

%
)

C
G
:1

8
(4
8,
64

%
)

A
g
ed

b
et
w
ee

n
35

–
70

ye
ar
s
w
it
h
M
S

IG
:5

7
(4
8–

62
)

C
G
:6

0
(4
7–

62
)

IG
:R

im
o
n
ab

an
t

(2
0
m
g
)

C
G
:P

la
ce
b
o

D
u
ra
ti
o
n
:3

36
d
ay
s.

O
b
se
rv
at
io
n
s:
N
o
o
th
er

an
ti
-o
b
es
it
y
ag

en
ts

w
er
e
u
se
d
.A

ll
tr
ea
tm

en
ts

w
er
e

as
so
ci
at
ed

w
it
h
d
ie
ta
ry

an
d
lif
es
ty
le

co
u
n
se
lin

g
at

b
as
el
in
e,
af
te
r
th
e
1s
t

m
o
n
th
,a

n
d

su
b
se
q
u
en

tl
y
ev

er
y
2n

d
m
o
n
th

u
n
ti
l
th
e
fi
n
al

st
u
d
y
vi
si
t.

Th
er
e
w
as

a
st
ro
n
g

p
o
si
ti
ve

co
rr
el
at
io
n

b
et
w
ee

n
ch

an
g
es

in
b
o
d
y
w
ei
g
h
t
an

d
liv
er

fa
t

co
n
te
n
t
d
u
ri
n
g
48

w
ee

ks
o
f
w
ei
g
h
t
lo
ss

tr
ea
tm

en
t.

O
’L
ea
ry

et
al
.

[2
8]

N
o
rt
h
A
m
er
ic
a

(U
n
it
ed

St
at
es
,

C
an

ad
a)

an
d

Eu
ro
p
e
(F
ra
n
ce
,

N
et
h
er
la
n
d
s,
Sp

ai
n
,

U
n
it
ed

K
in
g
d
o
m
).

Pr
o
sp
ec
ti
ve
,

m
u
lt
ic
en

te
r,

p
la
ce
b
o
-c
o
n
tr
o
lle
d
,

d
o
u
b
le
-b
lin

d
,

ra
n
d
o
m
iz
ed

,t
w
o
-

ar
m

p
ar
al
le
l-g

ro
u
p
.

N
=

66
0

IG
:3

25
(4
9,
24

%
)

C
G
:3

35
(5
0,
75

%
)

≥
55

ye
ar
s
o
ld

w
it
h

ab
d
o
m
in
al

o
b
es
it
y
an

d
2

cr
it
er
ia

fo
r
M
S.

M
ea
n
ag

e:
62

.8
ye
ar
s.

IG
:R

im
o
n
ab

an
t

20
m
g

C
G
:P

la
ce
b
o

D
u
ra
ti
o
n
:M

ed
ic
at
io
n

o
n
ce

d
ai
ly

fo
r
13

38
d
ay
s.

O
b
se
rv
at
io
n
s:
Th

e
en

ti
re

tr
ea
tm

en
t
w
as

as
so
ci
at
ed

w
it
h
u
su
al

ca
re

in
p
at
ie
n
ts

w
it
h

ab
d
o
m
in
al

o
b
es
it
y
an

d
M
S.

D
es
p
it
e
w
ei
g
h
t
lo
ss

ac
co

m
p
an

ie
d
b
y
a

b
en

efi
ci
al

ch
an

g
e
in

th
e

ca
rd
io
m
et
ab

o
lic

ri
sk

fa
ct
o
r
p
ro
fi
le
,
th
er
e
w
as

n
o
d
iff
er
en

ce
in

th
e

p
ro
g
re
ss
io
n
o
f
m
ea
n

ca
ro
ti
d
in
ti
m
a-
m
ed

ia
th
ic
kn

es
s
(C
IM

T
)

b
et
w
ee

n
ri
m
o
n
ab

an
t
an

d
p
la
ce
b
o
in

p
at
ie
n
ts

w
it
h

ab
d
o
m
in
al

o
b
es
it
y
an

d
M
S,
ev
en

af
te
r
30

m
o
n
th
s

o
f
tr
ea
tm

en
t.

H
o
lla
n
d
er

et
al
.[
30

]
So

u
th

A
fr
ic
a;

A
rg
en

ti
n
a;

U
n
it
ed

St
at
es

M
u
lt
ic
en

te
r

d
o
u
b
le
-b
lin

d
,

p
la
ce
b
o
-c
o
n
tr
o
lle
d
.

N
=

36
6

IG
:1

87
(5
1,
09

%
)

C
G
:1

79
(4
8,
90

%
)

≥
18

ye
ar
s
o
ld

w
it
h
T2

D
M

an
d
in
su
lin

m
o
n
o
th
er
ap

y
fo
r
≥
3
m
o
n
th
s.

IG
:5

7,
4
±
9,
8

C
G
:5

8,
2
±
10

,9

IG
:R

im
o
n
ab

an
t

20
m
g

C
G
:P

la
ce
b
o

D
u
ra
ti
o
n
:M

ed
ic
at
io
n

o
n
ce

a
d
ay
,b

ef
o
re

b
re
ak
fa
st
,f
o
r
33

6
d
ay
s.

O
b
se
rv
at
io
n
s:
A
ll

tr
ea
tm

en
ts

re
ce
iv
ed

in
st
ru
ct
io
n
s
to

fo
llo

w
a

co
n
tr
o
lle
d
d
ie
t
an

d
in
cr
ea
se

p
h
ys
ic
al

ac
ti
vi
ty
.

Th
e
st
u
d
y
si
g
n
ifi
ca
n
tl
y

re
d
u
ce
d
H
b
A
1c

le
ve
ls

an
d
im

p
ro
ve

d
m
u
lt
ip
le

ca
rd
io
m
et
ab

o
lic

ri
sk

fa
ct
o
rs

in
T2

D
M

p
at
ie
n
ts

re
ce
iv
in
g
va
ri
o
u
s
ty
p
es

o
f

in
su
lin

m
o
n
o
th
er
ap

y.

Lo
p
ez

et
al
.

[2
7]

U
n
it
ed

St
at
es

R
an

d
o
m
iz
ed

,
p
la
ce
b
o
-c
o
n
tr
o
lle
d
,

d
o
u
b
le
-b
lin

d
.

N
=

65
IG
:3

3
(5
0,
76
%
)

M
:1

6
(4
8,
48
%
)

F:
17

(5
1,
51
%
)

C
G
:3
2
(4
9,
23
%
)

M
:1

6
(5
0%

)
F:
16

(5
0%

)

B
et
w
ee

n
18

an
d
55

ye
ar
s

o
ld

w
it
h
B
M
Ib

et
w
ee

n
25

to
34

.9
9
kg

/m
2

IG
:5

7,
4
±
9,
8

C
G
:5

8,
2
±
10

,9

IG
:H

em
p
o
il
ex
tr
ac
t
-

60
m
g
(1
5m

g
C
B
D

d
er
iv
ed

fr
o
m

h
em

p
)

C
G
:P

la
ce
b
o
(O
liv
e

o
il)

D
u
ra
ti
o
n
:M

ed
ic
at
io
n

o
n
ce

a
d
ay
,a
t
b
re
ak
fa
st
,

fo
r
42

d
ay
s.

O
b
se
rv
at
io
n
s:

Th
ro
u
g
h
o
u
t
th
e

tr
ea
tm

en
t,
p
at
ie
n
ts

w
er
e
in
st
ru
ct
ed

to
m
ai
n
ta
in

th
ei
r
n
o
rm

al
ea
ti
n
g
h
ab

it
s
an

d
to

ad
ap

t
th
ei
r
d
ai
ly

p
h
ys
ic
al

ac
ti
vi
ti
es

b
y

w
al
ki
n
g
fo
r
at

le
as
t
30

m
in
u
te
s
fi
ve

d
ay
s

a
w
ee

k.

Im
p
ro
ve
m
en

ts
in

H
D
L

ch
o
le
st
er
o
li
n
o
ve
rw

ei
g
h
t

h
ea
lt
h
y
m
en

an
d
w
o
m
en

.

M.G. Reis et al.

4

International Journal of Obesity



Ta
bl
e
1.

co
n
ti
n
u
ed

A
ut
h
or
s

(Y
ea

r)
C
ou

n
tr
y(
ie
s)

St
ud

y
d
es
ig
n

Po
p
ul
at
io
n
(N
,

ty
p
e
of

su
b
je
ct
s,

su
b
g
ro
up

s)

A
g
e
(y
ea

rs
)

D
es
cr
ip
ti
on

of
N
ut
ri
ti
on

al
In
te
rv
en

ti
on

R
el
ev

an
t
ob

se
rv
at
io
n
s

Pr
im

ar
y
ou

tc
om

es

Va
n
G
aa
l

et
al
.[
31

]
Eu

ro
p
e
an

d
U
n
it
ed

St
at
es

R
an

d
o
m
iz
ed

,
d
o
u
b
le
-b
lin

d
p
ilo

t
st
u
d
y

N
=

15
07

IG
:1

20
2

(7
9,
76

%
)

5
m
g
:6

03
(5
0,
17

%
)

10
m
g
:5

99
(4
9,
83

%
)

C
G
:3

05
(2
0,
23

%
)

≥
18

ye
ar
s
o
ld

w
it
h
B
M
I=

30
kg

/m
2
o
r
≥
27

kg
/m

2

w
it
h
tr
ea
te
d
o
r
u
n
tr
ea
te
d

H
TN

o
r
d
ys
lip

id
em

ia
IG
:

5
m
g
:4

5.
4
±
11

.2
20

m
g
:4

4.
6
±
11

.9
C
G
:4

5.
0
±
11

.6

IG
:R

im
o
n
ab

an
t
5
m
g

an
d
20

m
g
w
er
e

su
b
d
iv
id
ed

in
to

a
g
ro
u
p
re
ce
iv
in
g
5

m
g
an

d
a
g
ro
u
p

re
ce
iv
in
g
20

m
g

C
G
:P

la
ce
b
o

D
u
ra
ti
o
n
:M

ed
ic
at
io
n

fo
r
36

5
d
ay
s.

O
b
se
rv
at
io
n
s:
Th

e
en

ti
re

tr
ea
tm

en
t

re
ce
iv
ed

d
ie
ta
ry

co
u
n
se
lin

g
an

d
w
er
e

en
co

u
ra
g
ed

to
in
cr
ea
se

p
h
ys
ic
al

ac
ti
vi
ty
.

Tr
ea
tm

en
t
w
it
h

ri
m
o
n
ab

an
t
w
as

as
so
ci
at
ed

w
it
h
cl
in
ic
al
ly

si
g
n
ifi
ca
n
t
w
ei
g
h
t
lo
ss

an
d
ad

d
it
io
n
al

im
p
ro
ve
m
en

ts
in

w
ai
st

ci
rc
u
m
fe
re
n
ce
,l
ip
id

co
n
ce
n
tr
at
io
n
s,
an

d
in
su
lin

re
si
st
an

ce
,a

s
w
el
l

as
h
av
in
g
a
fa
vo

ra
b
le

sa
fe
ty

p
ro
fi
le
.

A
liz
ad

eh
et

al
.[
36

]
Ir
an

D
o
u
b
le
-b
lin

d
,

p
la
ce
b
o
-c
o
n
tr
o
lle
d

cl
in
ic
al

tr
ia
l.

N
=

52
IG
:2

6
(5
0%

)
C
G
:2

6
(5
0%

)

B
et
w
ee

n
18

an
d
60

ye
ar
s

o
ld

w
it
h
B
M
I
o
f
30

–
39

.9
9

kg
/m

2

IG
:4

2.
3
±
8.
1

C
G
:4

0.
6
±
10

.1

IG
:B

et
a-

ca
ry
o
p
h
yl
le
n
e

ca
p
su
le

(c
o
n
ta
in
in
g

10
0
m
g
o
f
b
et
a-

ca
ry
o
p
h
yl
le
n
e)

C
G
:P

la
ce
b
o
so
ft
g
el

(s
o
yb

ea
n
o
il)

D
u
ra
ti
o
n
:M

ed
ic
at
io
n
at

lu
n
ch

o
r
d
in
n
er
,f
o
r
56

d
ay
s.

Ef
fe
ct
s
o
n
im

p
ro
ve
m
en

t
o
f
fo
o
d
d
ep

en
d
en

ce
sc
o
re

in
w
o
m
en

w
it
h

o
b
es
it
y
d
ia
g
n
o
se
d
w
it
h

th
is
d
is
o
rd
er
.

Ja
d
o
o
n
et

al
.

[3
7]

U
n
it
ed

K
in
g
d
o
m

R
an

d
o
m
iz
ed

,
d
o
u
b
le
-b
lin

d
,

p
la
ce
b
o
-c
o
n
tr
o
lle
d
,

p
ar
al
le
l-g

ro
u
p
.

N
=

62
IG
:4

8
(7
7,
41

%
)

C
B
D
:1

3
(2
7,
08

%
)

TH
C
V:

12
(2
5,
0%

)
1:
1
C
B
D
/T
H
C
V
:

11
(2
2,
91

%
)

20
:1

C
B
D
/

TH
C
V:

14
(2
9,
16

%
)

C
G
:1

4
(2
2,
58

%
)

≥
18

ye
ar
s
o
ld

w
it
h
T2

D
M

an
d
H
b
A
1c

≤
10

%
M
ea
n
-
59

.0
±
9.
4

ye
ar
s
o
ld

IG
:C

B
D
;T

H
C
V;

1:
1

C
B
D
/T
H
C
V;
20

:1
C
B
D
/

TH
C
V

C
G
:P

la
ce
b
o

D
u
ra
ti
o
n
:M

ed
ic
at
io
n

o
n
an

em
p
ty

st
o
m
ac
h
,

tw
ic
e
a
d
ay
,3

0
m
in
u
te
s

b
ef
o
re

b
re
ak
fa
st

an
d

30
m
in
u
te
s
b
ef
o
re

d
in
n
er
,u

su
al
ly

w
it
h
a

12
-h
o
u
r
in
te
rv
al

fo
r

91
d
ay
s.

Pa
ti
en

ts
w
er
e

re
q
u
es
te
d
n
o
t
to

m
o
d
ify

th
ei
r
ea
ti
n
g

p
at
te
rn
s
d
u
ri
n
g
th
e

st
u
d
y.
Lo

w
-d
o
se

TH
C
V

u
se
.

TH
C
V
im

p
ro
ve
d
g
ly
ce
m
ic

co
n
tr
o
la

n
d
C
B
D
fa
ile
d
to

sh
o
w

an
y
d
et
ec
ta
b
le

m
et
ab

o
lic

ef
fe
ct
s
d
es
p
it
e

p
ro
d
u
ci
n
g
d
es
ir
ab

le
ch

an
g
es

in
so
m
e

ad
ip
o
ki
n
es

an
d

co
n
ce
n
tr
at
io
n
s
o
f

in
te
st
in
al

h
o
rm

o
n
es
.T

h
e

in
ci
d
en

ce
o
f
ad

ve
rs
e

ev
en

ts
w
as

si
m
ila
r

b
et
w
ee

n
tr
ea
tm

en
t

g
ro
u
p
s,
an

d
b
o
th

C
B
D

an
d
TH

C
V
w
er
e
w
el
l

to
le
ra
te
d
.

Sc
h
ee

n
et

al
.

[3
2]

11
co

u
n
tr
ie
s
in

Eu
ro
p
e,

N
o
rt
h

A
m
er
ic
a,
an

d
So

u
th

A
m
er
ic
a

R
an

d
o
m
iz
ed

,
d
o
u
b
le
-b
lin

d
,

p
la
ce
b
o
-c
o
n
tr
o
lle
d
.

N
=

10
45

IG
:6

97
(6
6,
70

%
)

5
m
g
:3

58
(5
1,
36

%
)

20
m
g
:3

39
(4
8,
63

%
)

C
G
:3

48
(3
3,
30

%
)

B
et
w
ee

n
18

–
70

ye
ar
s
o
ld

w
it
h
T2

D
M

tr
ea
te
d
w
it
h

m
et
fo
rm

in
o
r

m
o
n
o
th
er
ap

y
w
it
h

su
lfo

n
yl
u
re
a
fo
r
at

le
as
t
6

m
o
n
th
s.
In

ad
d
it
io
n
to

B
M
I
b
et
w
ee

n
27

–
40

kg
/

m
2
,H

b
A
1c

(%
)f
ro
m

6.
5%

to
10

%
,a

n
d
fa
st
in
g

g
lu
co

se
5.
55

–
15

.0
4

m
m
o
l/
l.

IG
:

5
m
g
:4

5.
4
±
11

.2

IG
:R

im
o
n
ab

an
t
5
m
g

an
d
20

m
g
w
er
e

su
b
d
iv
id
ed

in
to

a
g
ro
u
p
re
ce
iv
in
g
5

m
g
an

d
a
g
ro
u
p

re
ce
iv
in
g
20

m
g

C
G
:P

la
ce
b
o

D
u
ra
ti
o
n
:M

ed
ic
at
io
n

fo
r
36

5
d
ay
s.

O
b
se
rv
at
io
n
s:

Th
ro
u
g
h
o
u
t
th
e

tr
ea
tm

en
t,
p
at
ie
n
ts

w
er
e
ad

vi
se
d
to

fo
llo

w
a
sl
ig
h
tl
y
h
yp

o
ca
lo
ri
c

d
ie
t
an

d
to

in
cr
ea
se

p
h
ys
ic
al

ac
ti
vi
ty
.

Th
er
ap

eu
ti
c
ef
fi
ca
cy

o
f

u
si
n
g
ri
m
o
n
ab

an
t
20

m
g
/

d
ay

in
p
at
ie
n
ts

w
it
h

T2
D
M

th
ro
u
g
h
ef
fe
ct
iv
e

w
ei
g
h
t
lo
ss
,
re
d
u
ct
io
n
o
f

ab
d
o
m
in
al

ad
ip
o
si
ty
,a

cl
in
ic
al
ly

si
g
n
ifi
ca
n
t

re
d
u
ct
io
n
in

H
b
A
1c

le
ve
ls
,a
n
d
im

p
ro
ve
m
en

ts
in

H
D
L
ch

o
le
st
er
o
l,

tr
ig
ly
ce
ri
d
e

co
n
ce
n
tr
at
io
n
s,
an

d
sy
st
o
lic

b
lo
o
d
p
re
ss
u
re
.

M.G. Reis et al.

5

International Journal of Obesity



Ta
bl
e
1.

co
n
ti
n
u
ed

A
ut
h
or
s

(Y
ea

r)
C
ou

n
tr
y(
ie
s)

St
ud

y
d
es
ig
n

Po
p
ul
at
io
n
(N
,

ty
p
e
of

su
b
je
ct
s,

su
b
g
ro
up

s)

A
g
e
(y
ea

rs
)

D
es
cr
ip
ti
on

of
N
ut
ri
ti
on

al
In
te
rv
en

ti
on

R
el
ev

an
t
ob

se
rv
at
io
n
s

Pr
im

ar
y
ou

tc
om

es

20
m
g
:4

4.
6
±
11

.9
C
G
:4

5.
0
±
11

.6

Pa
ta
ky

et
al
.

[3
3]

7
co

u
n
tr
ie
s

in
cl
u
d
in
g
Fi
n
la
n
d
,

Fr
an

ce
,

N
et
h
er
la
n
d
s,

Po
rt
u
g
al
,S

w
ed

en
,

Sw
it
ze
rl
an

d
,a

n
d

th
e
U
n
it
ed

St
at
es
.

M
u
lt
ic
en

te
r,

ra
n
d
o
m
iz
ed

,
d
o
u
b
le
-b
lin

d
,

p
la
ce
b
o
-c
o
n
tr
o
lle
d
,

p
ar
al
le
l-g

ro
u
p
.

N
=

28
9

IG
:1

43
(4
9,
48

%
)

C
G
:1

46
(5
0,
52

%
)

≥
18

an
d
≤
70

ye
ar
s
o
ld

w
it
h
B
M
I
≥
30

an
d

≤
45

kg
/m

2
w
it
h
a

d
ia
g
n
o
si
s
o
f
an

ea
ti
n
g

d
is
o
rd
er
.

M
ea
n
ag

e:
43

.2
±

10
.5

ye
ar
s.

IG
:R

im
o
n
ab

an
t

20
m
g

C
G
:P

la
ce
b
o

D
u
ra
ti
o
n
:M

ed
ic
at
io
n

o
n
ce

a
d
ay
,b

ef
o
re

b
re
ak
fa
st
,f
o
r
18

2
d
ay
s.

O
b
se
rv
at
io
n
s:

Th
ro
u
g
h
o
u
t
th
e

tr
ea
tm

en
t,
a
sl
ig
h
tl
y

h
yp

o
ca
lo
ri
c
d
ie
t
w
as

re
co

m
m
en

d
ed

.

Si
g
n
ifi
ca
n
t
n
eg

at
iv
e

cl
in
ic
al

ef
fe
ct

o
n
w
ei
g
h
t

lo
ss

in
o
b
es
e
p
ar
ti
ci
p
an

ts
w
it
h
b
in
g
e
ea
ti
n
g

d
is
o
rd
er
.

B
ac
kh

o
u
se

et
al
.[
34

]
U
n
it
ed

K
in
g
d
o
m

R
an

d
o
m
iz
ed

,
p
la
ce
b
o
-c
o
n
tr
o
lle
d
.

N
=

21
IG
:1

4
(6
6,
66

%
)

C
G
:7

(3
3,
33

%
)

W
o
m
en

w
it
h
B
M
I

b
et
w
ee

n
30

an
d
35

kg
/

m
2
in

p
o
st
m
en

o
p
au

se
.

M
ea
n
-
57

.8
±
4.
7
ye
ar
s.

IG
:R

im
o
n
ab

an
t

20
m
g

C
G
:P

la
ce
b
o

D
u
ra
ti
o
n
:M

ed
ic
at
io
n

o
n
ce

a
d
ay

fo
r
84

d
ay
s.

O
b
se
rv
at
io
n
s:
D
ie
ta
ry

in
te
rv
en

ti
o
n
w
as

as
so
ci
at
ed

th
ro
u
g
h
o
u
t

th
e
tr
ea
tm

en
t.

Th
e
st
u
d
y
sh
o
w
ed

th
at

th
e
C
B
1
re
ce
p
to
r

an
ta
g
o
n
is
t
ri
m
o
n
ab

an
t

h
ad

m
et
ab

o
lic

ef
fe
ct
s

in
d
ep

en
d
en

t
o
f
w
ei
g
h
t

lo
ss
.

Va
n
G
aa
l

et
al
.[
35

]
Eu

ro
p
e
an

d
U
n
it
ed

St
at
es

M
u
lt
ic
en

te
r,

ra
n
d
o
m
iz
ed

,
d
o
u
b
le
-b
lin

d
,

p
la
ce
b
o
-c
o
n
tr
o
lle
d
,

p
ar
al
le
l-g

ro
u
p
.

N
=

88
6

IG
:7

18
(8
1,
03

%
)

5
m
g
:3

63
(5
0,
55

%
)

20
m
g
:3

55
(4
9,
44

%
)

C
G
:1

68
(1
9,
62

%
)

≥
18

ye
ar
s
o
ld

w
it
h
B
M
I=

30
kg

/m
2
o
r
≥
27

kg
/m

2

w
it
h
tr
ea
te
d
o
r
u
n
tr
ea
te
d

H
TN

o
r
d
ys
lip

id
em

ia
,

w
it
h
a
w
ei
g
h
t
va
ri
at
io
n

o
f
0.
5
kg

in
th
e
la
st

3
m
o
n
th
s.

M
ea
n
-
45

±
11

.5

IG
:R

im
o
n
ab

an
t
5
m
g

an
d
20

m
g
w
er
e

su
b
d
iv
id
ed

in
to

a
g
ro
u
p
re
ce
iv
in
g
5

m
g
an

d
a
g
ro
u
p

re
ce
iv
in
g
20

m
g

C
G
:P

la
ce
b
o

D
u
ra
ti
o
n
:M

ed
ic
at
io
n

fo
r
73

0
d
ay
s.

O
b
se
rv
at
io
n
s:

Th
ro
u
g
h
o
u
t
th
e

tr
ea
tm

en
t,
d
ie
ta
ry

co
u
n
se
lin

g
w
as

p
ro
vi
d
ed

an
d
p
at
ie
n
ts

w
er
e
en

co
u
ra
g
ed

to
in
cr
ea
se

th
ei
r
p
h
ys
ic
al

ac
ti
vi
ty
.

R
im

o
n
ab

an
t
20

m
g

p
ro
d
u
ce
d
cl
in
ic
al
ly

si
g
n
ifi
ca
n
t
ef
fe
ct
s
o
n

w
ei
g
h
t
lo
ss

an
d

im
p
ro
ve
m
en

t
in

se
ru
m

lip
id
,g

lu
co

se
,a

n
d
in
su
lin

le
ve
ls
,w

h
ic
h
p
er
si
st
ed

fo
r

2
ye
ar
s
w
it
h
fa
vo

ra
b
le

sa
fe
ty

an
d
to
le
ra
b
ili
ty

co
n
d
it
io
n
s
in

p
at
ie
n
ts

w
it
h
o
u
t
a
h
is
to
ry

o
f

se
ve
re

d
ep

re
ss
iv
e
o
r

an
xi
et
y
d
is
o
rd
er
s.

C
ar
le
y

et
al
.[
38

]
U
n
it
ed

St
at
es

Ph
as
e
II
st
u
d
y,

m
u
lt
i-s
it
e,

fu
lly

b
lin

d
ed

,p
ar
al
le
l-

g
ro
u
p
,r
an

d
o
m
iz
ed

p
la
ce
b
o
-c
o
n
tr
o
lle
d

cl
in
ic
al

tr
ia
l.

N
=

56
IG
:3

9
(6
9,
64

%
)

2,
5
m
g
:1

9
(4
8,
71

%
)

10
m
g
:2

0
(5
1,
28

%
)

C
G
:1

7
(3
0,
35

%
)

B
et
w
ee

n
21

an
d
65

ye
ar
s

o
ld

w
it
h
A
H
I
(A
p
n
ea
-

H
yp

o
p
n
ea

In
d
ex
)
≥
15

an
d
≤
50

M
ea
n
-
53

.6
±
9.
0

IG
:D

ro
n
ab

in
o
l
2,
5

m
g
an

d
10

m
g
,w

er
e

su
b
d
iv
id
ed

in
to

G
I

re
ce
iv
in
g
2.
5
m
g
an

d
G
I
re
ce
iv
in
g
10

m
g

C
G
:P

la
ce
b
o

D
u
ra
ti
o
n
:M

ed
ic
at
io
n

fo
r
42

d
ay
s
fo
r
th
e
C
G

an
d
IG

re
ce
iv
in
g

2.
5
m
g
;a

n
d
th
e
IG

re
ce
iv
in
g
10

m
g
to
o
k

th
e
m
ed

ic
at
io
n
fo
r

28
d
ay
s,
in

o
rd
er

to
co

m
p
ly

w
it
h
th
e
d
ru
g

re
g
u
la
ti
o
n
.

O
b
se
rv
at
io
n
s:

Th
ro
u
g
h
o
u
t
th
e

tr
ea
tm

en
t,
th
ey

w
er
e

in
st
ru
ct
ed

to
m
ai
n
ta
in

a
re
g
u
la
r
an

d
st
an

d
ar
d

sc
h
ed

u
le

o
f
sl
ee

p
/

w
ak
e/
ac
ti
vi
ty

d
u
ri
n
g

th
ei
r
p
ar
ti
ci
p
at
io
n
.

Th
e
st
u
d
y
co

n
fi
rm

s
th
at

d
ro
n
ab

in
o
l
is
sa
fe

an
d

w
el
l-t
o
le
ra
te
d
in

in
d
iv
id
u
al
s
w
it
h

m
o
d
er
at
e
o
r
se
ve
re

O
SA

,
at

th
e
ev
al
u
at
ed

d
o
sa
g
e.

M
m
al
e,
F
fe
m
al
e,
IG

in
te
rv
en

ti
o
n
g
ro
u
p
;C

G
co

n
tr
o
lg

ro
u
p
,M

S
M
et
ab

o
lic

Sy
n
d
ro
m
e,
T2
D
M

Ty
p
e
2
D
ia
b
et
es

M
el
lit
u
s,
H
TN

h
yp

er
te
n
si
o
n
,H

bA
1c

g
ly
ca
te
d
h
em

o
g
lo
b
in
,B
M
IB

o
d
y
M
as
s
In
d
ex
,O

SA
O
b
st
ru
ct
iv
e
Sl
ee

p
A
p
n
ea
.

M.G. Reis et al.

6

International Journal of Obesity



with almost 3 cm of loss (mean difference = −2.75 [95% CI: −4.
95; −0.54]), and in studies with a follow-up time of more than 1
year with mean difference = -3.33 [95% CI: −5.59; −0.68] and
mean difference = −2.82 [95% CI: −5.15; −0.48], in studies with
more than 100 individuals. The heterogeneity of the WC
assessment and its subgroups can be characterized as high, as
shown by the analyses with the highest and lowest values of I2 =
99.9% and I2 = 92.2% (p < 0.01), the latter being represented by
the follow-up time of up to one year.
In the evaluation of body fat and its subgroups, due to the low

number of studies used, we were unable to obtain a favorable

value that was consistent with the rest of the analyses in which
only the use of cannabis oil showed a low decrease (mean
difference = −0.10 [95% CI: −1.21; 1.01]), and the other types of
cannabis and subproducts used showed an increase in body fat,
with the Cannabinoid CB1 receptor antagonist/agonist being the
highest value found (mean difference = 1.70 [95% CI: 0.66; 2.74]).
Even so, the analyses of follow-up time and number of individuals
had only 1 subgroup of up to 1 year and less than 100 individuals,
mean difference = −0.58 [95% CI: −0.46; 1.63] for both
subgroups. With regard to the heterogeneity of the assessment
of changes in body composition and its subgroups, all the

Table 2. Main results should be presented according to the treatment global effect, mean and standard deviation.

Variables evaluated Weight total BMI total Body fat total WC total

Studies combined 10 8 3 9

Use of cannabis and subproducts 2666 1417 1417 2288

Without the use of cannabis and subproducts 1877 930 930 1511

Mean (95% CI) −1.87 [−3.71; −0.03] −0.05 [−1.04; −0.94] 0.58 [−1.75; 2.92] −2.19 [−4.44; 0.06]

BMI Body Mass Index, WC waist circumference.

Fig. 2 Forest plot of the differences in standard means and 95% confidence interval (CI) of the effect of cannabinoid therapeutic use on
weight. MD mean difference, SD standard deviation, CI confidence interval.

Fig. 3 Forest plot of the differences in standard means and 95% confidence interval (CI) of the effect of cannabinoid therapeutic use on
waist circumference (WC). MD mean difference, SD standard deviation, CI confidence interval.
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analyses were moderate, as shown by the analyses with I2 values
= 71.4% (p < 0.01), which is effectively demonstrated by the low
number of studies included in these analyses (N = 3).

DISCUSSION
From the general comparative analysis of each group, it was
possible to see that cannabis and subproducts use resulted in
weight reduction and WC. There was a reduction of almost 2 kg in
weight of more than 2 cm at WC in the participants who used
cannabis and subproducts. When analyzed from the subgroups,
BMI showed a greater decrease in relation to the longer follow-up
time and body fat, due to the low number of studies included in
the analysis (N = 3), was not consistent with the other analyses,
with an increase in this percentage by type of cannabis and
subproducts, in the case of Cannabinoid CB1 receptor antagonist/
agonist (mean difference = 1.70 [95% CI: 0.66; 2.74]). This results

reflects the significant importance of adjuvant treatments for
reducing anthropometric measurements, and more research is
needed to evaluate the use of cannabis and subproducts for this
purpose, based on the numerous changes observed in the indices
evaluated here.
More than 3000 years ago, the use of cannabis as a medicine

was first recorded. It has since been used to treat a variety of
gastrointestinal and neurological conditions as well as pain,
weight loss, and the side effects of chemotherapeutic cancer
treatments [5]. It is important to emphasize that changes in
physical composition and anthropometric measurements as a
result of obesity involve changes to lifestyle and nutritional habits
as the first line of treatment [39].
The overburden on public health caused by obesity is now

being mentioned by the World Health Organization [2],
emphasizing the size of the impact and lack of concern that
this has on countries regardless of their level of development.

Fig. 4 Forest plot of the differences in standard means and 95% confidence interval (CI) of the effect of cannabinoid therapeutic use on
BMI by follow-up time. MD mean difference, SD standard deviation, CI confidence interval.

Fig. 5 Forest plot of the differences in standard means and 95% confidence interval (CI) of the effect of cannabinoid therapeutic use on
body fat by type of cannabinoids. MD mean difference, SD standard deviation, CI confidence interval.
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Because of the changes brought on by the escalation of
inflammatory processes and mechanisms, this disease’s risk of
death is increasing. Thus, the search for strategies to deal with
this array of diseases that are fueled by complications brought on
by obesity has become the major challenge facing public health
on a global scale [4].
The study by Miralpeix et al. [40] states that the deregulation

caused by obesity has a fundamental relationship with the
hypothalamus, considering it as the “master regulator of energy
homeostasis.” Since functions related to an organism’s food intake
and behavior require hypothalamic control through diet-related
hormones such as leptin, insulin, and ghrelin. Each cannabis and
subproducts receptor interferes with food regulation, either
through modulation, such as peristalsis or gastric emptying, or
through the stimulation of actions related to appetite and
compensatory mechanisms [41]. In order for this to be reflected
in the results of reduced anthropometric measurements, the used
cannabis and subproducts antagonists have a significant impact,
as they promote inhibitory actions on the overall hypothalamic
function of the organism in relation to feeding-related hormones,
favoring a contrary effect to the physiological mechanism
resulting from medication and body composition, which were
identified regardless of food intake [42].
The clinical use of CB1 receptor antagonists and reversible

antagonists, demonstrated by the loss of weight, BMI, and waist
circumference (WC) in our study, can be proven by researchers
who have validated this as an anti-obesity medicinal compound.
Its ability to decrease appetite also generates metabolic changes
in the liver and adipose tissue. What may explain a smaller
decrease in BMI compared to weight and WC is that the larger-
scale effects on this metric occur after discontinuation of the
medication, with chronic use, the same remains in the body for
many weeks [39].
Nuesch et al. [43] cites that smaller studies tend to show greater

treatment benefits than larger studies, this corroborates the large
reduction in weight shown by the CB2 receptor antagonist/
agonist subgroup (−2.60 kg [95%CI: −4.66; −0.54]) with a
population of less than 100 individuals (−1.98 kg [95% CI:
−5.60; −1.63]. As mentioned above regarding the CB1 receptor,
the anti-obesogenic factor can also be applied to CB2, which,
according to the same study, has a more comprehensive impact
on reducing oxidative stress and inflammation [39].
The analysis of body fat contradicts the previously evaluated

data, which indicated an increase in body fat in the intervention
group. However, this discrepancy can be balanced against the
limitations related to the number of studies used, as well as the
duration of follow-up and the smaller population that was
analyzed. The shorter follow-up period does not favor consistent
assessment of the effects of cannabis and subproducts use, as its
impact has been debated to persist long after discontinuation,
thereby exerting a more significant influence on the results
concerning body composition in the long term [44]. A larger
number of participants would also enable a more reliable
methodological analysis and a broader exploration of the
medication’s effects [45]. It is therefore hoped that, in order to
ensure greater suitability and regulation of this use, the scientific
community will provide more scientific bases to guarantee
reliability in its use.

LIMITATIONS AND PROSPECTIVE
The main strengths of this systematic review were that it began
with a thorough search of the literature, qualifying it as a low-risk
study methodologic, leading to a potential study that could better
understand and elucidate the concepts surrounding this topic.
Furthermore, our analyses were able to make a comparison with
the patient himself, bringing the results closer to reality and
ensuring greater statistical efficiency.

Some limitations of our study may be mentioned. First, due to
the small number of studies that were conducted, as noted in
other studies, this study included only 12 articles in the meta-
analysis. Second point is that it is crucial to exercise caution when
using cannabis in clinical studies, because its misuse has the
potential to be harmful [46].
In addition, some studies did not describe how the patients’

food intake was measured, and it was possible not allow for taking
into account the previous nutritional status of the evaluated
individuals, which could have led to changes in the patient’s
eating patterns or promoted weight loss/gain prior to the
collection of study data, impairing the interpretation of the results.
It is important to analyze that a number of nations continue to

focus on legalizing the use of the topic rather than developing
studies that could demonstrate its efficacy for use as a therapeutic
drug for a variety of diseases, and that this has consequences in
various areas, especially from the behavioral and political
perspectives of society [47].
Although, there are still obstacles that must be overcome in order

to conduct cannabis research, including those related to access,
funding, as well as public policies [48] which provide assistance and
support for therapeutic use in research and even in diseases where
its efficacy has been established. As a result, higher caliber clinical
studies are required to confirm the therapeutic use of cannabis and
subproducts in changes to body composition, particularly in obesity.
It has been suggested that the medical use of cannabis and its

derivatives in the treatment of various illnesses, including obesity,
maybe a possibility for the coadjutant treatment of obesity, in
particular, due to its promising effects on weight, WC and BMI
reduction. However, additional studies that use sound methodo-
logical designs and control significant variables, such as intake,
diet quality, previous nutritional status and physical activity
practice are crucial for the advancement of research in the field.
Beyond that, numerous factors may affect the outcome of a meta-
analysis; therefore, they must always be carefully considered [49].

CONCLUSION
This systematic review and meta-analysis revealed that the
therapeutic use of cannabis and subproducts reduce weight, WC,
and BMI. Furthermore, these analyzes also revealed side effects of
increased body fat, which are more noticeable by the relation
between exposure time and type of cannabis and subproducts.
However, due to the limited methodologies of included studies

caution should be exercised when interpreting the results. The
therapeutic cannabis use effects need to be researched in
conjunction with isolated physical activity and dietary interven-
tions in order to bring about greater possibilities for the
prevention of obesity in public health.
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from the corresponding author on reasonable request.
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