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Effects of vegan diets and lifestyle on adult body
composition: a narrative review

Boštjan Jakše, a Nataša Fidler Mis, b Zlatko Fras, c,d Derrick R. Tanous e,f

and Katharina Wirnitzer *e,f,g,h

The health benefits of vegan diets are well documented, though achieving nutritional adequacy requires

careful planning, as is the case with any well-designed diet. Vegan diets effectively address obesity, with

emerging evidence suggesting that body composition analysis offers a more accurate assessment of

body weight management than traditional body mass index (BMI) calculations. This narrative review evalu-

ates the impact of vegan diets on adult body composition based on 16 human interventional studies

(published between 01/2014–10/2024), sourced from the PubMed/Medline database across various

countries, including the USA, Canada, Brazil, Chile, and several European countries. Findings indicate that

vegan diets can lead to greater reductions in body weight and more favourable changes in body compo-

sition compared to control diets, including high carbohydrate lacto-ovo, traditional and vegan-type

Mediterranean, animal-based ketogenic, portion-controlled, therapeutic omnivorous and Western-type

diets. However, some studies report significant muscle mass loss. Strategies to mitigate this include

regular physical activity, particularly resistance training, ensuring sufficient protein intake and applying

modest energy restrictions without compromising nutrient adequacy. Individual factors such as baseline

BMI and health status also influence outcomes. This review further addresses critical real-world questions

and dilemmas to deepen understanding of the relationship between vegan diet, body composition, and

overall health, thus contextualizing the theme. Future research should explore whether a well-designed

vegan diet, combined with customized lifestyle interventions, can further improve muscle mass preser-

vation and overall body composition outcomes compared to other dietary lifestyles.

1. Introduction

The World Obesity Federation identifies obesity as a progress-
ive, relapsing chronic noncommunicable disease (NCD).1

Affecting over 2.5 billion adults, including 650 million obese,
obesity and overweight present major public health issues.

Since 1990, obesity rates have more than doubled, with rates
quadrupling.2 This trend elevates NCD risks, such as coronary
heart disease, dyslipidaemia, hypertension, type 2 diabetes
and certain cancers through metabolic dysregulation, systemic
inflammation and hormonal imbalances that compromise
cardiovascular, endocrine and immune functions.2–4 Over the
next three decades, individuals classified as overweight are
projected to contribute to 60% of diabetes cases, 18% of
cardiovascular disease (CVD) cases, 11% of dementia cases
and 8% of cancer cases globally.5,6 A systematic review of 19
studies highlights obesity’s economic impact, contributing
0.05% to 2.42% of GDP, with 0.7% to 17.8% of health expendi-
tures from direct costs.7 The global economic cost of preventa-
ble lifestyle-associated NCDs (e.g., physical inactivity, poor
nutrition, tobacco use and excessive alcohol intake) is pro-
jected to reach 44 trillion euros by 2030.8 Reducing the pro-
jected prevalence of overweight and obesity by 5% annually
from current trends or maintaining it at 2019 levels could save
$429 billion annually, totalling approximately $2.2 trillion
from 2020 to 2060 across 161 countries.9

Body weight (BW) management is challenging due to
environmental factors like the availability of “obesogenic
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foods”, media advertising, social influences and chronic
stress.3,10–13 Losing BW is vital for those with obesity to
improve metabolic risk factors linked to diabetes, coronary
artery disease and obesity-related cancers.14 However, in their
review, Dabas et al., found that a few studies indicate that BW
loss eventually slows down, stagnates, or reverses in 85% of
cases.15 A meta-analysis of 29 long-term BW loss studies
revealed that more than half of the BW lost was regained
within two years, and by the five-year mark, over 80% of the
initial BW loss had been regained.16 This issue stems from
biological, medical, interventional, lifestyle and environmental
factors beyond individual differences.15 Long-term obesity
management requires sustained behavioural changes and
ongoing support systems to reinforce positive behaviours and
meet individual expectations.17,18

The World Health Organization (WHO) classifies individ-
uals into six obesity categories based on height and BW.19

However, the body mass index (BMI) does not distinguish
between fat-free mass (FFM), lean body mass (LBM) and body
fat mass (BFM),20 leading to potential inaccuracies. For
instance, a study from the USA found that BMI may not indi-
cate cardiometabolic disease risk in about 30% of adults.21

Body composition, unlike BMI, offers crucial insights for BW
management, disease and mortality risks.22–25 Technologies
used for quantitative assessment of the body include bioelec-
trical impedance analysis (BIA), dual-energy X-ray absorptio-
metry (DXA), magnetic resonance imaging (MRI) and spec-
troscopy (MRS), computed tomography (CT) and ultrasound
imaging (US).26,27 BW loss usually results in reduced muscle
mass, identified as FFM, LBM or skeletal muscle mass (SMM),
which enables body movements. The body comprises BFM
and FFM, including bone, water, organs and SMM. LBM is cal-
culated as total BW minus BFM and bone mineral content,
while SMM is more accurately measured by MRI and often esti-
mated through LBM and FFM.28 A key limitation in the exist-
ing literature is that most BW loss often uses FFM or LBM as
proxies without directly measuring SMM. Accurate SMM
assessment requires advanced imaging techniques, like whole-
body MRI or D3-creatine dilution, not commonly used in BW
loss studies.29

In overweight and obese individuals, diet-induced BW loss
usually results in 20–40% FFM/LBM loss, with the rest from
BFM reduction.14,30,31 A decrease in LBM can cause adverse
health effects such as lower resting energy expenditure,
fatigue, impaired neuromuscular function, higher injury risk
and increased appetite.31,32 Low muscle mass and uninten-
tional BW loss are linked to illness but differ from intentional
BW loss aimed at improving obesity-related health outcomes.29

Obese individuals typically have greater absolute muscle mass
due to higher musculoskeletal loads compared to those with
normal BMI, but some may develop sarcopenic obesity,
marked by the coexistence of obesity and poor muscle
health.14,33 Sarcopenia involves an age-related decline in SMM
and strength, commonly affecting vulnerable populations such
as postmenopausal women and older adults.14,34 It is associ-
ated with significant health risks like falls, fractures, frailty

and mortality. Sarcopenic obesity features reduced SMM and
impaired function coupled with excessive adipose tissue. Its
incidence is rising with global ageing, obesity, inflammation
and inactivity or poor diet.35,36

To prevent muscle mass loss during BW reduction, strat-
egies focus on optimizing body composition and muscle
quality. This involves improving the FFM/LBM-to-BFM ratio,
reducing the accumulation of triglycerides in muscles, increas-
ing insulin sensitivity and enhancing muscle strength relative
to mass. Preserving muscle mass is clinically beneficial, par-
ticularly for those with low baseline muscle mass.14,29,37,38

Muscle loss may lead to unfavourable BW regain following
intentional BW loss. In addition, unintentional muscle mass
loss may influence appetite regulation, potentially contribut-
ing to this phenomenon.31,32,39 The loss of muscle mass
during diet-induced BW loss can be primarily attributed to
excessive energy restriction, which suppresses postprandial
muscle protein synthesis. In contrast, moderate and prolonged
energy restriction combined with controlled BW loss has been
shown to stimulate muscle protein synthesis. For individuals
with obesity experiencing hypocaloric BW loss, regular physi-
cal activity (PA), particularly resistance training, along with
adequate protein intake, is crucial to mitigate muscle mass
loss. This is crucial, especially on very low-energy diets
(800–1200 kcal day−1).14,34,40 When consumed ad libitum, a
vegan diet, particularly the one based on a whole-food vegan
(WFV) dietary pattern, tends to reduce both energy and protein
intake due to the high satiety effects of fibre-rich unprocessed
foods.41,42 Unless well-designed or supplemented with vegan
protein sources, such diets may especially compromise protein
adequacy.43–47 Therefore, well-designed vegan diets that incor-
porate sufficient vegan protein in the overall diet are essential
for preserving muscle mass during BW loss, which, however, is
true for any kind of diet, too.48

While there are diverse opinions on the most effective
dietary patterns for BW loss and overall health, experts gener-
ally agree that a healthy diet should prioritize whole, mini-
mally processed, plant-dominant foods.49–54 Vegetarian diets,
especially vegan diets, and their associated healthy lifestyles
are increasingly studied for their potential to address global
environmental concerns, food-system sustainability50,55–57 and
public health challenges, including NCDs such as obesity,
CVD, type 1 and type 2 diabetes, prostate cancer, various auto-
immune diseases, Alzheimer’s disease and healthy ageing.58–76

While both vegan and non-vegan diets can raise concerns
about nutritional adequacy, since either can be nutritionally
inadequate without proper planning.77–85 However, the main
global issue is not the type of diet, but rather the individual’s
knowledge of nutrition, meal preparation skills, and commit-
ment to choosing and preparing healthy, nutrient-rich meals,
primarily from whole foods.

Research on vegan diets mainly examines BW loss only,
given the prevalence of obesity-related diseases.6,86 For
example, an RCT on a WFV diet for adults in pre-obesity and
obese BMI categories with ischaemic heart disease or type 2
diabetes showed significant BW loss: an average of 8.6 kg at
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three months, 12.1 kg at six months and 11.5 kg at twelve
months. However, the study did not report changes in BFM,
FFM, or LBM during body weight loss and lacked detailed
dietary intake and physical activity PA data. Physical activity
was assessed solely using the Borg Rating of Perceived
Exertion scale, which does not allow for a precise definition of
the type, duration, frequency, or intensity of the activity per-
formed.87 The omission of detailed data on body composition
changes, PA, and incomplete dietary intake information com-
plicates the interpretation of study outcomes. Further, the
relationship between PA and its effects on BW loss and body
composition is influenced by various dietary factors and con-
tinues to be a subject of ongoing research. An umbrella review
indicates that PA positively influences BW loss and body com-
position by decreasing BFM and visceral adipose tissue (VAT).
Although the effects are modest, various PA types offer unique
benefits: aerobic training effectively reduces BW and BFM,
while resistance training is crucial for maintaining LBM
during BW loss.88 Regardless, there is substantial evidence
indicating that effective BW loss is best achieved through a
combination of dietary modifications and PA rather than
through interventions focused solely on diet or PA.14,30,33,89–93

An additional challenge in such studies is the potential for
inadvertent increases in PA in diet-only studies due to partici-
pants’ awareness of being monitored, a phenomenon known
as the Hawthorne effect.94,95 Historically, studies have rarely
explored the combined effects of multiple interventions on
health outcomes, such as a vegan diet and PA. However, recent
research is increasingly integrating lifestyle interventions,
allowing for a more comprehensive and generalized under-
standing of their effects rather than attributing results solely
to dietary changes.46,60,71,96,97

This narrative review aimed to assess the impact of vegan
diet interventions on body composition, especially BFM and
muscle mass during BW loss. We hypothesize that (i) a well-
designed vegan diet combined with resistance training can
preserve fat-free mass FFM or LBM, and (ii) that interventional
studies predominantly promote WFV diets. Moreover, this nar-

rative review addresses important real-world questions of
urgent relevance and dilemmas of pressing concern to
enhance the understanding of the relationship between a
vegan diet (leaving vegan ideology aside), body composition,
and overall health, providing context for the theme.

2. Search strategy and structure of a
review flow procedure

This narrative review includes English-language interventional
studies that investigated the effects of vegan diets on body
composition changes in adults (≥18 years). Relevant studies
were identified through a comprehensive search of the
PubMed/Medline databases. Search terms and filters were
applied to refine the review results, and the complete syntax is
available in Appendix A. The database screening process was
conducted by an independent investigator from the
Information Forwarding and Search Service of the Central
Medical Library, University of Ljubljana, Slovenia (in acknowl-
edgement). In addition, reference lists of included articles
were screened to identify potential articles for inclusion that
were not identified by the comprehensive database search. The
review process followed a structured procedure and flow
(Fig. 1) to ensure systematic and seamless identification,
screening and selection of eligible studies for analysis.

Notably, the present investigation focused exclusively on
studies published within the inclusion date range (January
2014 to October 2024), with a particular emphasis on those
that may have been classified in the PubMed/Medline database
at a later stage. The 10-year timeframe was implemented to
address the review’s priority of analysing quality evidence pub-
lished most recently in the last decade. Additionally, the end
date of October 2024 aligns with the timeline for searching,
analysing, and writing this publication. The inclusion criteria
specified that the study investigated intervention studies invol-
ving a vegan diet, without limitations regarding study design,
participants’ BMI, or health status. The use of dietary sup-

Fig. 1 An overview and flow of the narrative review process.

Review Food & Function

5996 | Food Funct., 2025, 16, 5994–6027 This journal is © The Royal Society of Chemistry 2025

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

7 
Ju

ne
 2

02
5.

 D
ow

nl
oa

de
d 

on
 3

/2
1/

20
26

 2
:2

0:
24

 P
M

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n-

N
on

C
om

m
er

ci
al

 3
.0

 U
np

or
te

d 
L

ic
en

ce
.

View Article Online

http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/
https://doi.org/10.1039/d5fo01876e


plements like vegan meal replacements (MR) or vegan protein
powders was also not a criterion for exclusion.

Additionally, considering confusion in the literature regard-
ing “vegan” and “plant-based” diets, which are often used
interchangeably, a vegan diet was considered in this review in
line with the leading scientific standards as one that entirely
excludes all animal products, differentiating it from traditional
(lacto-, ovo-) vegetarian diets.77,98,99 Moreover, the Western
dietary pattern is characterised by high caloric density, predo-
minantly comprised of red meat and a significant proportion
of ultra-processed foods (UPF), such as processed meats,
sugar-sweetened beverages (SSB), baked goods and confec-
tions. This diet is notably deficient in fruits, vegetables, whole
grains and dietary fibre. Conversely, an (balanced) omnivorous
diet, historically referred to as a balanced mixed or healthy
diet, is continuously evolving in definition but generally aligns
more closely with the dietary guidelines recommended by
health and nutrition authorities.100–102 Therefore, in review of
the analysed studies, control diets that either did not specify
dietary changes or instructed participants to adhere to their
usual eating habits—including the baseline diet in single-arm
studies—were categorized as adhering to a Western-type
dietary pattern.

Exclusion criteria were applied to remove study duplicates,
studies focused solely on BW loss or BMI changes without
further measures of body composition, non-vegan diets, indi-
vidual vegan meals (i.e., rather than a full vegan dietary
pattern) and studies involving animal models. Fig. 1 presents
an overview and flow of the inclusion process. For studies with
multiple publications, the article reporting the primary
research findings rather than those based on a smaller subset
of participants was prioritized for inclusion.

To ensure the accurate identification of duplicated studies,
the primary reference for interpretation was the
“ClinicalTrials.gov” NCT number or the “International Clinical
Trial Registry Platform” identifier. Ethical approval details,
including the institutions that approved the study protocol
(e.g., multiple ethical boards for different studies under the
same trial registration number), were also reviewed to confirm
the integrity and uniqueness of the included studies.
Additionally, this review cross-referenced previously published
study protocols, study dates, inclusion criteria and the identifi-
cation of the control group to prevent duplication of study
results in the analysis.

Body composition was evaluated mainly through simul-
taneous changes in BW and BMI. Studies that reported
changes only in waist circumference without providing data on
BF in kilograms (mass), percentages (%) or FFM/LBM were
categorized as reporting anthropometric measures rather than
body composition metrics and were excluded from detailed
analysis. For descriptive interpretation, studies conducted by
the same research group/led by a common principal investi-
gator that employed similar BW loss interventions across
diverse demographic populations or as secondary analysis
were included if they provided complementary body compo-
sition data or compared popular diet patterns (even if they did

not meet the formal inclusion criteria). This descriptive
inclusion aimed to supplement the dataset and facilitate a
more comprehensive understanding of the factors influencing
the observed outcomes.

3. Results
3.1. Characteristics of the studies included in the review

The initial database search identified 58 potentially relevant
publications. An additional six articles were identified through
manual search and reference lists of included studies. In this
review, we examined and evaluated 16 interventional studies
that met the inclusion criteria, focusing on the impact of a
vegan diet and lifestyle on body composition. These studies
were conducted across the USA,41,42,103–106 Canada,107 Brazil,46

Chile108 and various European countries such as the UK,109

the Netherlands,110,111 Slovenia,44,112 Spain113 and
Germany.114 Among the 16 studies, nine were RCTs; the rest
were non-randomized, including three single-arm trials.
Table 1 (diet only, n = 8) and Table 2 (combined diet and PA, n
= 8) provide an overview of the studies, including all relevant
details.

To assess body composition, ten studies utilized
DXA,41,42,46,103–106,109–111 whereas the remaining studies
employed BIA technology.44,107,108,112–114 However, nine
studies (60%) employed control diets that represented high-
quality dietary patterns as described in the scientific
literature.41,42,46,104,107,108,112–114 These control diets included
high-carbohydrate lacto-ovo-vegetarian,107 traditional
Mediterranean,42 vegan-type Mediterranean,113 animal-based
ketogenic,104 portion-controlled omnivorous,112 therapeutic
omnivorous,41 non-supervised omnivorous diet108 and omni-
vorous diets supervised by dietitians.46,114 In four studies,
control diets were either unspecified or instructed participants
to maintain their usual eating habits,103,105,110,111 termed in
the methods section as Western-type diets. We also included
the baseline diets from three single-arm studies in this
category.44,106,109 In this review, eight studies (50%) incorpor-
ated PA as part of their lifestyle
interventions,44,46,106,108,110–112,114 with most focusing on resis-
tance training; three studies included both resistance and
aerobic-type training.106,110,111 The remaining eight studies
did not include PA as part of the
intervention,41,42,103–105,107,109,113 but it may have been main-
tained prior to the study period. Three studies evaluated par-
ticipants with a normal BMI, which comprised three distinct
groups of lean, muscular individuals: one untrained group,46

one generally physically active group113 and one fitness-
oriented group.114 The remaining participants’ BW was classi-
fied as pre-obesity,44,104,110,112 obese class I42,103,105–109,111 or
obese class II,41 according to the WHO’s BMI classification.19

A total of ten studies examined a WFV
diet.41,42,44,103–106,110–112 Among these, two studies utilised a
vegan MR in the otherwise WFV diet (≥90% of energy
intake).44,112 However, in the other studies categorized as

Food & Function Review

This journal is © The Royal Society of Chemistry 2025 Food Funct., 2025, 16, 5994–6027 | 5997

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

7 
Ju

ne
 2

02
5.

 D
ow

nl
oa

de
d 

on
 3

/2
1/

20
26

 2
:2

0:
24

 P
M

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n-

N
on

C
om

m
er

ci
al

 3
.0

 U
np

or
te

d 
L

ic
en

ce
.

View Article Online

http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/
https://doi.org/10.1039/d5fo01876e


T
ab

le
1

C
h
an

g
e
s
in

b
o
d
y
co

m
p
o
si
ti
o
n
w
it
h
a
ve

g
an

d
ie
t
o
n
ly

Fi
rs
t
au

th
or

(y
ea
r
of

pu
bl
ic
at
io
n
)

C
ou

n
tr
y

of
st
ud

y
St
ud

y
de

si
gn

Su
bj
ec
ts

in
in
te
rv
en

ti
on

/
co
n
tr
ol

gr
ou

ps
(n
/n
)

St
ud

y
du

ra
ti
on

(w
/m

)

Ty
pe

,q
ua

li
ty

of
in
te
rv
en

ti
on

an
d

co
n
tr
ol

di
et

Ty
pe

,
fr
eq

ue
n
cy
,

du
ra
ti
on

of
PA

/
N
o
PA

M
et
h
od

of
as
se
ss
m
en

t
(D

X
A
/B
IA
)

R
es
ul
ts

O
th
er

ou
tc
om

es
in

th
e

in
te
rv
en

ti
on

gr
ou

p
Sp

ec
ia
lf
ea
tu
re
s

Je
n
ki
n
s

et
al
.,

(2
01

4)
1
0
7

C
an

ad
a

R
C
T

10
/1
3

6
m

Lo
w
-c
ar
bo

h
yd

ra
te

ve
ga

n
vs
.h

ig
h
-

ca
rb
oh

yd
ra
te

la
ct
o-
ov
o-

ve
ge
ta
ri
an

di
et

N
o
PA

w
as

pr
es
cr
ib
ed

bu
t

it
w
as

re
co
rd
ed

B
IA

−
6.
8
kg

vs
.−

5
kg

of
B
W
,−

4.
2%

vs
.

−
3.
9%

of
B
F%

↓
To

ta
lc

h
ol
es
te
ro
l,

LD
L
ch

ol
es
te
ro
l,
A
po

B
,

tr
ig
ly
ce
ri
de

s

Ad
li
bi
tu
m

ea
ti
n
g
w
as

re
co
m
m
en

de
d.

N
o
FF

M
w
as

m
ea
su

re
d.

T
h
e

to
ta
lP

A
le
ve
lw

as
co
n
st
an

t
(2
4
M
E
T
s)
.

Pa
rt
ic
ip
an

ts
w
it
h

h
yp

er
li
pi
de

m
ia

w
er
e

cl
as
si
fi
ed

as
cl
as
s
I

ob
es
e
ba

se
d
on

B
M
I.

K
ah

le
ov
a

et
al
.,

(2
01

8)
1
0
3

U
SA

R
C
T

37
/3
5

16
w

Lo
w
-f
at

W
FV

vs
.

co
n
tr
ol

di
et

(n
o

ch
an

ge
)

N
o
PA

w
as

pr
es
cr
ib
ed

bu
t

it
w
as

re
co
rd
ed

D
X
A

−
6.
4
kg

vs
.

−
0.
6
kg

of
B
W
,

−
2.
3
kg

(3
6%

)
vs
.−

1
kg

of
LB

M
,−

3.
9
kg

(6
1%

)v
s.
+0

.4
kg

of
B
FM

↓
To

ta
lc

h
ol
es
te
ro
l,

LD
L
ch

ol
es
te
ro
l,
H
D
L

ch
ol
es
te
ro
l,
H
O
M
A
-I
R
,

fa
st
in
g
in
su

li
n

re
si
st
an

ce
,f
as
ti
n
g
an

d
po

st
pr
an

di
al

pl
as
m
a

gl
uc

os
e
co
n
ce
n
tr
at
io
n

an
d
VA

T

In
te
rv
en

ti
on

gr
ou

p:
Ad

li
bi
tu
m

ea
ti
n
g
w
as

re
co
m
m
en

de
d,

an
d

un
an

n
ou

n
ce
d
by

te
le
ph

on
e
ca
lls

,t
h
e

di
et
it
ia
n
s
as
se
ss
ed

pa
rt
ic
ip
an

ts
’
di
et
ar
y

ad
h
er
en

ce
.

↑
B
et
a-
ce
ll
se
n
si
ti
vi
ty

T
h
e
to
ta
lP

A
re
m
ai
n
ed

un
ch

an
ge
d.

T
h
e
in
it
ia
l

B
M
I
w
as

cl
as
si
fi
ed

as
ob

es
e
cl
as
s
I.

K
ah

le
ov
a

et
al
.,

(2
02

0)
1
0
5

U
SA

R
C
T

11
7/
10

6
16

w
Lo

w
-f
at

W
FV

vs
.

co
n
tr
ol

di
et

(n
o

ch
an

ge
)

N
o
PA

w
as

pr
es
cr
ib
ed

bu
t

it
w
as

re
co
rd
ed

D
X
A

−
6.
4
kg

vs
.

−
0.
5
kg

of
B
W
,

−
2.
1
kg

(3
3%

)
vs
.−

0.
6
kg

of
LB

M
,−

4.
1
kg

(6
4%

)v
s.

+0
.0
1
kg

of
B
FM

↓
To

ta
lc

h
ol
es
te
ro
l,

LD
L
ch

ol
es
te
ro
l,
H
D
L

ch
ol
es
te
ro
l,
H
O
M
A
-I
R
,

h
ep

at
oc
el
lu
la
r
li
pi
d

an
d
VA

T

In
te
rv
en

ti
on

gr
ou

p:
Ad

li
bi
tu
m

ea
ti
n
g
w
as

re
co
m
m
en

de
d,

an
d

w
ee
kl
y
le
ct
ur
es

an
d

co
ok

in
g

de
m
on

st
ra
ti
on

s
w
er
e

in
cl
ud

ed
.T

h
e
to
ta
lP

A
de

cr
ea
se
d
(f
ro
m

27
19

M
E
T
s
to

21
14

M
E
T
s)
.

T
h
e
in
it
ia
lB

M
I
w
as

cl
as
si
fi
ed

as
ob

es
e

cl
as
s
I.

↑
T
h
er
m
ic

eff
ec
t
of

fo
od

H
al
le
t
al
.,

(2
02

1)
1
0
4

U
SA

R
C
T,

cr
os
s-

ov
er

20
2
w

(e
ac
h
)

Lo
w
-f
at

W
FV

vs
.

an
im

al
-b
as
ed

ke
to
ge
n
ic

di
et

N
o
PA

w
as

pr
es
cr
ib
ed

bu
t

w
as

re
co
rd
ed

(n
o
ch

an
ge
)

D
X
A

−
1.
09

kg
(v
eg
an

)
vs
.−

1.
77

kg
(k
et
o)

of
B
W
,

−
0.
16

kg
vs
.

−
1.
61

kg
of

FF
M
,−

0.
67

kg
vs
.−

0.
18

kg
of

B
FM

↑
G
lu
co
se
,i
n
su

li
n

le
ve
ls

an
d
m
us

cl
e
m
as
s

pr
es
er
va
ti
on

Pa
rt
ic
ip
an

ts
cl
as
si
fi
ed

as
pr
e-
ob

es
e
ba

se
d
on

th
ei
r
B
M
I
w
er
e

ad
m
it
te
d
as

in
pa

ti
en

ts
to

th
e
N
at
io
n
al

In
st
it
ut
es

of
H
ea
lt
h

C
li
n
ic
al

C
en

tr
e.

Ad
li
bi
tu
m

ea
ti
n
g
w
as

re
co
m
m
en

de
d
(a
ll
fo
od

w
as

pr
ov
id
ed

).

↓
LD

L
ch

ol
es
te
ro
l,

A
po

B
,h

s-
C
R
P,

B
P,

en
er
gy

in
ta
ke

N
S
di
ff
er
en

ce
in

VA
T

Review Food & Function

5998 | Food Funct., 2025, 16, 5994–6027 This journal is © The Royal Society of Chemistry 2025

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

7 
Ju

ne
 2

02
5.

 D
ow

nl
oa

de
d 

on
 3

/2
1/

20
26

 2
:2

0:
24

 P
M

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n-

N
on

C
om

m
er

ci
al

 3
.0

 U
np

or
te

d 
L

ic
en

ce
.

View Article Online

http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/
https://doi.org/10.1039/d5fo01876e


T
ab

le
1

(C
o
n
td
.)

Fi
rs
t
au

th
or

(y
ea
r
of

pu
bl
ic
at
io
n
)

C
ou

n
tr
y

of
st
ud

y
St
ud

y
de

si
gn

Su
bj
ec
ts

in
in
te
rv
en

ti
on

/
co
n
tr
ol

gr
ou

ps
(n
/n
)

St
ud

y
du

ra
ti
on

(w
/m

)

Ty
pe

,q
ua

li
ty

of
in
te
rv
en

ti
on

an
d

co
n
tr
ol

di
et

Ty
pe

,
fr
eq

ue
n
cy
,

du
ra
ti
on

of
PA

/
N
o
PA

M
et
h
od

of
as
se
ss
m
en

t
(D

X
A
/B
IA
)

R
es
ul
ts

O
th
er

ou
tc
om

es
in

th
e

in
te
rv
en

ti
on

gr
ou

p
Sp

ec
ia
lf
ea
tu
re
s

A
rg
yr
id
ou

et
al
.,

(2
02

1)
1
0
9

U
K

Si
n
gl
e-

ar
m

23
8
w

Ve
ga

n
di
et

N
o
PA

w
as

pr
es
cr
ib
ed

(a
sk
ed

to
m
ai
n
ta
in
),
bu

t
w
as

re
co
rd
ed

(t
ot
al

PA
w
as

co
m
pa

ra
bl
e)

D
X
A

−
2.
6
kg

of
B
W
,

−
1.
2
kg

(4
6%

)o
f

LB
M
,−

1.
5
kg

of
B
FM

,−
0.
08

kg
of

VA
T

↓
Pl
as
m
a
T
M
AO

,
po

st
pr
an

di
al

gl
uc

os
e,

to
ta
lc

h
ol
es
te
ro
l,
LD

L
ch

ol
es
te
ro
la

n
d

m
ar
ke
rs

of
re
n
al

fu
n
ct
io
n

In
di
vi
du

al
is
ed

fo
llo

w
-

up
by

te
le
ph

on
e

be
tw

ee
n
fa
ce
-t
o-
fa
ce

vi
si
ts

ov
er

10
–1
4
da

ys
.

Ad
li
bi
tu
m

ea
ti
n
g
w
as

re
co
m
m
en

de
d.

T
h
e

pa
rt
ic
ip
an

t
w
it
h

dy
sg
ly
ce
m
ia

h
ad

a
B
M
I

cl
as
si
fi
ed

as
ob

es
e

cl
as
s
I.

B
ar
n
ar
d

et
al
.,

(2
02

2)
4
2

U
SA

R
C
T,

cr
os
s-

ov
er

62
16

w
(e
ac
h
)

Lo
w
-f
at

W
FV

vs
.

M
ed

it
er
ra
n
ea
n

di
et

N
o
PA

w
as

pr
es
cr
ib
ed

bu
t

it
w
as

re
co
rd
ed

D
X
A

−
6
kg

vs
.0

kg
of

B
W
,−

2.
5
kg

(4
2%

)v
s.

−
0.
2
kg

of
LB

M
,

−
3.
6
kg

vs
.

−
0.
2
kg

of
B
FM

↓
To

ta
lc

h
ol
es
te
ro
l,

LD
L
ch

ol
es
te
ro
l,

H
O
M
A
-I
R
,s
ys
to
li
c
an

d
di
as
to
li
c
B
P
(i
n
th
e

M
ed

it
er
ra
n
ea
n
di
et

m
or
e)
,↑

O
G
IS

W
ee
kl
y
le
ct
ur
es

an
d

co
ok

in
g

de
m
on

st
ra
ti
on

s
w
er
e

in
cl
ud

ed
.T

h
e
to
ta
lP

A
le
ve
lw

as
25

85
M
E
T
s

an
d
29

52
M
E
T
s
at

ba
se
li
n
e
an

d
w
ee
k
16

.
T
h
e
ba

se
li
n
e
B
M
I
w
as

cl
as
si
fi
ed

as
ob

es
e.

Tu
rn
er
-

M
cG

ri
ev
y

et
al
.,

(2
02

3)
4
1
,1
1
5

U
SA

R
C
T

77
/8
2

24
m

W
FV

vs
.

th
er
ap

eu
ti
c

om
n
iv
or
ou

s
di
et

PA
w
as

n
ot

pr
es
cr
ib
ed

or
re
co
rd
ed

D
X
A

−
2.
5
kg

vs
.−

2
kg

of
B
W
,−

1.
5
kg

(6
0%

)v
s.

−
1.
3
kg

of
LB

M
(6
5%

),
−
0.
3%

vs
.

−
0.
3%

of
B
FM

N
o
di
ff
er
en

ce
in

to
ta
l

ch
ol
es
te
ro
l,
LD

L
ch

ol
es
te
ro
la

n
d
B
P

ch
an

ge
s
be

tw
ee
n
th
e

gr
ou

ps

Ad
li
bi
tu
m

ea
ti
n
g
w
as

re
co
m
m
en

de
d,

an
d

n
ut
ri
ti
on

cl
as
se
s
w
er
e

off
er
ed

(w
ee
kl
y
fo
r

6
m
on

th
s,
bi
w
ee
kl
y
fo
r

6
m
on

th
s,
an

d
m
on

th
ly

fo
r
12

m
on

th
s)
.T

h
e

pa
rt
ic
ip
an

t’
s
B
M
I
w
as

in
th
e
ob

es
e
cl
as
s
II

ca
te
go

ry
.

Ló
pe

z-
M
or
en

o
et

al
.,

(2
02

4)
1
1
3

Sp
ai
n

R
C
T,

cr
os
s-

ov
er

14
3
w
/4

w
Tr
ad

it
io
n
al

M
ed

it
er
ra
n
ea
n

vs
.v
eg
an

-t
yp

e
M
ed

it
er
ra
n
ea
n

di
et

T
h
ey

m
ai
n
ta
in
ed

th
ei
r
PA

ro
ut
in
es

B
IA

N
S
di
ff
er
en

ce
in

bo
dy

co
m
po

si
ti
on

in
di
ce
s
af
te
r
th
e

ba
se
li
n
e
pe

ri
od

fo
r
bo

th
di
et
s

↓
LD

L
ch

ol
es
te
ro
l,

tr
ig
ly
ce
ri
de

s,
B
P
an

d
m
ea
n
ar
te
ri
al

pr
es
su

re
,

im
pr
ov
ed

im
m
un

e
st
at
us

,b
ut

N
S

di
ff
er
en

ce
s
in

ca
rd
io
re
sp

ir
at
or
y

fi
tn
es
s

Pa
rt
ic
ip
an

ts
w
er
e

ph
ys
ic
al
ly
ac
ti
ve
,

h
ea
lt
h
y
m
al
es

w
it
h
a

n
or
m
al

B
M
I,

m
on

it
or
ed

by
re
gi
st
er
ed

di
et
it
ia
n
s

th
ro
ug

h
w
ee
kl
y
fo
llo

w
-

up
s.

R
C
T
:
ra
n
do

m
iz
ed

co
n
tr
ol
le
d
tr
ia
l,
n
:
n
um

be
r,
w
:
w
ee
ks
,
m
:
m
on

th
s,

B
IA
:
bi
oe

le
ct
ri
ca
l
im

pe
da

n
ce

an
al
ys
is
,
D
X
A
:
du

al
-e
n
er
gy

X
-r
ay

ab
so
rp
ti
om

et
ry
,
W
FV

:
w
h
ol
e-
fo
od

ve
ga

n
,
↓:

de
cr
ea
se
d,

↓:
in
cr
ea
se
d,

PA
:p

h
ys
ic
al

ac
ti
vi
ty
,D

X
A
:d

ua
lX

-r
ay

ab
so
rp
ti
om

et
ry
,B

IA
:b

io
im

pe
da

n
ce

an
al
ys
is
,U

SA
:U

n
it
ed

St
at
es

of
A
m
er
ic
a,

U
K
:U

n
it
ed

K
in
gd

om
,F

FM
:f
at
-f
re
e
m
as
s,
LB

M
:l
ea
n
bo

dy
m
as
s,

B
FM

:
bo

dy
fa
t
m
as
s,

LD
L
ch

ol
es
te
ro
l:
lo
w
-d
en

si
ty

li
po

pr
ot
ei
n

ch
ol
es
te
ro
l,
A
po

B
:
ap

ol
ip
op

ro
te
in

B
,
B
M
I:

bo
dy

m
as
s
in
de

x,
M
E
T
s:

m
et
ab

ol
ic

eq
ui
va
le
n
ts
,
H
O
M
A
-I
R
:
h
om

eo
st
at
ic

m
od

el
as
se
ss
m
en

t
fo
r
in
su

li
n
re
si
st
an

ce
,
VA

T
:
vi
sc
er
al

ad
ip
os
e
ti
ss
ue

,
h
s-
C
R
P:

h
ig
h
-s
en

si
ti
vi
ty

C
-r
ea
ct
iv
e
pr
ot
ei
n
,
T
M
AO

:
tr
im

et
h
yl
am

in
e-
N
-o
xi
de

,
B
P:

bl
oo

d
pr
es
su

re
,
O
G
IS
:
or
al

gl
uc

os
e
in
su

li
n

se
n
si
ti
vi
ty
,N

S:
n
on

-s
ig
n
if
ic
an

t.

Food & Function Review

This journal is © The Royal Society of Chemistry 2025 Food Funct., 2025, 16, 5994–6027 | 5999

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

7 
Ju

ne
 2

02
5.

 D
ow

nl
oa

de
d 

on
 3

/2
1/

20
26

 2
:2

0:
24

 P
M

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n-

N
on

C
om

m
er

ci
al

 3
.0

 U
np

or
te

d 
L

ic
en

ce
.

View Article Online

http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/
https://doi.org/10.1039/d5fo01876e


T
ab

le
2

C
h
an

g
e
s
in

b
o
d
y
co

m
p
o
si
ti
o
n
w
it
h
co

m
b
in
e
d
ve

g
an

d
ie
t
an

d
P
A

Fi
rs
t
au

th
or

(y
ea
r
of

pu
bl
ic
at
io
n
)

C
ou

n
tr
y
of

st
ud

y
St
ud

y
de

si
gn

Su
bj
ec
ts

in
in
te
rv
en

ti
on

/
co
n
tr
ol

gr
ou

ps
(n
/n
)

St
ud

y
du

ra
ti
on

(w
/m

)

Ty
pe

,q
ua

li
ty

of
in
te
rv
en

ti
on

an
d
co
n
tr
ol

di
et

Ty
pe

,f
re
qu

en
cy
,

du
ra
ti
on

of
PA

/N
o

PA

M
et
h
od

of
as
se
ss
m
en

t
(D

X
A
/B
IA
)

R
es
ul
ts

O
th
er

ou
tc
om

es
in

th
e
in
te
rv
en

ti
on

gr
ou

p
Sp

ec
ia
lf
ea
tu
re
s

Ja
kš
e
et

al
.,

(2
01

7)
1
1
2

Sl
ov
en

ia
N
on

-R
C
T

24
1/
84

10
w

Lo
w
-f
at

W
FV

di
et

w
it
h
M
R
vs
.

po
rt
io
n
co
n
tr
ol

(o
w
n

ju
dg

em
en

t)

R
es
is
ta
n
ce

tr
ai
n
in
g:

2–
3
ti
m
es

w
ee
kl
y
fo
r
45

m
in

B
IA

−
5.
6
kg

vs
.

−
1.
2
kg

of
B
W
,

−
0.
3
kg

(5
%
)v

s.
−
0.
4
kg

(3
3%

)
of

FF
M
,−

4.
3%

vs
.−

0.
4%

of
ab

so
lu
te

B
F%

ch
an

ge

A
su

bg
ro
up

of
B
M
I

≥
30

kg
m

−
2
:−

7.
3
kg

vs
.−

1.
9
kg

of
B
W
,

−
0.
9
kg

(1
2%

)v
s.

−
0.
7
kg

(3
7%

)o
f

FF
M
,−

3.
8%

vs
.

−
0.
5%

of
ab

so
lu
te

B
F%

ch
an

ge

In
te
rv
en

ti
on

gr
ou

p:
Ad

li
bi
tu
m

ea
ti
n
g
w
as

re
co
m
m
en

de
d,

an
d
M
R

w
as

us
ed

.W
ee
kl
y
le
ct
ur
es

w
er
e
in
cl
ud

ed
fo
r
bo

th
gr
ou

ps
.T

h
e
pa

rt
ic
ip
an

ts
’

B
M
Is

w
er
e
in

th
e
pr
e-

ob
es
it
y
ca
te
go

ry
.

Ja
kš
e
et

al
.,

(2
01

9)
4
4

Sl
ov
en

ia
Si
n
gl
e-

ar
m

36
(p
h
as
e
1)

9
m

Lo
w
-f
at

W
FV

di
et

w
it
h
M
R

R
es
is
ta
n
ce

tr
ai
n
in
g:

2–
3
ti
m
es

w
ee
kl
y
fo
r
45

m
in

B
IA

E
n
d
ph

as
e
1:

−
2.
6
kg

of
B
W
,

−
0.
1
kg

of
FF

M
(4
%
),
−
4%

of
B
F%

↓
To

ta
lc

h
ol
es
te
ro
l,

LD
L,

n
on

-H
D
L
an

d
H
D
L
ch

ol
es
te
ro
l,

IG
F-
1
re
gr
es
se
d

to
w
ar
d
th
e
m
ea
n

Ad
li
bi
tu
m

ea
ti
n
g
w
as

re
co
m
m
en

de
d,

an
d
M
R

w
as

us
ed

.W
ee
kl
y
le
ct
ur
es

w
er
e
in
cl
ud

ed
in

ph
as
e
1.

T
h
e
pa

rt
ic
ip
an

ts
’
B
M
Is

w
er
e
in

th
e
pr
e-
ob

es
it
y

ca
te
go

ry
.

18
(p
h
as
e
2)

E
n
d
ph

as
e
1
vs
.

en
d
ph

as
e
2:

−
3
kg

of
B
W
,

−
0
kg

of
FF

M
,

−
1.
9%

of
B
F%

H
ev
ia
-L
ar
ra
in

et
al
.(
20

21
)4
6

B
ra
zi
l

N
on

-R
C
T

w
it
h

pa
ra
lle

l
gr
ou

p

19
/1
9

12
w

Ve
ga

n
vs
.

om
n
iv
or
ou

s
di
et

Lo
w
er
-li
m
b

re
si
st
an

ce
tr
ai
n
in
g

2
ti
m
es

w
ee
kl
y
as

an
in
te
rv
en

ti
on

w
it
h
ad

de
d
pr
ot
ei
n
:

so
y
fo
r
V
E
G
an

d
w
h
ey

fo
r
O
M
N

D
X
A

V
E
G
vs
.O

M
N
:

+1
.8

kg
vs
.+

2
kg

of
B
W
,+

1.
9
kg

vs
.+

1.
5
kg

of
LB

M
,−

0.
1
kg

vs
.+

0.
6
kg

of
B
FM

↑
LB

M
an

d
st
re
n
gt
h

in
bo

th
gr
ou

ps
,w

it
h

n
o
di
ff
er
en

ce
s

Pa
rt
ic
ip
an

ts
w
er
e

un
tr
ai
n
ed

,p
h
ys
ic
al
ly

ac
ti
ve

m
al
es
.P

ro
te
in

in
ta
ke

w
as

se
t
at

1.
7
g
pe

r
kg

of
B
W
,a

n
d
th
e

re
se
ar
ch

er
st
ud

ie
d
h
ow

re
si
st
an

ce
tr
ai
n
in
g
aff

ec
te
d

bo
dy

co
m
po

si
ti
on

an
d

st
re
n
gt
h
in

le
an

,m
us

cu
la
r

pa
rt
ic
ip
an

ts
w
h
o
w
er
e

ei
th
er

ve
ga

n
s
or

om
n
iv
or
es

w
it
h
n
or
m
al

B
M
I.

B
er
n
h
ar
t
et

al
.,

(2
02

2)
1
0
6

U
SA

N
on

-R
C
T

45
/2
5

12
w

W
FV

vs
.c
on

tr
ol

di
et

(n
ot

sp
ec
if
ie
d)

R
es
is
ta
n
ce

tr
ai
n
in
g:

2–
3
ti
m
es

w
ee
kl
y,
m
od

er
at
e-

to
-v
ig
or
ou

s
ae
ro
bi
c

ac
ti
vi
ti
es
:2

–3
ti
m
es

w
ee
kl
y
fo
r

45
–6

0
m
in

D
X
A

−
1.
9
kg

m
−
2
vs
.

−
1.
4
kg

m
−
2
of

B
M
I,
−
1.
8%

vs
.

−
1.
9%

of
B
F%

↓
D
II

In
te
rv
en

ti
on

gr
ou

p:
Ad

li
bi
tu
m

ea
ti
n
g
w
as

re
co
m
m
en

de
d.

W
ee
kl
y

an
d
m
on

th
ly
le
ct
ur
es

co
ve
re
d
to
pi
cs

su
ch

as
an

ti
-in

fl
am

m
at
or
y
W
FV

di
et
s,
PA

,a
n
d
st
re
ss

m
an

ag
em

en
t
te
ch

n
iq
ue

s.
T
h
e
pa

rt
ic
ip
an

ts
’
B
M
Is

w
er
e
in

th
e
ob

es
e
cl
as
s
1

ca
te
go

ry
.T

h
ey

re
ce
iv
ed

fi
n
an

ci
al

co
m
pe

n
sa
ti
on

up
on

co
m
pl
et
io
n
of

th
e

st
ud

y.

Review Food & Function

6000 | Food Funct., 2025, 16, 5994–6027 This journal is © The Royal Society of Chemistry 2025

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

7 
Ju

ne
 2

02
5.

 D
ow

nl
oa

de
d 

on
 3

/2
1/

20
26

 2
:2

0:
24

 P
M

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n-

N
on

C
om

m
er

ci
al

 3
.0

 U
np

or
te

d 
L

ic
en

ce
.

View Article Online

http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/
https://doi.org/10.1039/d5fo01876e


T
ab

le
2

(C
o
n
td
.)

Fi
rs
t
au

th
or

(y
ea
r
of

pu
bl
ic
at
io
n
)

C
ou

n
tr
y
of

st
ud

y
St
ud

y
de

si
gn

Su
bj
ec
ts

in
in
te
rv
en

ti
on

/
co
n
tr
ol

gr
ou

ps
(n
/n
)

St
ud

y
du

ra
ti
on

(w
/m

)

Ty
pe

,q
ua

li
ty

of
in
te
rv
en

ti
on

an
d
co
n
tr
ol

di
et

Ty
pe

,f
re
qu

en
cy
,

du
ra
ti
on

of
PA

/N
o

PA

M
et
h
od

of
as
se
ss
m
en

t
(D

X
A
/B
IA
)

R
es
ul
ts

O
th
er

ou
tc
om

es
in

th
e
in
te
rv
en

ti
on

gr
ou

p
Sp

ec
ia
lf
ea
tu
re
s

W
al
ra
be

n
st
ei
n

et
al
.,
(2
02

3)
1
1
0

N
et
h
er
la
n
ds

R
C
T
w
it
h

pa
ra
lle

l
de

si
gn

40
/3
7

16
w

W
FV

vs
.c
on

tr
ol

(n
o
ch

an
ge
)

di
et

R
es
is
ta
n
ce

tr
ai
n
in
g:

2
ti
m
es

w
ee
kl
y,
ae
ro
bi
c

ac
ti
vi
ti
es
:1

50
m
in

w
ee
kl
y
of

m
od

er
at
e

in
te
n
si
ty

D
X
A

−
3.
5
kg

vs
.

+1
kg

of
B
W
,

−
2.
9
kg

(8
3%

of
B
W

lo
ss
)v

s.
+0

.5
kg

of
B
FM

↓
LD

L
ch

ol
es
te
ro
la

n
d

H
bA

1c
,i
m
pr
ov
ed

D
A
S2

8

In
te
rv
en

ti
on

gr
ou

p:
W
ee
kl
y
m
ee
ti
n
gs

w
er
e

in
cl
ud

ed
.T

h
e

pa
rt
ic
ip
an

ts
’
B
M
Is

w
er
e
in

th
e
pr
e-
ob

es
it
y
ca
te
go

ry
.

T
h
ey

h
ad

a
h
ig
h
ri
sk

fo
r

R
A
or

M
SO

A
.

W
al
ra
be

n
st
ei
n

et
al
.,
(2
02

3)
1
1
1

N
et
h
er
la
n
ds

R
C
T
w
it
h

pa
ra
lle

l
de

si
gn

32
/3
2

16
w

W
FV

vs
.c
on

tr
ol

(n
o
ch

an
ge
)

di
et

R
es
is
ta
n
ce

tr
ai
n
in
g:

2
ti
m
es

w
ee
kl
y,
ae
ro
bi
c

ac
ti
vi
ti
es
:1

50
m
in

w
ee
kl
y
of

m
od

er
at
e

in
te
n
si
ty

D
X
A

−
6.
4
kg

vs
.

−
0.
1
kg

of
B
W
,

−
3.
9
kg

(6
1%

)
vs
.−

0.
1
kg

(0
.2
%
)o

f
B
FM

↓
LD

L
ch

ol
es
te
ro
l,
h
s-

C
R
P,

H
bA

1c
an

d
fa
st
in
g
gl
uc

os
e

In
te
rv
en

ti
on

gr
ou

p:
W
ee
kl
y
m
ee
ti
n
gs

w
er
e

in
cl
ud

ed
.T

h
e
pa

rt
ic
ip
an

ts
w
it
h
M
SO

A
h
ad

B
M
Is

in
th
e
ob

es
e
ca
te
go

ry
.

Im
pr
ov
ed

W
O
M
AC

,
PR

O
M
IS

(f
at
ig
ue

an
d

pa
in

in
te
rf
er
en

ce
)

C
ár
ca
m
o-
R
eg
la

et
al
.,
(2
02

4)
1
0
8

C
h
il
e

N
on

-R
C
T

49
/3
4

16
w

Ve
ga

n
vs
.

om
n
iv
or
ou

s
di
et

B
ot
h
gr
ou

ps
w
it
h

an
d
w
it
h
ou

t
re
si
st
an

ce
tr
ai
n
in
g

B
IA

V
E
G
-T
R
vs
.

V
E
G
-C
:−

0.
2
kg

vs
.+

1.
3
kg

of
B
W
,−

0.
7
kg

(−
1.
2%

)v
s.

+0
.6

kg
(−
0.
2%

)
of

B
FM

,+
0.
4
kg

vs
.+

0.
2
kg

of
LB

M

O
M
N
-T
R
ga

in
ed

B
W

(0
.4

kg
),
lo
st

B
FM

(−
0.
5
kg

)a
n
d
ga

in
ed

LB
M

(0
.2
5
kg

),
w
h
il
e

O
M
N
-C

ga
in
ed

B
W

(2
.3

kg
),
ga

in
ed

B
FM

(1
.6

kg
)a

n
d
lo
st

LB
M

(−
0.
3
kg

)

T
h
e
ge
n
de

r
ra
ti
o
be

tw
ee
n

gr
ou

ps
w
as

n
ot

co
m
pa

ra
bl
e.

T
h
e
B
M
I
of

bo
th

co
n
tr
ol

gr
ou

ps
an

d
O
M
N
-T
R
w
as

in
th
e
pr
e-

ob
es
it
y
ca
te
go

ry
,w

it
h
th
e

B
M
I
of

V
E
G
-T
R
be

in
g

22
.7

kg
m

−
2
.T

h
e
pa

rt
ic
i-

pa
n
ts

pe
rf
or
m
ed

re
si
s-

ta
n
ce

tr
ai
n
in
g
us

in
g
th
ei
r

ow
n
B
W

on
ly
.T

h
er
e
w
er
e

di
ff
er
en

ce
s
in

ag
e
be

tw
ee
n

gr
ou

ps
.T

h
e
st
ud

y
do

es
n
ot

pr
ov
id
e
in
fo
rm

at
io
n
on

di
et
ar
y
in
ta
ke

or
th
e

ch
ar
ac
te
ri
st
ic
s
of

th
e
di
et
s.

Is
en

m
an

n
et

al
.,

(2
02

4)
1
1
4

G
er
m
an

y
Si
n
gl
e-

ar
m

9
1
+
4
w
/8

w
O
m
n
iv
or
ou

s
vs
.

ve
ga

n
di
et

A
ll
ph

as
es

in
cl
ud

ed
tw

o
w
ee
kl
y
se
ss
io
n
s

of
re
si
st
an

ce
an

d
en

du
ra
n
ce

tr
ai
n
in
g

B
IA

−
0.
65

kg
vs
.

+0
.8
3
kg

of
B
W
,

−
0.
2
kg

vs
.

−
0.
05

kg
of

SM
M
,−

0.
24

kg
vs
.+

0.
61

kg
of

B
FM

(N
S)

N
S
di
ff
er
en

ce
s
in

st
re
n
gt
h
te
st
s
(e
la
st
ic

po
w
er

an
d
m
ax
im

um
st
re
n
gt
h
)

Pa
rt
ic
ip
an

ts
w
er
e

re
cr
ea
ti
on

al
ly
fi
tn
es
s-

or
ie
n
te
d
fe
m
al
es
,

su
pe

rv
is
ed

by
a
sp

or
ts

di
et
it
ia
n
fo
r
th
e
en

ti
re

st
ud

y.
T
h
e
st
ud

y
in
cl
ud

ed
th
re
e
di
et
ar
y
ph

as
es
:

h
ab

it
ua

lo
m
n
iv
or
es
,

om
n
iv
or
es

su
pe

rv
is
ed

by
sp

or
ts

di
et
it
ia
n
s,
an

d
a

ve
ga

n
di
et
.

R
C
T
:
ra
n
do

m
iz
ed

co
n
tr
ol
le
d
tr
ia
l,
n
:n

um
be

r,
w
:w

ee
ks
,m

:
m
on

th
s,

B
IA
:
bi
oe

le
ct
ri
ca
l
im

pe
da

n
ce

an
al
ys
is
,
D
X
A
:
du

al
-e
n
er
gy

X
-r
ay

ab
so
rp
ti
om

et
ry
,
W
FV

:
w
h
ol
e-
fo
od

ve
ga

n
,B

M
I:
bo

dy
m
as
s

in
de

x,
M
R
:
ve
ga

n
m
ea
l
re
pl
ac
em

en
t,

FF
M
:
fa
t-
fr
ee

m
as
s,

LB
M
:
le
an

bo
dy

m
as
s,

B
FM

:
bo

dy
fa
t
m
as
s,

LD
L
ch

ol
es
te
ro
l:
lo
w
-d
en

si
ty

li
po

pr
ot
ei
n

ch
ol
es
te
ro
l,
H
D
L
ch

ol
es
te
ro
l:
h
ig
h
-d
en

si
ty

li
po

pr
ot
ei
n
ch

ol
es
te
ro
l,
IG

F-
1:

in
su

li
n
-li
ke

gr
ow

th
fa
ct
or
-1
,U

SA
:U

n
it
ed

St
at
es

of
A
m
er
ic
a,

R
A
:r
h
eu

m
at
oi
d
ar
th
ri
ti
s,

D
II
:d

ie
ta
ry

in
fl
am

m
at
io
n
in
de

x,
D
A
S2

8:
di
se
as
e
ac
ti
vi
ty

sc
or
e
28

fo
r
R
A
,

W
O
M
AC

:
W
es
te
rn

O
n
ta
ri
o
an

d
M
cM

as
te
r
U
n
iv
er
si
ti
es

O
st
eo

ar
th
ri
ti
s
In
de

x,
PR

O
M
IS
:
pa

ti
en

t-
re
po

rt
ed

m
ea
su

re
m
en

t
in
fo
rm

at
io
n
sy
st
em

,
h
s-
C
R
P:

h
ig
h
-s
en

si
ti
vi
ty

C
-r
ea
ct
iv
e
pr
ot
ei
n
,
H
bA

1c
:

gl
yc
at
ed

h
ae
m
og

lo
bi
n
,M

SO
A
:
m
et
ab

ol
ic

sy
n
dr
om

e-
as
so
ci
at
ed

os
te
oa

rt
h
ri
ti
s,

V
E
G
-T
R
:v

eg
an

di
et

gr
ou

p
w
it
h
re
si
st
an

ce
tr
ai
n
in
g,

V
E
G
-C
:v

eg
an

di
et

co
n
tr
ol

gr
ou

p,
O
M
N
-T
R
:
om

n
iv
or
ou

s
di
et

gr
ou

p
w
it
h
re
si
st
an

ce
tr
ai
n
in
g,

O
M
N
-C
:o

m
n
iv
or
ou

s
di
et

co
n
tr
ol

gr
ou

p,
IS
SN

:I
n
te
rn
at
io
n
al

So
ci
et
y
of

Sp
or
ts

N
ut
ri
ti
on

,S
M
M
:s
ke
le
ta
lm

us
cl
e
m
as
s,
N
S:

n
on

-s
ig
n
if
ic
an

t.

Food & Function Review

This journal is © The Royal Society of Chemistry 2025 Food Funct., 2025, 16, 5994–6027 | 6001

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

7 
Ju

ne
 2

02
5.

 D
ow

nl
oa

de
d 

on
 3

/2
1/

20
26

 2
:2

0:
24

 P
M

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n-

N
on

C
om

m
er

ci
al

 3
.0

 U
np

or
te

d 
L

ic
en

ce
.

View Article Online

http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/
https://doi.org/10.1039/d5fo01876e


vegan diets,46,107–109,114 the exact proportion of the WFV food
groups remains unclear. Within studies characterized by a
vegan diet, one was a low-carbohydrate vegan diet,107 six were
low-fat vegan diets,42,44,103–105,112 one was a vegan-type
Mediterranean diet,113 and another was a vegan diet sup-
plemented with soy protein.46 Notably, the soy protein-
enriched vegan diet study was the only one in which partici-
pants were identified as vegan or omnivorous prior to the
intervention. In this study, the researchers investigated the
differential effects of resistance training on body composition,
providing valuable insights into the interaction between diet
and exercise. Except for one study conducted in an inpatient
setting, where all meals were provided by the research,104 the
remaining studies were conducted in real-world conditions.

Most studies offered various types of participant support,
such as guidance on dietary adherence, educational lectures
on healthy lifestyle habits, cooking and shopping workshops
and newsletters. However, most studies lacked detailed data
on dietary intake. The duration of the studies showed con-
siderable variability. Specifically, three studies were conducted
over a period of six months or longer,41,44,107 with one study
extending for two years.41 The remaining studies varied in dur-
ation, comprising six studies that lasted 16
weeks,42,103,105,108,110,111 three studies completed in either
1246,106 or 13 weeks,114 one study lasting 10 weeks,112 one
study lasting 8 weeks,109 and two studies with a duration of
four weeks.104,113

3.2. Summary and details of the studies included in the review

3.2.1. Intervention-related effects by diet only. In a six-
month RCT conducted in Canada, researchers assessed the
effect of a low-carbohydrate vegan diet (10 participants com-
pleting the intervention) compared to a high-carbohydrate
lacto-ovo-vegetarian diet (13 participants completing the
control) in adults with obesity and hyperlipidaemia. The inter-
vention group showed a greater reduction in BW and BF%
compared to the control group, with changes of 6.8 kg vs. 5 kg
and 4.2% vs. 3.9%, respectively, as measured by BIA. While
changes in FFM were not reported, waist circumference
reduction decreased more in the intervention group (6.1 cm)
compared to the control group (5.4 cm). Furthermore, the
average daily energy intake for participants adhering to the fol-
lowing low-carbohydrate vegan diet experienced a significant
reduction in average daily energy intake, from 1840 kcal to
1388 kcal, representing a 33% decrease alongside an increase
in relative protein intake from 20% to 23%. The analysis of
dietary intake, body composition, and other outcomes encom-
passed all participants who initiated the study, comprising 20
individuals in the intervention group and 19 in the control
group, noting a significant dropout rate. We maintain the
possibility that the authors may have made an error in the
table concerning the number of participants included in the
final analysis. Notably, the nutritional profile of the low-carbo-
hydrate vegan diet indicated a substantial dietary cholesterol
content of 117 mg per 1000 kcal, a value that may reflect a
typographical error.107

A 16 week RCT conducted in the United States involved 37
participants who adhered to a low-fat WFV diet, while 35 par-
ticipants maintained a control diet without modifications,
referred to as a Western-type diet. All participants were classi-
fied as obesity class I, with a baseline BMI averaging 33 kg
m−2. Body composition changes were assessed using DXA.
Participants assigned to the intervention group demonstrated
a more significant change in body composition, achieving an
average BW reduction of 6.4 kg, which included a decrease in
LBM of 2.3 kg, accounting for 36% of the total BW loss.
Additionally, those following the low-fat WFV diet exhibited a
notable decline in average daily energy intake, reducing from
1851 kcal to 1450 kcal, representing a 28% decrease. There
was also a reduction in relative protein intake, decreasing from
17% to 12% of total energy intake. Physical activity levels did
not show a significant change; however, the study did not
specify the types or intensities of PA. Furthermore, the authors
did not report the use of a support system.103

In another 16 week RCT conducted in the USA from the
same research team, 117 participants followed a low-fat WFV
diet, while 106 participants maintained a control diet with no
changes, referred to as a Western-type diet. The participants
were initially classified as obesity class I, with a baseline BMI
of 33 kg m−2. Body composition changes were assessed using
DXA. Participants in the intervention group experienced
greater body composition change, with an average BW loss of
6.4 kg, accompanied by a reduction of 2.1 kg in LBM, repre-
senting 33% of the total BW loss. Furthermore, participants
adhering to the low-fat WFV diet experienced a significant
reduction in average daily energy intake, from 1834 kcal to
1344 kcal, representing a 36% decrease, along with a decrease
in relative protein intake from 16% to 13% of energy intake.116

Baseline PA levels averaged 2719 METs, but these decreased to
2114 METs (down by 29%) by week 16. However, the study did
not specify the types or intensities of PA undertaken.105

A cross-over RCT at the National Institutes of Health
Clinical Centre in the USA assessed the effects of a low-fat
WFV diet compared to an animal-based ketogenic diet in 20
adults classified as pre-obese with a baseline value of 29.9 kg
m−2. Each diet was consumed ad libitum over two weeks, and
body composition changes were assessed using DXA and MRS.
Participants consumed meals provided by the research team
and were instructed to maintain habitual PA levels throughout
the intervention. Both diets resulted in comparable BW loss
and reductions in VAT. However, notable differences emerged
in body composition changes: the low-fat WFV diet led to
greater BFM loss (0.67 kg vs. 0.18 kg) and better preservation
of FFM (0.16 kg vs. 1.61 kg) compared to the ketogenic diet.
Notably, during the low-fat WFV diet phase, there was a sub-
stantial decrease in daily energy and protein intake compared
to baseline. Notably, during the low-fat WFV diet phase, par-
ticipants experienced a significant decrease in their daily
energy and protein intake compared to the baseline measure-
ments. Specifically, those following the low-fat WFV diet con-
sumed 550 to 700 fewer calories each day than when they were
on the animal-based ketogenic diet. Additionally, daily protein
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intake was lower during the low-fat WFV diet in both absolute
terms (down by 135 kcal) and as a percentage of total energy
consumed (down by 1.5%). Despite this significant difference
in calorie intake, participants reported no variations in
hunger, meal enjoyment, or feelings of fullness between the
two diets.104

A single-arm, eight-week trial conducted by UK researchers
assessed the effects of a vegan diet on adults with a BMI classi-
fied as obesity class I with a baseline value of 32.6 kg m−2 and
dysglycemia. Body composition was assessed using DXA,
revealing a modest BW reduction of 2.6 kg, accompanied by a
significant loss of LBM of 1.2 kg, accounting for 46% of the
total BW loss. Participants were instructed to maintain their
pre-existing PA levels, which were not part of the intervention,
with moderate to vigorous activity reported to average
20–25 minutes daily. Daily energy and protein intake on a
vegan diet decreased from 1807 kcal to 1576 kcal (down by
15%) and from 17% to 13% of total energy. This decline in
protein intake was particularly pronounced in participants
classified as severely obese, where intake decreased from 0.8 g
per kg BW to 0.5 g per kg of BW.109 Notably, given that this is a
single-arm study, the comparison with the baseline diet refers
to what we described as a Western-type diet.

In a 16 week crossover RCT conducted in the United States,
researchers assessed the effects of low-fat WFV and
Mediterranean diets on 62 adults diagnosed with class I
obesity, characterized by a baseline BMI of 34.3 kg m−2. The
researchers encouraged participants on the WFV diet to enjoy
well-designed meals and ad libitum without strict portions or
energy control. Body composition changes, assessed using
DXA, revealed that the low-fat WFV diet led to more pro-
nounced improvements in body composition. Participants on
the WFV diet experienced a total BW loss of 6.0 kg, with 2.5 kg
(42%) of the loss attributed to LBM. PA was not a rec-
ommended intervention component, but the total PA was
recorded at 2952 METs, with no specific details on type, inten-
sity, frequency or duration provided. Participants following the
WFV diet significantly reduced their daily energy intake, from
1815 kcal at baseline to 1315 kcal, representing a 38%
decrease. Protein intake on the WFV diet decreased from 18%
to 12% of total energy intake. From the standpoint of contex-
tualizing health outcomes, a low-fat WFV diet demonstrated
significant improvements in BW, lipid profiles and insulin
sensitivity when assessed from baseline and in comparison to
a Mediterranean diet. While both dietary approaches resulted
in reductions in BP, the decrease was more pronounced in
individuals following the Mediterranean diet.42

In a two-year RCT conducted in the USA, researchers com-
pared the effects of a WFV diet with a therapeutic omnivorous
“soul food” diet in 159 individuals classified as obese class II,
with an average baseline BMI of 37 kg m−2.41,115 The study did
not mandate nor record participants’ PA levels. Using DXA, the
study found no significant difference in BW loss between the
two dietary groups. Over the one-year intervention period, par-
ticipants experienced modest BW loss, averaging 2.5 kg, with a
1.5 kg reduction in LBM, accounting for 60% of the total BW

loss.41 The vegan diet group’s daily energy intake decreased
from 1953 to 1518 kcal (down by 29%), while protein intake
dropped from 84 g (17% of energy) to 50 g (13% of energy).
After one year, 34% of the energy in the vegan diet came from
fat. Both groups initially presented low calcium intake, record-
ing 776 mg d−1 for participants prior to commencing the WFV
diet and 822 mg d−1 for those starting the omnivorous diet.
These values remained inadequate throughout the duration of
the study, with intakes recorded at 811 mg d−1 for the WFV
diet and 699 mg d−1 for the omnivorous diet. Fibre intake
showed a notable increase, rising from a baseline of 17 g d−1

to 27 g d−1 for participants adhering to the WFV diet and 19 g
d−1 for those on the omnivorous diet. Iron intake was
sufficient for both groups at baseline and on both diets, at
13 mg d−1 each.115

Spanish researchers conducted an 8 week crossover RCT
known as the OMNIVEG study, involving fourteen recreation-
ally active young males with a normal BMI who initially fol-
lowed a baseline Western-type diet (details not specified). The
protocol included an isocaloric regimen with equivalent
macronutrient distribution, consisting of a 3 week traditional
omnivorous Mediterranean diet, a 7 day washout period and a
subsequent 4 week vegan Mediterranean diet phase. Both
diets provided a daily energy intake of about 2600 kcal, with
over 30% of energy derived from fat, a characteristic feature of
the Mediterranean diet. The primary differences between the
two diets were the sources of protein (animal and plant vs.
plant only) and daily fibre intake, with the vegan-type
Mediterranean diet group consuming higher amounts of fibre
(41 g vs. 31 g). Participants maintained their usual PA levels,
but specifics regarding type, intensity, frequency and duration
were not provided. The study found no significant differences
in body composition between the two Mediterranean diets, as
assessed via BIA. However, the vegan-type Mediterranean diet
demonstrated significant improvements in cardiorespiratory
fitness, cardiometabolic health and immune status.113 The
study’s limitations include the short intervention periods, the
small sample size (n = 14) and the inclusion of only men with
a low BF% (approximately 15%) and a normal BMI (23 kg
m−2). However, there is no information on energy and protein
intake for the baseline period before the study. Instead, the
authors use the dietary intake and characteristics of the tra-
ditional Mediterranean diet as the baseline.

3.2.2. Intervention-related effect that combined diet and
PA. Slovenian researchers conducted a 10 week study that
demonstrated the efficacy of a low-fat WFV diet supplemented
with MR in reducing BW while preserving FFM, as measured
by BIA. The study included 241 participants in the vegan diet
group and 84 participants in a control group, both of whom
adhered to regular PA, including resistance training with a
minimum of two weekly sessions of 45 minutes of moderate-
intensity exercise. The baseline BMI was classified in the pre-
obesity category with a baseline value of 27.9 kg m−2. The
intervention group successfully maintained FFM; with a loss
of 5.6 kg in BW, only 5% was due to FFM. Among a subgroup
of participants classified as obese class I based on BMI, FFM
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loss was minimal, with only 0.9 kg (12% of total BW loss) lost
despite an average BW reduction of 7.3 kg. The estimated daily
energy intake from the prescribed diet is 1450 kcal, consisting
of 15% protein, which amounts to 54 g per day.112

Slovenian researchers also conducted a 36 week prospective
single-arm interventional study comprising two phases: an
initial 10 week intervention followed by an additional 26 week
maintenance phase. The intervention involving 36 individuals
with a baseline BMI categorized as pre-obesity included a low-
fat WFV diet supplemented with MR and regular PA, including
resistance training. Body composition was assessed using BIA.
Participants achieved significant FFM preservation, with only a
4% reduction, and no further FFM loss was observed during
the subsequent 26 weeks. Participants had a baseline BMI of
26.5 kg m−2, which decreased to 25.2 kg m−2 by the end of
phase one. Those who continued further reduced their BMI
from 24.7 kg m−2 to 23.4 kg m−2 by the end of phase two.
Similarly, baseline body fat percentage declined from 30.3% to
26.3% by the end of phase one, with those who continued
achieving an additional decrease from 26.5% to 24.6%. In
phase two, the dietary intervention provided an estimated
daily energy intake of 1700 kcal, with 20% of energy derived
from protein.44 Notably, given that this is a single-arm study,
the comparison with the baseline diet refers to what we
described as a Western-type diet.

A study carried out in Brazil evaluated 38 untrained young
adults with normal BMI, comprised of both vegan and omnivor-
ous participants prior to the intervention. The study involved a 12
week program that included resistance training, specifically focus-
ing on leg press exercises, conducted bi-weekly, alongside protein
supplementation—soy protein for the vegan group and whey
protein for the omnivorous group. Body composition changes
measured by DXA showed similar improvements in both groups,
including increased LBM, decreased BFM and enhanced strength.
Notably, the average daily energy intake of vegans remained con-
sistent throughout the study, ranging from 2251 to 2359 kcal.
However, their protein intake nearly doubled compared to base-
line, increasing from 65 g day−1 (0.9 g per kg BW or 11.5% of
energy intake) to 120 g day−1 (1.7 g per kg BW or 20% of energy
intake). Omnivorous individuals initially derived 16% of their
energy from protein intake, which likely contributed to a higher
initial BMI, LBM and BFM compared to vegans; however, the
observed differences were not statistically significant.46

A 12 week non-RCT conducted in the USA demonstrated
that adherence to a vegan diet, combined with aerobic and re-
sistance training, in 70 participants with obesity class I signifi-
cantly reduced BMI and BF%, as measured by DXA. The rec-
ommended dietary pattern primarily consisted of a WFV diet,
which excluded all animal products. However, it permitted up
to three servings of seafood each week. In contrast, a control
diet was not specified and was referred to as a Western-type
diet. The outcomes were comparable to those of a control
group of non-dieters, despite the control group being, on
average, 11.9 years younger and engaging in higher daily levels
of moderate-to-vigorous PA at baseline (61 min day−1 vs.
32 min day−1) and follow-up (55 min day−1 vs. 39 min day−1).

The control group only received general follow-up through
newsletters, with no additional dietary or PA interventions.106

In addition, the intervention group showed greater improve-
ments in their dietary inflammatory index scores after three
months (but not at 12 months). However, there were no signifi-
cant differences in the main inflammation and lipid outcomes
between the two groups. Dietary intake was evaluated using
three unannounced 24 hour dietary recalls, covering 43 para-
meters, including nutrient composition, phytochemicals and
specific spices, herbs and teas. Importantly, a comparison of
the usual dietary intake reports between the intervention
group and the baseline data was not performed.117

Researchers from the Netherlands conducted a 16 week
RCT known as the ‘plants for joints’ study to assess the effec-
tiveness of a WFV diet compared to a control diet with no
changes, referred to as a Western-type diet. The study involved
77 individuals with pre-obesity BMI who were at high risk for
rheumatoid arthritis or metabolic syndrome-associated osteo-
arthritis (MSOA). Body composition, assessed using DXA,
revealed that 83% of the total BW loss in the intervention
group was attributed to BFM, with a mean BW loss of 3.5 kg.
The PA levels increased from 154 minutes to 205 minutes per
week; however, resistance training remained limited to
24–31 minutes per week. Daily energy intake remained stable
with baseline values (∼ 1750 kcal), but protein consumption
decreased from 0.9 g per kg BW (66 g d−1 or 15% of energy
intake) to 0.8 g per kg BW (58 g d−1 or 13% of energy intake).
Furthermore, the WFV diet group began with lower BMI and
BFM compared to the omnivorous group (27.1 kg m−2 vs.
30.6 kg m−2 and 25.5 kg vs. 27.7 kg, respectively), which
resulted in less potential for improvement and greater chal-
lenges in physical activity due to co-morbidities; nevertheless,
they still demonstrated progress.110

The same research team later conducted a separate 16 week
RCT on 64 individuals classified as obese I in the BMI category
and with osteoarthritis or MSOA. This study also assesses the
effectiveness of a WFV diet compared to a control diet with no
changes, referred to as a Western-type diet. DXA analysis
showed that 61% of the total BW loss in the intervention
group was derived from BFM, corresponding to a mean BW
loss of 6.4 kg. Total PA averaged 202 minutes per week, con-
sistent with their previous findings, but resistance training
increased slightly to 39 minutes per week, which may still be
insufficient for more extensive LBM preservation. Energy
intake decreased modestly from 1755 kcal to 1638 kcal day−1,
while protein intake dropped from 0.8 g per kg BW (74 g day−1

or 17% of energy intake) to 0.7 g per kg BW (57 g day−1 or 14%
of energy intake).111 The study compared to the one men-
tioned above from the same research team110 indicates that
subjects with MSOA and additional comorbidities in obese
class 1 with a baseline BMI of 33 kg m−2 experienced a lower
percentage of BFM loss.

Chilean researchers conducted a 16 week non-RCT invol-
ving 70 participants in four groups: a vegan diet with resis-
tance training, an omnivorous diet with resistance training
and corresponding control groups for each diet. Body compo-
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sition changes were assessed using BIA. Participants following
a vegan diet alongside resistance training achieved better out-
comes, including reductions in BW and BF% as well as
increases in LBM, compared to those on an omnivorous diet
with resistance training. Researchers found no significant
differences in LBM among the various dietary groups. While a
vegan diet was associated with greater BW reduction and
improvements in body composition, combining this diet with
an active lifestyle and regular PA was found to be a more
effective strategy for reducing body fat mass than relying on
diet alone, regardless of the specific type of diet followed.
Importantly, the study did not include information about the
dietary intake or characteristics of these diets. The BMI of
both the vegan group and the omnivorous control groups,
which included those on a diet only and those in an omnivor-
ous intervention that combined diet with resistance training,
was classified as pre-obesity. In contrast, the vegan interven-
tion group, which incorporated diet with resistance training,
exhibited a BMI of 22.7 kg m−2.108

German researchers conducted a 12 week, single-arm,
three-phase study involving nine recreationally active young
adult females. The protocol included a 1 week familiarization
phase with a habitual omnivorous diet, followed by a 4 week
phase involving a registered dietitian’s omnivorous diet and
then an 8 week vegan diet phase. Participants maintained
their usual exercise regimen, averaging four weekly training
sessions, which included two resistance and two endurance
sessions. During the vegan phase, participants experienced a
significant SMM loss of 0.05 kg. Daily energy intake remained
stable at approximately 2000 kcal throughout both phases, but
protein intake decreased significantly during the vegan diet
phase. Protein intake dropped from an average of 94 g day−1

(1.4 g per kg BW or 17% of energy intake) at baseline to 85 g
day−1 (1.2 g per kg BW or 14% of energy intake) during the
omnivorous diet phase and further to 72 g day−1 at the end
(1.1 g per kg BW) in the vegan diet phase. Researchers attribu-
ted the decline in SMM to the reduction in protein intake. The
study, not designed as a cross-over trial, investigated the
sequential transition from an omnivorous diet to a dietitian-
supervised diet, and finally to a vegan diet. However, the study
cannot provide insights into the effects of switching from a
vegan diet back to an omnivorous diet.114 Notably, given that
this is a single-arm study, the comparison with the baseline
diet refers to what we described as a Western-type diet.

4. Discussion

The narrative review aimed to assess the impact of vegan diet
interventions on body composition, especially BFM and
muscle mass during BW loss. A total of 16 human intervention
studies were included in this assessment, spanning multiple
countries: the USA, Canada, Brazil, Chile and several European
nations—namely the UK, Netherlands, Slovenia, Spain and
Germany. Among the 16 studies reviewed, nine were RCTs, while
the remainder consisted of non-randomized designs, including

three single-arm trials. For body composition assessment, ten
studies utilized DXA, whereas the others employed BIA techno-
logy. Notably, nine studies implemented control diets that
reflected high-quality dietary patterns as outlined in scientific lit-
erature. These control diets included high-carbohydrate lacto-ovo-
vegetarian, traditional Mediterranean, vegan-type Mediterranean,
animal-based ketogenic, portion-controlled omnivorous, thera-
peutic omnivorous and omnivorous diets. All, except one, were
supervised by study dietitians. In contrast, the other control diets
were either unspecified or described as unchanged dietary pat-
terns, which we referred to as a Western-type diet. In the review,
eight studies included PA as part of their lifestyle interventions,
predominantly focusing on resistance training; only one study
incorporated both resistance and aerobic-type training. The
remaining seven studies did not include PA as a component of
the intervention, although participants may have maintained
their PA levels prior to the study period. The key findings can be
summarized as follows:

Key #1: The findings indicate that vegan diets may result in
more significant (1a) BW loss and (1b) body composition
change compared to other dietary methods. The extent of BW
loss and body composition change primarily depends on the
baseline BMI and body composition status.

Key #2: A vegan diet combined with PA, especially resistance
training, is effective in preserving FFM or LBM compared to
other diets. This preservation is affected by baseline BMI, par-
ticularly in individuals in the obese class category, as well as
energy and protein intake. While only one study directly com-
pared a vegan diet with PA, indirect findings from other
research conditionally support initial hypotheses.

Key #3: The dietary intake data in the studies analysed are
incomplete or missing. However, limited reports on specific
nutrients show that both vegan and non-vegan diets have
several nutritional inadequacies.

Key #4: In this review, 60% of the studies used a WFV diet
as the intervention, while the remaining studies labelled their
interventions as vegan diets. This suggests that our second
hypothesis—regarding researchers and dietitians primarily
promoting WFV diets—is at least partly confirmed. While we
can’t give a definite position regarding the quality of vegan
diets in other studies, we believe researchers and dietitians pri-
marily advocate for adherence to WFV diets.

Key #5: Most studies in our review included a support
system, which may have played a key role in the outcomes of
both intervention and control diets, particularly regarding
adherence to dietary plans.

Key #6: The analysed studies have limitations that require
discussion; the validity of conclusions depends on context.
Additionally, supporting data from other publications by the
same authors on the same dietary pattern can help mitigate
individual study limitations.

4.1. Key findings #1

4.1.1 Vegan diet and BW change (#1a). This narrative
review focused on the effect of a vegan diet and its associated
lifestyle, especially PA, on body composition, specifically on
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BFM loss, which is also accompanied by BW change. All
studies examined included BW loss as an important outcome,
except for three studies that primarily assessed body compo-
sition changes in physically active individuals.46,113,114 Obesity
is a critical global health issue associated with over 50 diseases
and a substantial global burden on healthcare systems.6,86

Achieving sustainable BW management cannot depend
exclusively on personal willpower or generalized generic
dietary guidance, such as “consume less and increase PA”,
“practice moderation”, “reduce carbohydrate intake”, or
“follow common sense”.118–122 Such BW loss strategies often
fail in environments saturated with highly palatable and
energy-dense foods. The terms “small quantities”, “healthful”
and “unhealthful” are often used to describe generic advice
for improving BW management within habitual omnivorous or
plant-based diets; however, these terms are imprecise and
inconsistently defined, which can lead to potential
misinterpretation119,123–125 and, consequently, BW loss failure.

Evidence suggests that vegan diets are effective in promot-
ing BW loss across various populations.65,126–129 A systematic
review conducted by Spanish researchers evaluated 13 RCTs
examining the BW loss effects of WFV diets. Their review
suggested that an ad libitum WFV diet is more effective for BW
loss than other dietary interventions, including portion-con-
trolled omnivorous diets. However, sustaining portion-con-
trolled omnivorous diets is often challenging due to the preva-
lence of unhealthy food options and diverse eating habits.63

One RCT included in the review studied postmenopausal
women in the pre-obesity BMI category for 14 weeks, with
follow-up BW loss data collected one and two years after the
intervention. This trial compared a low-fat WFV diet to a low-
fat omnivorous diet based on the National Cholesterol
Education Program (NCEP). The results showed that women
following the WFV diet experienced greater BW at both the
one-year and two-year follow-ups compared to those on the
NCEP diet.130,131 Furthermore, this narrative review high-
lighted a 16 week RCT involving 117 overweight adults on a
low-fat WFV diet compared to 106 participants following a
control Western-type diet without any changes.105 The findings
showed that participants who replaced animal products with
vegan foods, including ultra-processed options like soy milk
and vegan meats, experienced significant BW loss. This evi-
dence supports the idea that even processed plant-based foods
can contribute positively to BW management. Additionally,
participants who adopted a low-fat WFV diet also improved
their metabolism and cardiometabolic risk factors, while the
control group saw no significant changes. Therefore, key pre-
dictors of BW loss, according to the report, included reducing
processed, unprocessed, and ultra-processed animal foods,
which resulted in lower calorie and fat intake, higher fibre
intake and an increase in calorie burn from post-meal
metabolism.105,132

The researchers performed a secondary analysis of an RCT
involving 68 adults that addressed the long-awaited question
of the validity of the ABO blood-type diet regarding BMI, body
composition, blood lipid concentrations and glycaemic

control. This topic often ties into personalized nutrition, par-
ticularly concerning dietary patterns. Half of the participants
followed a low-fat WFV diet, while the other half continued
their usual Western-type diet. In this context, the intervention
diet resembled the dietary recommendations for blood type A,
whereas the comparison diet was similar to those suggested
for blood type O. The study found that participants across
various blood types133 and races (i.e., Black and White)134 who
followed the low-fat WFV dietary intervention showed similar
results in body composition metrics such as BMI, BFM, LBM,
and VAT.133,134 In summary, two systematic reviews, one of
which included a meta-analysis, indicate that a diet based on
ABO blood types does not have a significant impact on BW,
BFM or cardiovascular health,135,136 contrary to what is some-
times suggested.

A crossover RCT studied the impact of reducing extra virgin
olive oil EVOO in participants with obesity following otherwise
a WFV diet. Those who cut EVOO from 4 tablespoons to less
than one teaspoon daily for 4 weeks lost more BW and had
lower total and LDL cholesterol. The low-EVOO group had a
significantly lower energy intake (1338 vs. 1822 kcal) and con-
sumed less total fat (32% vs. 49%) and saturated fat (7 g per
1000 kcal vs. 9 g per 1000 kcal), but more protein (14% vs.
10%), carbohydrates (57% vs. 43%) and fibre (21 g per
1000 kcal vs. 17 g per 1000 kcal). In addition, PA levels
remained similar. These results suggest that reducing EVOO
intake, along with energy restriction and higher protein
intake, supports greater BW loss and improves LDL cholesterol
levels.137 Although EVOO is an energy-dense processed food,
its low nutrient density may limit the health benefits of WFV
diets.

In our review, in comparison to other diets, a vegan diet is
more effective for BW loss, though the extent of BW loss varies
based on the individual’s baseline BMI, the duration of the
intervention and the level of support received.

4.1.2 Vegan diet and body composition change (#1b). The
key finding of our review suggests that a vegan diet effectively
improves body composition, though muscle mass preservation
varies. Methodological differences complicate comparisons,
but evidence shows that FFM and LBM preservation are influ-
enced by baseline body composition status, energy and protein
intake and resistance training. Obese individuals have a
greater potential for BW loss and changes in body compo-
sition. However, they may face higher risks of FFM or LBM
loss, especially if they undergo energy or protein restrictions,
along with challenges in adhering to resistance exercise. In
this regard, MR or vegan protein supplements favourably
reduce FFM or LBM loss;44,46,112 however, muscle mass losses
from vegan diets were generally less severe than those from
other dietary patterns. While improvements in body compo-
sition from vegan diets were observed, the clinical significance
of FFM or LBM loss associated with sustained BW loss and
maintenance of body composition remains uncertain.

To enhance understanding of FFM dynamics during BW
loss interventions across different BMI categories, a Slovenian
research group conducted a retrospective analysis of 217 par-
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ticipants following a low-fat WFV lifestyle. Those with a
normal BMI gained 0.9 kg of FFM while losing 2.4 kg of BFM,
resulting in a BW loss of 1.2 kg. Participants with pre-obesity
lost 3.9 kg of BW, including a reduction of 0.3 kg of FFM (8%)
and a 3.6 kg decrease in BFM. Individuals with obesity experi-
enced a BW loss of 7.5 kg, with a 1.5 kg loss of FFM (20%) and
a 5.6 kg decrease in BFM. Notably, those losing at least 5 kg of
BW had an average reduction of 8.8 kg, with 25% attributed to
FFM.96 In our review, we examined one study by Hall et al.,104

in a metabolic ward that provides insights into BW loss
mechanisms associated with two diets: a low-fat WFV diet and
an animal-based ketogenic diet. The WFV diet greatly favours
body composition outcomes. This is relevant since an earlier
study by the same lead author compared an animal-based
ketogenic diet to a high-carbohydrate omnivorous diet in men
with pre-obesity, also in a metabolic ward. That study indi-
cated no significant difference in BFM reduction, suggesting
that BW loss on the ketogenic diet was mainly due to water,
glycogen and possibly FFM rather than BFM loss.138

The mechanism of striving to preserve muscle mass during
BW loss is closely related to the resting metabolic rates of
SMM and adipose tissue. Although these rates are lower than
those of vital organs, SMM plays a much more significant role
in overall resting energy expenditure compared to adipose
tissue.139,140 Preserving muscle mass during BW loss is
crucial, as it supports a higher metabolic rate, increases
energy expenditure during PA and aids in effective body com-
position management. Maintaining muscle mass reduces the
risk of BW regain (the “yo-yo” effect), supports functional
health and improves body image.14,141–143 To enhance under-
standing of BW loss strategies and muscle mass preservation,
it’s important to conduct studies on individuals within similar
BMI categories and assess other health outcomes for a com-
prehensive view of the impact of a particular diet on body com-
position changes.

The measurement of muscle mass is influenced by changes
in BFM, depending on the assessment method used.
Techniques like BIA and DXA are affected by BFM changes due
to their reliance on tissue conductivity and segmentation
assumptions.144,145 BFM loss can alter hydration and soft
tissue distribution, leading to inaccuracies in LBM estimates.
Although imaging methods such as MRI and CT provide more
precise assessments, they can still be impacted by changes in
intramuscular and intermuscular fat.146 This relationship is
exemplified by a randomized controlled trial by Kahleova
et al..105 The study analyzed in this narrative review found that
BW loss from a low-fat WFV diet resulted in significant
reductions in intramyocellular and hepatocellular lipid levels.
This occurred despite no explicit energy restriction, which led
to a 36% energy reduction compared to the baseline diet,
resulting in 34% and 10% reductions in hepatocellular and
intramyocellular lipid levels, respectively. These reductions
correlated with changes in BFM and improved HOMA-IR but
were accompanied by a significant loss of LBM (down by 33%
of BW loss).105 This indicates that lipid content shifts within
the muscle can occur alongside BFM loss and can influence

LBM measurements, particularly with sensitive techniques.
Thus, considering body composition assessment methods and
lipid redistribution is crucial in interpreting FFM or LBM
changes during BW loss interventions as it affects body com-
position assessments and metabolic outcomes.

Overall, the review results suggest that vegan diets may lead
to more significant changes in body composition compared to
other dietary methods. It is important to note that a Western-
type diet was designated as the control in six studies, repre-
senting 40% of our analysis. This was especially pertinent in
scenarios where no dietary modifications were specified (20%)
or in single-arm studies (20%). We reasonably speculate that
any studied alteration in this unhealthy diet contributes to
improved BW and body composition management. Regardless,
the extent of FFM or LBM loss primarily depends on initial
BMI, health status, energy and protein restriction and partici-
pation in PA, especially resistance training.

4.2 Key finding #2: vegan diet combined with PA

In this review, eight studies combined a vegan diet with PA,
while the remaining seven focused on diet intervention only.
However, PA may have been included in these studies, not as a
change but maintained from before the study period.

A vegan diet is associated with a holistic health-promoting
lifestyle, including regular PA, restorative sleep, effective stress
management, emotional well-being and avoidance of sub-
stances like smoking and alcohol and environmental
pollutants.97,147,148 These components, based on a whole-food,
plant-dominant diet, are central to lifestyle medicine, which
promotes evidence-based changes to prevent and manage
common NCDs.149,150 Such lifestyle choices, along with
natural movement, purpose, community engagement and sup-
portive relationships, are associated with increased longevity,
as shown in studies of centenarians in “Blue zone”
regions.150,151 Epidemiological research should use these
factors to ensure accurate health outcome interpretations.
Additionally, regarding the effect of a vegan diet on sports per-
formance, a vegan diet in physically active individuals does not
adversely impact athletic performance, strength, power or body
composition despite a reduction in BMI.152–154

In our review, we found that a vegan diet combined with
PA, particularly resistance training, helps participants preserve
their FFM or LBM more effectively. The preservation of muscle
mass is likely affected, in addition to energy and protein
intake, by the type, intensity, duration and frequency of resis-
tance PA, which were not consistently detailed in the analysed
studies. Additionally, the individual’s baseline BMI and any PA
limitations faced by individuals with obesity and comorbid-
ities may play a significant role.

4.3. Key finding #3: vegan diet and dietary intake

The limited reports on dietary intake in the analysed review
prevent us from drawing definitive conclusions about the
nutritional adequacy of both the intervention and control
diets. While it is widely acknowledged that vegan diets can
pose a risk for nutrient deficiencies, it’s important to note that
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non-vegan diets also commonly result in inadequate nutrient
intake.82,83,155–161

A 22 week RCT with 99 patients with type 2 diabetes com-
pared the nutrient intake of a low-fat vegan diet to the 2003
American Diabetes Association omnivorous diet. Nutrient
intake was assessed through 3 day weighted food records. At
baseline, both groups had inadequate fibre, calcium, vitamin
C, vitamin D and potassium, along with excessive sodium and
saturated fat intake. Post-intervention, deficiencies in vitamin
D, calcium, potassium and potentially zinc remained in both
diets, with continued excess sodium. The vegan diet showed a
vitamin B12 deficiency, while the omnivorous diet was still low
in fibre and vitamin C.162

Obviously, specific nutritional inadequacies are more com-
monly associated with vegan diets.163 These include vitamin
B12, EPA and DHA, calcium, iron (particularly in females),
zinc and iodine.82,163–165 Cross-sectional studies identified
these deficiencies, often linked to suboptimal adherence to
dietary guidelines, inadequate meal planning, limited access
to fortified foods (particularly outside the USA) and the exclu-
sion of dietary supplements in the diet and/or in the assess-
ment method.43,47,166 A cross-sectional study by Jakše et al.,
involved 151 participants in a long-term WFV lifestyle
program. This program included a WFV vegan diet that fea-
tured MR and dietary supplements. The researchers used 3 day
weighed food records to demonstrate that this supplemented
WFV diet was nutritionally adequate. However, the findings
emphasized that full nutritional adequacy without supplemen-
tation was unlikely, particularly for vitamins B12 and D.47,166

Similarly, an RCT conducted as part of the Prostate Cancer
Lifestyle Trial found that a low-fat vegan diet generally met
nutritional adequacy for most essential nutrients but reported
deficiencies in calcium, vitamin B5 and vitamin D. However,
adequacy in this study was largely attributed to the inclusion
of fortified soy protein supplements (providing also vitamins,
minerals and trace elements), fish oil (providing EPA and
DHA) and iron-free multivitamins.43,60,167 A study by Karlsen
et al., examined theoretical 30 day WFV diet meal plans formu-
lated based on USA dietary guidelines without supplements.
The findings revealed that these meal plans failed to provide
sufficient amounts of vitamins B12 and D.79 Calcium adequacy
for females varied depending on the reference values
used.79,168 Although iodine intake was not considered in this
study, adequate iodine intake can be achieved through sources
such as seaweed (nori, wakame, kelp), iodized salt, and, to a
lesser extent, potatoes with peels, berries and legumes.

This narrative review does not confirm a direct link
between favourable body composition changes and the nutri-
tional adequacy of vegan diets due to limited dietary intake
data. However, the review included studies that indicated both
the intervention and control diets demonstrated nutritional
adequacy. In addition, we highlight the established principle
of nutritional sufficiency as found in other research. To
achieve nutritional adequacy in vegan diets, it is essential to
consume a diverse array of whole-food plant-based groups in a
planned manner. Supplementing with vitamins B12 and D is

essential, with vitamin D being particularly important during
the autumn and winter months due to reduced UV exposure.
While it’s theoretically possible to obtain enough vitamin B12
from a varied diet that includes non-animal sources,169 regular
supplementation is still recommended to prevent deficiency
and insufficiency.77 It is important to note that the adequacy
of vitamin D intake within a healthy dietary pattern is not
solely determined by an individual’s dietary choices. Meeting
specific physiological needs may also necessitate sufficient
EPA and DHA levels, especially due to the limited endogenous
conversion of alpha-linolenic acid (ALA) to EPA and
DHA.81,170–173 To successfully adopt a nutritionally adequate
vegan diet that addresses challenges related to calcium, iron,
iodine, and selenium intake and absorption,77,171,174,175

especially at the beginning, an extensive support system is
essential.171 This system should encompass education and
skills in meal planning, grocery shopping, and food prepa-
ration to effectively navigate lifestyle challenges.47,171

4.4. Key finding #4: vegan, low-fat vegan, WFV and
predominantly WFV diets

In this review, nine studies implemented a WFV diet as the
dietary intervention, while the remaining six studies desig-
nated the intervention as vegan. Although we cannot make a
definitive judgment on the quality of the vegan diets in the
other studies, we believe that researchers and registered/sports
dietitians primarily support adherence to WFV diets.

A vegan diet can be further categorized by fat content. A
“low-fat” vegan diet generally comprises 10–20% of energy
from fat,42,47 with 10% sometimes labelled as “very-low-
fat”.60,176 The WFV diet is predominantly characterized by a
high fibre content, recommending a daily intake of 35 to
90 grams, with carbohydrates comprising 60 to 75% of total
energy.42,47,167 In contrast, a low-carbohydrate vegan diet ana-
lyzed in one RCT as a part of this review consists of 26% of
energy from carbohydrates and is considered high-fat at 43%
of energy.107 Additionally, a carefully structured vegan keto-
genic diet exists, albeit with a lower fibre content. However,
the current scientific literature on the vegan ketogenic diet is
still practically non-existent. While the traditional ketogenic
diet is high in animal products, a vegan version can potentially
be created using plant-based fats like avocados, nuts, seeds,
and vegetable oils.177

A WFV diet focuses on whole-food, plant-based sources or
minimally processed options. In contrast, a vegan diet
excludes all animal-derived foods but may include UPFs,
which are often high in sugars, fats, salt and refined flour.
Therefore, a vegan diet doesn’t necessarily prioritize whole
foods or healthy preparation methods. Researchers may label a
diet as vegan while considering it WFV, but inconsistent defi-
nitions complicate the understanding of the dietary frame-
work. Typically, a vegan diet includes fruits, vegetables, grains,
legumes, nuts and seeds.172,173 It also includes certain non-
plant foods such as fungi, mushrooms, algae and bacteria
(e.g., in fermented foods), which are not biologically strict
plants178 that are often included due to their nutritional
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advantages. These sources can provide essential nutrients that
are scarce in purely plant-based diets. Enhancing nutritional
quality involves prioritizing whole-foods and minimizing
UPFs. When UPFs are selected, those with lower total and satu-
rated fats, sugars and sodium are chosen, while options that
are higher in fibre and protein are preferred. However, not all
UPFs are harmful; some vegan burgers, tofu and meat alterna-
tives, unsweetened vegan yoghurts and whole-grain bread can
be beneficial if chosen wisely.179–188

Notably, the term “predominantly WFV diet” lacks consen-
sus on the specific proportion of UPFs or energy from whole-
food, plant-based sources. We define it as primarily whole-
food, plant-based, excluding animal products but potentially
including some UPFs that still provide dietary fibre from
whole-food, plant-based sources in amounts to meet rec-
ommended levels. Saturated fats and free sugars are kept
within established limits. Studies suggest that a predomi-
nantly WFV diet should derive at least 80%, ideally 90%, of
total energy from whole food sources,47,166,171 a numbered
concept to enhance public understanding.

The studies included in this review demonstrate that vegan
diets can vary widely in macronutrient composition, being low
in fat,42,44,104,105,112 low in carbohydrates107 or even aligned
with Mediterranean dietary patterns.113 It is important to
encourage individuals to adopt a nutritionally adequate vegan
diet that closely resembles the WFV diet and is sustainable for
them in the long term.

4.5. Key finding #5: the importance of a support system

In eleven studies, participants had an extensive support
system. In one study, they stayed at a research centre with all
meals provided, and in two studies, they underwent training
processes with trainers, which could further aid in dietary and
PA adherence.

Long-term compliance, adherence to dietary plans, and
maintenance of BW loss are critical challenges in BW loss
interventions.189,190 A meta-analysis found that 57% of individ-
uals starting to participate in commercial BW loss programs
achieved less than a 5% reduction of their initial BW,191 with
failure rates reported in some studies as high as 99.8% among
individuals with obesity.189,192 Common lapses in adherence
often occur at eating out of home, at home during evenings
and on weekends that frequently involve the consumption of
unhealthy foods.193,194 The quality of the support system is a
key factor influencing adherence to interventions and improv-
ing outcomes.131

Adherence and acceptability are crucial for a diet’s long-
term success. Research, including RCTs and qualitative
reviews, shows that adherence to vegan diets can be equal to
or greater than non-vegan diets.115,195–197 A systematic review
of 121 RCTs found that BW loss often diminished at
12 months across various diets, except for the Mediterranean
diet. In a 14 week RCT with follow-ups at 1 and 2 years, both a
low-fat WFV diet and a moderate-fat omnivorous diet had high
acceptability among well-educated postmenopausal women,
with no significant differences.131,198 These findings highlight

the need to tailor dietary interventions to individual prefer-
ences, ensuring support systems enhance adherence and long-
term success.

Adopting a vegan diet or any structured eating pattern can
be challenging due to individual differences in dietary
responses. Our review highlighted the existence of extensive
support systems, including educational resources, cooking
classes and community support, in helping participants
improve their understanding and motivation to adopt and
maintain new dietary habits.44,60,64,97,130,131,199,200 However,
the effect size of support systems on outcomes related to body
composition remains unclear.

4.6. Other contextual aspects of the topic

4.6.1. PA and body composition and body image.
Maintaining a healthy body composition, defined as a
balanced BFM-to-LBM/FFM ratio, is essential for overall
health. An umbrella review of 44 systematic reviews confirmed
that resistance training increases SMM, strength and physical
function compared to inactivity. Research highlights the role
of PA and dietary changes in BW reduction.201 A review of 12
systematic review studies found that PA positively affects BW
loss and body composition by reducing BFM and VAT. Aerobic
exercise is effective for lowering BW and BFM, while resistance
training helps preserve LBM during BW loss.88

This distinction aligns with biological and social perspec-
tives, as humans benefit from both aerobic and resistance
training, reflecting WHO’s PA recommendations for optimiz-
ing body composition.202 Body dissatisfaction, especially
among those with obesity and women, highlights the psycho-
logical aspect of body composition management.203 Improved
body composition is associated with better body image satis-
faction, which is essential for maintaining motivation in long-
term BW and body composition management
strategies.141–143,204

By emphasising the physiological and psychological advan-
tages of PA, a synergistic approach that combines aerobic and
resistance training not only enhances BW management and
body composition but also promotes overall well-being and
fosters adherence to healthy lifestyle practices.

4.6.2. Diet or PA for BW loss. Our review identified one
non-RCT study comparing a vegan diet group alone to one that
combined the vegan diet with PA, showing superior body com-
position changes with the latter.108 Other studies indicated
that including PA, especially resistance training, preserved
FFM and LBM more effectively than diet alone. However,
additional research is necessary to validate these findings
across various intervention and control diets.

The effectiveness of diet and PA for BW loss and body com-
position management has garnered significant interest.
Studies show that dietary interventions are usually more
effective than PA alone for BW loss and improving body com-
position. However, the most effective results come from com-
bining resistance and endurance training,205,206 especially
with a moderate hypocaloric diet,14,30,33,89–93,207 as seen in
most vegan diet interventions. A systematic review of 78 RCTs

Food & Function Review

This journal is © The Royal Society of Chemistry 2025 Food Funct., 2025, 16, 5994–6027 | 6009

O
pe

n 
A

cc
es

s 
A

rt
ic

le
. P

ub
lis

he
d 

on
 2

7 
Ju

ne
 2

02
5.

 D
ow

nl
oa

de
d 

on
 3

/2
1/

20
26

 2
:2

0:
24

 P
M

. 
 T

hi
s 

ar
tic

le
 is

 li
ce

ns
ed

 u
nd

er
 a

 C
re

at
iv

e 
C

om
m

on
s 

A
ttr

ib
ut

io
n-

N
on

C
om

m
er

ci
al

 3
.0

 U
np

or
te

d 
L

ic
en

ce
.

View Article Online

http://creativecommons.org/licenses/by-nc/3.0/
http://creativecommons.org/licenses/by-nc/3.0/
https://doi.org/10.1039/d5fo01876e


indicates that combining energy restriction with exercise leads
to the most effective results for BW loss, reducing BFM and
maintaining LBM, making it the optimal method for enhan-
cing body composition.208

Further, evidence suggests a synergistic relationship
between PA and dietary habits, where healthier eating often
leads to increased PA and active individuals tend to adopt
better dietary practices.209,210 Moreover, integrating diet and
PA is essential for long-term success in BW management. This
synergy fosters a sustainable, healthier lifestyle by promoting
lasting health improvements. Additionally, motivation can
wane over time, so setting progressive, achievable goals is key
to maintaining commitment and driving continued
success.14,92,93

Regular PA also significantly influences appetite control.
Research shows that higher habitual PA enhances sensitivity
in the appetite control system, improving responses to energy
density and food content variations.211–213 Encouraging both
habitual and structured exercise is crucial, especially during
holidays, to counteract indulgent eating. This tendency may
lead to a gap between BW loss and gain, highlighting the
importance of consistent PA.214

Dietary interventions are more effective for BW loss and
body composition change than exercise alone. However, com-
bining a structured exercise program with healthy eating offers
the best sustainable benefits for BW and body composition
management.

4.6.3. Physical (in)activity and public health. In our ana-
lysis of the studies, we observed that the majority of partici-
pants reported low levels of PA, indicating physical inactivity,
with the notable exception of three studies that involved par-
ticipants who were already physically active.46,113,114

Physical inactivity is a major public health issue, with
nearly 1.8 billion adults at risk of developing NCDs due to
insufficient PA. Addressing this could reduce major NCD
prevalence by 6% to 10%, improving life expectancy.215 The
“Exercise is Medicine” initiative by the American College of
Sports Medicine aims to raise awareness of the importance of
PA in health management.216 The American Heart Association
emphasizes resistance training, alone or with aerobic exercise,
to reduce CVD risk factors.217 Systematic reviews and meta-
analyses indicate that resistance training reduces the risk and
mortality associated with common NCDs.218

A dose–response meta-analysis shows an inverse non-linear
relationship between non-occupational PA and risks of CVD,
cancer and all-cause mortality. Small increases in PA can sig-
nificantly protect inactive individuals from NCDs, highlighting
the impact of minor behavioural changes. Exercise, particu-
larly high-intensity resistance training, is also an effective
treatment for depression.219 A recent prospective twin study
suggests that meeting WHO recommendations for PA is
sufficient for lifespan benefits, and more intense training may
not provide additional advantages.220 Promoting PA is crucial
due to its broad implications for public health, with the econ-
omic cost of physical inactivity estimated at $50 billion
annually.221,222 Initiatives focusing on education, community

engagement and access to PA resources are vital for improving
health outcomes globally.

Consistent, organized and habitual physical activity is a
powerful strategy for preventing and treating NCDs, including
obesity, and for achieving and maintaining a healthy body
composition.

4.6.4. BW loss, BW regains and lasting benefits. We
reviewed four studies lasting six months or longer, including
one that spanned two years,41 one for a year,106 one for nine
months44 and another for six months.107 We aim for long-term
outcomes that involve consistent BW loss and the mainten-
ance of body composition, which can be assessed using BMI
and BF% according to WHO classifications.19,223 Therefore,
the primary challenge in treating obesity and obesity-related
type 2 diabetes is maintaining long-term BW loss.18,224,225

Research consistently shows that individuals who lose 5%
of their BW typically regain it within two years, and approxi-
mately 80% of those losing 10% or more regain it within one
year.189 Sustaining the dietary and PA behaviours necessary for
BW loss is a crucial and demanding task,189,190,226 raising
questions about the value of BW loss given the high likelihood
of BW regain.

The amount of BW loss needed for health benefits varies
with specific comorbidities.227 A review of 24 trials showed
that behavioural BW management improved cardiometabolic
risk factors for at least five years, but benefits decreased with
BW regain. Trends for CVD and diabetes are similar, though
data is limited.228 A recent review of 155 trials confirmed that
BW loss offers long-term health benefits, even with some BW
regain.229 The Diabetes Remission Clinical Trial (DiRECT)
found lasting remission benefits for individuals with pre-
obesity and type 2 diabetes after five years, with lower BW
regain linked to greater benefits. After one year, 46% of partici-
pants achieved remission; this decreased to 36% after two
years and 23% after five years, with those in the low-intensity
support group showing higher remission rates.225

These findings highlight that while BW regain is common,
the health benefits of initial BW loss often persist. The extent
to which BW regains impacts long-term outcomes, emphasiz-
ing the need for strategies that encourage sustained behaviour
change for effective BW and body composition management.

4.6.5. Motives and barriers to adopting a vegan diet. Our
review did not address the reasons behind a vegan diet.
However, understanding these motives is important because
they are associated with long-term lifestyle changes that can
facilitate overcoming the challenges of transitioning to a vegan
diet. Slovenian researchers, from which we included two inter-
vention studies in our review, conducted a cross-sectional
survey on the same dietary sample (supplemented WFV life-
style), assessing motives in 151 long-term vegan participants.
They found that health benefits, BW management and eating
to satiety were the primary reasons for adopting a vegan diet.97

Vegan diets positively impact various health aspects, includ-
ing decreased NCD rates and improved overall well-
being.58,59,61–73,230 However, the scientific literature reveals
ambiguities and inconsistencies regarding their effects. For
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instance, diverging positions exist on the impact of vegan diets
on bone mineral density,171,231–233 dementia types and
Alzheimer’s disease,71,234,235 environmental
sustainability,50,55–57,236 athletic performance,152–154,237–240

nutritional adequacy and supplementation needs,81–83,241

protein quality171,242–245 and perceived dietary costs.246–252 An
integrative review in this field recommends a low-fat WFV diet
minimizing UPFs as the most health-promoting dietary
pattern throughout life. Such a diet can mitigate nutrition-
related NCDs, reduce healthcare costs and promote environ-
mental sustainability and animal welfare.49 Supporting this
view, complementary meta-analyses suggest that an optimal
diet for human health consists of a low-fat, high-fibre regimen
comprising at least 90% plant-based foods.50

Despite these advantages, barriers hinder the adoption of
vegan diets, stemming from perceptions and practical difficul-
ties. Key obstacles include limited knowledge of vegan options,
entrenched dietary habits and concerns about nutrient
adequacy.171,253,254 A recent review in high-income countries
highlighted a lack of awareness of appealing vegan foods as a
major issue.255 Motivations for adopting a vegan diet vary,
driven by health, ethical concerns about animal welfare and
environmental factors, but are influenced by cultural and
economic contexts, complicating generalizations.97

Addressing these barriers requires targeted education,
improved access to diverse vegan foods and clear guidance on
achieving nutritional adequacy. Utilizing individual motiv-
ations for adopting vegan diets can enhance their acceptance
and practice, countering prejudice based on personal beliefs
rather than evidence.256

4.6.6. Vegan diet and health professionals. Health pro-
fessionals are pivotal in promoting vegan diets and their
associated health benefits.257,258 However, a notable deficiency
in nutrition education remains a significant barrier across
regions,259–261 including Europe262–265 and medical schools in
the USA.266–268 Numerous studies highlight that health pro-
fessionals often lack adequate knowledge about plant-based
diets, particularly vegan diets,269,270 limiting their ability to
provide evidence-based nutritional guidance.260,269,271–275

Without proper training in clinical nutrition, knowledge and
skills, physicians around the globe are generally unprepared to
initiate informed lifestyle discussions about nutrition with
their patients.259,276

Nutrition is fundamental to health, influencing both
quality of life and overall longevity.277 The primary goal of
medicine is to enhance well-being, making the integration of
diet a key health determinant. However, four barriers impede
this integration for physicians: (i) lack of nutrition education
in medical training; (ii) Underappreciation of nutrition science
in primary care; (iii) limited financial incentives for nutritional
counselling; and (iv) resistance to change due to outdated
beliefs about nutrition’s role in NCDs management, despite
evidence like the WHO’s classification of processed meats as a
carcinogen.258 In addition, the phrase “more hippocrates, less
hypocrisy” emphasizes that health professionals should model
healthy behaviours. Health professionals should promote and

implement healthier options in hospitals and schools. Despite
discussions, these initiatives are often poorly implemented in
practice.278 Physicians who are overweight or obese, physically
unfit, inadequately informed about plant-based diet, or uncon-
sciously biased by personal beliefs or financial conflicts of
interest are less likely to counsel patients on BW loss or deliver
optimal care, partly due to lower self-efficacy. Consequently,
patients may perceive such providers as less credible, leading
to diminished trust, reduced adherence to medical advice, and
potentially poorer health outcomes.279–281 A survey of regis-
tered dietitians in the UK and Ireland showed positive views
on WFV diets but revealed notable knowledge gaps. For
instance, 75% believed plant proteins were incomplete.
Concerns included risks of malnutrition, micronutrient
deficiencies and eating disorders during the transition to WFV
diets. Barriers for dietitians included lack of education, unsup-
portive environments and challenges of excluding certain food
groups. Patients faced difficulties with cooking skills and the
perceived cost of plant-based foods.269 Virtual culinary medi-
cine interventions offer a promising solution to overcome bar-
riers like a lack of plant-based cooking skills, enhancing
dietary behaviours, food literacy, and perceived control over
health outcomes.282

Despite these challenges, successful vegan dietary initiat-
ives have emerged across various public institutions, including
kindergartens, primary schools, universities, hospitals and
workplaces in various countries, such as Portugal,283

Italy,284–286 the United Kingdom,287 France,288 Finland,289

Spain,290 Sweden,291 the USA292–301 and Brazil.302 Additionally,
the Strategic Council for Nutrition in Slovenia has rec-
ommended the implementation of similar programs.80 These
programs demonstrate the potential for systemic adoption of
vegan meals at the institutional level.

Promoting plant-based diets, including vegan diets, in health-
care and educational settings can support healthier populations
and help address the growing impact of diet-related diseases, as
well as overcome resistance and misinformation.

4.6.7. Influencers on social media. Social media has
become a significant platform for diet-related discussions,
heavily shaped by the influence of social media personalities.
These influencers wield considerable promotional power,
impacting an individual’s body image and food choices.303

Similar to traditional media, social media influencers can have
both positive and negative effects on health outcomes.304–306

The rise of influencers is partly driven by societal dissatisfac-
tion with body image,307 scepticism toward traditional health
and nutrition authorities308 and a persistent human fascina-
tion with health, beauty and longevity.309–311

However, many influencers often build credibility in one
area and exploit that trust to endorse food products or diets in
unrelated fields,312 often without the qualifications necessary
to provide evidence-based nutritional advice. This practice
often results in misleading information that is contrary to
public health guidelines. Drawing from observations in direct
practice, we can identify several characteristics of unqualified
influencers that present significant challenges for society in
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making informed decisions: (i) misinformation risk from
unverified claims; (ii) financial incentives leading to biased
endorsements; (iii) misuse of credibility for unrelated pro-
ducts; (iv) promotion of unhealthy dietary choices; (v) unrealis-
tic health promises that undermine evidence-based practices.
In contrast, this does not apply to qualified experts who,
through their expertise and evidence-based contributions, gain
influence and credibility in their respective fields.

In today’s information-rich era, nutrition practitioners, clin-
ician-scientists, researchers and food experts must engage on
social media. By promoting critical thinking, they can counter
misinformation and provide reliable, evidence-based gui-
dance.308 This engagement is vital for navigating social media
diet-related discussions and encouraging informed decision-
making among users.

4.6.8. Real-world environment and contagious obesity. A
food environment, often described as “obesogenic” or “toxic”,
promotes the widespread availability and consumption of in-
expensive, high-energy, processed foods. This situation is com-
pounded by inadequate regulatory measures, such as ineffec-
tive food taxes, subsidies and unregulated marketing and
advertising. These factors contribute to excessive energy intake
and increasing obesity rates.11,313–315 Research indicates that
urban areas with a prevalence of UPF outlets experience
increased obesity risks, particularly among vulnerable socioe-
conomic groups.313 Social influences, including family and
friends, significantly shape dietary habits and behaviours.
Social networks—and, increasingly, social media—play a
crucial role in shaping behaviours related to obesity within
communities.10,11 Evidence suggests that obesity can spread
within social networks, functioning as a “contagious”
phenomenon.316,317 It appears that the closer the relationship,
the more similar their diet paths were.318 This indicates that
traditional BW management programs that primarily target
individual BW loss may be less effective without addressing
the broader social and environmental contexts that influence
behaviour. Peer and family support in BW loss initiatives has
been shown to enhance motivation, improve adherence to
dietary changes and foster sustainable health outcomes.319–322

Strategies to combat obesogenic environments should
improve access to healthy, affordable foods, limit unhealthy
marketing and promote collaboration among schools and pol-
icymakers for healthier eating. Inclusivity is essential, as
social, physiological, cultural and economic factors complicate
many populations’ shift to a plant-based diet.323 A range of
dietary alternatives focusing on whole-food dietary patterns
should be encouraged to lower the risk of NCDs.324,325

Information, diverse food options, strong political and pro-
fessional support and leading by example are essential for pro-
moting healthier lifestyle changes. These efforts are crucial in
tackling global public health issues like the rise of NCDs. For
example, studies in the UK suggest that adhering to dietary
guidelines for healthy omnivorous diets could reduce CVD risk
by one-third among healthy middle-aged and older adults.326

Social media and dietary trends today lead many to overly
control their diets, increasing the risk of eating disorders such

as orthorexia nervosa. It is crucial to differentiate between
orthorexia, a pathological obsession with healthy eating, and a
non-pathological interest in health-conscious diets.327 Studies
indicate that vegans and omnivores show similar eating atti-
tudes, with vegans often exhibiting healthier behaviours
overall.328–330 A major concern is the Düsseldorf Orthorexia
Scale (DOS), which may conflate dietary conscientiousness
with pathology. Some DOS items reflect Western norms, poten-
tially stigmatizing non-mainstream diets like veganism. This
risks misdiagnosis and pathologizing healthy behaviours. To
enhance diagnostic validity, researchers should clarify the dis-
tinction between normative eating practices and true eating
disorders.331

Such findings highlight the importance of implementing
multi-faceted, inclusive strategies to combat obesity and eating
disorders and improve public health outcomes globally.

5. Limitations and strengths of this
narrative review

This narrative review has limitations to consider when inter-
preting its findings. The review is not systematic, but its flexi-
bility allows for a broader overview and holistic conceptual syn-
thesis. Key limitations of the studies include a small number
of overall studies, varied study designs, with a mere nine
RCTs. Additionally, the quality of control diets varied, and
many studies lacked complete dietary intake assessments.
Other significant limitations were the absence of PA measures
in half of the studies and the reliance on different body com-
position assessment technologies, with six studies using BIA.
Further limitations included short study durations in most
studies, lack of control groups in three studies, small sample
sizes, and a focus on single-gender populations and overly
restrictive protein or energy intake. There were also variations
in baseline BMI statuses, both among different studies and
within the compared groups of individual studies.
Additionally, not all studies assessed every body composition
variable. The overall narrative review highlights the benefits of
the low-fat WFV diet on body composition changes, though
LBM preservation may be compromised without adequate re-
sistance training or excessive energy and protein restrictions.
However, further studies that address the aforementioned
study limitations are necessary to confirm this trend. Lastly,
the two RCTs included in this review (with 75 and 233 partici-
pants, respectively) were conducted from October 2016 to June
201748,103 and January 2017 to February 2019105 under the
same NCT number assigned by ClinicalTrials.gov.332

Considering certain similarities in the data, it is important to
acknowledge the possibility of partial data overlap.

Despite these limitations, the narrative review contributes
by analysing studies with clear criteria and considering their
characteristics and control diets. It synthesizes secondary ana-
lyses and relevant studies from the same research group,
enhancing understanding of the results of the analysed
studies. This approach increases the robustness of findings,
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minimizes speculation and improves data interpretation.
Additionally, incorporating recognized control diets in 60% of
the analysed studies further enhances the validity and general-
izability of the conclusions.

Future research should focus on populations with over-
weight and obesity, those living with chronic conditions and
comorbidities, individuals with elevated BFM, and athletic
populations. Interventions should prioritize high-quality,
whole-food or minimally processed diets while evaluating BW
loss, body composition and health markers. Studies compar-
ing vegan diets should control for BMI and prior PA experi-
ence, examining different types of PA’s effects on BW loss and
body composition. Detailed dietary intake reporting is essen-
tial for assessing nutrient adequacy and comparing outcomes
with non-vegan diets.

6. Conclusions

In conclusion, this narrative review of 16 studies indicates that
vegan diets can lead to greater reductions in BW and more
favourable changes in body composition compared to control
diets, which include high-carbohydrate lacto-ovo, traditional
and vegan-type Mediterranean, animal-based ketogenic,
portion-controlled and therapeutic omnivorous and Western-
type diets. However, some studies report significant muscle
mass loss. To mitigate this loss, strategies such as regular PA,
particularly resistance training, ensuring adequate protein
intake and applying modest energy restrictions without com-
promising nutrient adequacy are recommended. Additionally,
individual factors also influence outcomes, such as baseline
BMI and health status.

Further research is needed to address existing gaps in
knowledge and to assist professionals in guiding individuals
towards better dietary and lifestyle choices, ultimately aimed
at improving public health. Additionally, contextualising real-
world dilemmas enhances understanding of the theme.
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OMN-C Omnivorous diet control group
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SMM Skeletal muscle mass
SSB Sugar-sweetened beverages
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VEG-TR Vegan diet with resistance training group
WFV Whole-food vegan
WHO World Health Organization
WOMAC Western Ontario and McMaster Universities

Osteoarthritis Index
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Appendix A. Search string strategy
used across the PubMed/Medline
database.

PubMed/
Medline

(("Body Mass Index"[Mesh] OR "Body Mass
Index"[tiab] OR "Quetelet’s Index*"[tiab] OR
"Quetelets Index*" [tiab] OR "Quetelet Index*" [tiab])
OR ("Body Composition"[Mesh] OR "Body
Composition*"[tiab]) OR ("BW Loss"[Mesh] OR "BW
Loss*"[tiab] OR "BW Reduction*"[tiab] OR "Body
Mass Loss*"[tiab] OR "Muscle Preservation*"[tiab] OR
"Muscle Mass*"[tiab] OR "Fat-free mass*"[tiab] OR
"Muscle Mass Loss*"[tiab] OR "Fat Mass Loss?"[tiab])
OR ("Obesity"[Mesh] OR "Obesity"[tiab] OR "Body
Fat"[tiab] OR "Fat Percentage"[tiab])) AND (("Diet,
Vegetarian"[Mesh] OR "Vegetarian Diet?"[tiab] OR
"Vegetarianism"[tiab]) OR ("Diet, Vegan"[Mesh] OR
"Vegan Diet"[tiab] OR "Veganism"[tiab] OR "Plant-
based Diet*"[tiab] OR "Plant Based Diet*"[tiab]" OR
"Whole-food"[tiab] OR "Whole food"[tiab])) AND
(("Electric Impedance"[Mesh] OR "Electric
Impedance"[tiab] OR "Bioimpedance*"[tiab] OR
"BIA"[tiab] OR "Bioelectrical Impedance
Analysis"[tiab]) OR ("X-Ray Absorptiometry"[tiab] OR
"DEXA"[tiab] OR "Dual-Energy X-Ray
Absorptiometry"[tiab]) OR ("Magnetic Resonance
Imaging"[Mesh] OR "Magnetic Resonance
Imaging"[tiab]) OR "Tomography"[tiab]) AND
(2014:2024[dp])
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