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Message from
the Editor-in-Chief

Obesities covers a wide range of
research fields related to obesity,
including cell experiments, animal
experiments, and clinical research. As
aresearcher in the field of food science,
| believe that diet is important for
preventing and reducing the incidence
of obesity; therefore, | would like to
expand the scope of this journal to
include not only dietary therapy but
also the physiological functions of food
components that lead to a reduction

in the incidence of obesity and its
related diseases. We encourage you to
submit papers on any topic related to
obesity and adipocytes. As Obesities
is an open access journal, your article
will be published online immediately
upon acceptance. Readers will have
unlimited free access to the content
once published. We would be pleased to
welcome you as one of our authors.

Editor-in-Chief
Prof. Dr. Nobuyuki Takahashi

Aims

Obesities (ISSN 2673-4168) is an open
access journal that provides an advanced
forum for studies of obesity in the areas

of nutrition, diabetes, bariatric surgery,
public health, pediatrics, basic science,
exercise, eating disorders, psychology,
genetics, biochemistry, physiology,
molecular, metabolic, epidemiological
aspects of obesity, and related disorders.
We encourage scientists to publish their
experimental and theoretical results

in as much detail as possible. The full
experimental details must be provided so
that the results can be reproduced. There
is no restriction on the length of the papers.
We also encourage the publication of timely
reviews and commentaries on topics of
interest to obesity research.

Publications can be in the form of reviews,
regular research papers, communications,
conference reports. Large electronic files,
software, movies, etc., that cannot be
published in the main paper can be posted
as supplementary material.



Scope

Obesity Biology and Integrated
Physiology

Clinical Trials and Investigations
Pediatric Obesity
Epidemiology/Genetics
Nutritional medicine

Clinical nutrition medicine
Genetics and nutrition
Nutritional epidemiology
Pharmacology

Adipogenesis

Author Benefits

Open Access
Unlimited and free access for readers

No Copyright Constraints

Retain copyright of your work and free use
of your article

Thorough Peer-Review

2025 Impact Factor: 1.6
(Journal Citation Reports - Clarivate, 2026)

Coverage by Leading Indexing Services

ESCI (Web of Science), Scopus and other
databases

Rapid Publication

A first decision is provided to authors
approximately 21.6 days after submission;
acceptance to publication is undertaken in
3.3 days (median values for papers published
in this journal in the first half of 2026)



MDPI is a member of, or collaborates with, the following organizations

wPa 2 ST [elofel|  Ser Lujgslo)

Crossref g

The Association of Society DOAJ ~ i
i‘ R et @&ﬁ:ﬂ:‘;’ v _7 CLOCKSS — ORCID

Editorial Office
obesities@mdpi.com

MDPI
Grosspeteranlage 5
4052 Basel, Switzerland
Tel: +41 61683 77 34
mdpi.com

July 2026



Obesities | Editorial Board https://www.mdpi.com/journal/obesities/editors

7
7 DPI ()
MDPI¢
7
Journals (/about/journals) Topics (/topics) Information (/authors) Author Services (/authors/services) Initiatives (/about/

" 7 (todialiRNton_layMRRULHERBID =

Sign In / Sign Up (/user/login)

Submit ( https://susy.mdpi.com/user/manuscripts/upload?
journal=obesities )

Search for Articles:
Title / Keyword
Author / Affiliation / Email
Obesities

All Article Types

[ Search ]

Advanced Search

Journals (/ ) / Obesities (/journal/obesities) / Editorial Board /

@ rnal/obesities)

(itpslisywwsicapisisaianusceidi2 ] BtMn2840)

journal=obesities)

ities (https://susy.mdpi.com/volunteer/journals/review)

10
I

Journal Menu

» Journal Menu

1of12 24/08/2026, 9:53


https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/about/journals
https://www.mdpi.com/about/journals
https://www.mdpi.com/about/journals
https://www.mdpi.com/about/journals
https://www.mdpi.com/about/journals
https://www.mdpi.com/about/journals
https://www.mdpi.com/topics
https://www.mdpi.com/topics
https://www.mdpi.com/topics
https://www.mdpi.com/topics
https://www.mdpi.com/topics
https://www.mdpi.com/topics
https://www.mdpi.com/authors
https://www.mdpi.com/authors
https://www.mdpi.com/authors
https://www.mdpi.com/authors
https://www.mdpi.com/authors
https://www.mdpi.com/authors
https://www.mdpi.com/authors/services
https://www.mdpi.com/authors/services
https://www.mdpi.com/authors/services
https://www.mdpi.com/authors/services
https://www.mdpi.com/authors/services
https://www.mdpi.com/authors/services
https://www.mdpi.com/about/initiatives
https://www.mdpi.com/about/initiatives
https://www.mdpi.com/about/initiatives
https://www.mdpi.com/about/initiatives
https://www.mdpi.com/about/initiatives
https://www.mdpi.com/about/initiatives
https://www.mdpi.com/about/initiatives
https://www.mdpi.com/about/initiatives
https://www.mdpi.com/about/initiatives
https://www.mdpi.com/about
https://www.mdpi.com/about
https://www.mdpi.com/about
https://www.mdpi.com/about
https://www.mdpi.com/about
https://www.mdpi.com/about
https://www.mdpi.com/user/login
https://susy.mdpi.com/user/manuscripts/upload?journal=obesities
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/user/login
https://www.mdpi.com/user/login
https://www.mdpi.com/user/login
https://www.mdpi.com/user/login
https://www.mdpi.com/user/login
https://susy.mdpi.com/user/manuscripts/upload?journal=obesities
https://susy.mdpi.com/user/manuscripts/upload?journal=obesities
https://susy.mdpi.com/user/manuscripts/upload?journal=obesities
https://susy.mdpi.com/user/manuscripts/upload?journal=obesities
https://susy.mdpi.com/user/manuscripts/upload?journal=obesities
https://susy.mdpi.com/user/manuscripts/upload?journal=obesities
https://susy.mdpi.com/user/manuscripts/upload?journal=obesities
https://www.mdpi.com/about/journals
https://www.mdpi.com/about/journals
https://www.mdpi.com/about/journals
https://www.mdpi.com/about/journals
https://www.mdpi.com/about/journals
https://www.mdpi.com/about/journals
https://www.mdpi.com/journal/obesities
https://www.mdpi.com/journal/obesities
https://www.mdpi.com/journal/obesities
https://www.mdpi.com/journal/obesities
https://www.mdpi.com/journal/obesities
https://www.mdpi.com/journal/obesities
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities
https://www.mdpi.com/journal/obesities
https://www.mdpi.com/journal/obesities
https://www.mdpi.com/journal/obesities
https://www.mdpi.com/journal/obesities
https://www.mdpi.com/journal/obesities
https://www.mdpi.com/journal/obesities
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#
https://susy.mdpi.com/user/manuscripts/upload?journal=obesities
https://susy.mdpi.com/volunteer/journals/review
https://susy.mdpi.com/user/manuscripts/upload?journal=obesities
https://susy.mdpi.com/user/manuscripts/upload?journal=obesities
https://susy.mdpi.com/user/manuscripts/upload?journal=obesities
https://susy.mdpi.com/user/manuscripts/upload?journal=obesities
https://susy.mdpi.com/user/manuscripts/upload?journal=obesities
https://susy.mdpi.com/user/manuscripts/upload?journal=obesities
https://susy.mdpi.com/user/manuscripts/upload?journal=obesities
https://susy.mdpi.com/user/manuscripts/upload?journal=obesities
https://susy.mdpi.com/user/manuscripts/upload?journal=obesities
https://susy.mdpi.com/user/manuscripts/upload?journal=obesities
https://susy.mdpi.com/volunteer/journals/review
https://susy.mdpi.com/volunteer/journals/review
https://susy.mdpi.com/volunteer/journals/review
https://susy.mdpi.com/volunteer/journals/review
https://susy.mdpi.com/volunteer/journals/review
https://susy.mdpi.com/volunteer/journals/review
https://susy.mdpi.com/volunteer/journals/review
https://susy.mdpi.com/volunteer/journals/review
https://www.scopus.com/sourceid/21101272840
https://www.scopus.com/sourceid/21101272840
https://www.scopus.com/sourceid/21101272840
https://www.scopus.com/sourceid/21101272840
https://www.scopus.com/sourceid/21101272840
https://www.scopus.com/sourceid/21101272840
https://www.scopus.com/sourceid/21101272840
https://www.scopus.com/sourceid/21101272840
https://www.scopus.com/sourceid/21101272840
https://www.mdpi.com/
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#

Obesities | Editorial Board https://www.mdpi.com/journal/obesities/editors

KQbesities Home (/journal/obesities®

| MAD‘IF‘#(D&S (/j [/obesiti
infs & Scope (/journal/obesitir IMPACT

X 2 (ltoggle_desktop_layout_cookie) Q =
Early Career Editorial Board FACTOR Al it Zglit[tdfbgsi ties/stats)

Instructions for Authors (/jou. )

Special Issues (/journal/obesit.

Topics (/topics?journal=obesities)
Article Processing Charge (/journal/obesities/apc) 1.6

Indexing_& Archiving_(/journal/obesities/indexing)

Most Cited & Viewed (/journal/obesities/most cited)

Journal Statistics (/journal/obesities/stats)

Journal History (/journal/obesities/history)

Conferences (/journal/obesities/events)

Editorial Office (/journal/obesities/editorial office)

Journal Browser

» Journal Browser

volume

issue

Go

> Forthcoming issue (/2673-4168/6/5)
> Current issue (/2673-4168/6/4)

Vol. 6 (2026) (/2673-4168/6)
Vol. 5 (2025) (/2673-4168/5)
Vol. 4 (2024) (/2673-4168/4)
Vol. 3 (2023) (/2673-4168/3)
Vol. 2 (2022) (/2673-4168/2)
Vol. 1 (2021) (/2673-4168/1)

20f12 24/08/2026, 9:53


https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/2673-4168/6/5
https://www.mdpi.com/2673-4168/6/5
https://www.mdpi.com/2673-4168/6/5
https://www.mdpi.com/2673-4168/6/5
https://www.mdpi.com/2673-4168/6/5
https://www.mdpi.com/2673-4168/6/5
https://www.mdpi.com/2673-4168/6/5
https://www.mdpi.com/2673-4168/6/5
https://www.mdpi.com/2673-4168/6/5
https://www.mdpi.com/2673-4168/6/5
https://www.mdpi.com/2673-4168/6/4
https://www.mdpi.com/2673-4168/6/4
https://www.mdpi.com/2673-4168/6/4
https://www.mdpi.com/2673-4168/6/4
https://www.mdpi.com/2673-4168/6/4
https://www.mdpi.com/2673-4168/6/4
https://www.mdpi.com/2673-4168/6/4
https://www.mdpi.com/2673-4168/6/4
https://www.mdpi.com/2673-4168/6/4
https://www.mdpi.com/2673-4168/6/4
https://www.mdpi.com/2673-4168/6
https://www.mdpi.com/2673-4168/6
https://www.mdpi.com/2673-4168/6
https://www.mdpi.com/2673-4168/6
https://www.mdpi.com/2673-4168/6
https://www.mdpi.com/2673-4168/6
https://www.mdpi.com/2673-4168/5
https://www.mdpi.com/2673-4168/5
https://www.mdpi.com/2673-4168/5
https://www.mdpi.com/2673-4168/5
https://www.mdpi.com/2673-4168/5
https://www.mdpi.com/2673-4168/5
https://www.mdpi.com/2673-4168/4
https://www.mdpi.com/2673-4168/4
https://www.mdpi.com/2673-4168/4
https://www.mdpi.com/2673-4168/4
https://www.mdpi.com/2673-4168/4
https://www.mdpi.com/2673-4168/4
https://www.mdpi.com/2673-4168/3
https://www.mdpi.com/2673-4168/3
https://www.mdpi.com/2673-4168/3
https://www.mdpi.com/2673-4168/3
https://www.mdpi.com/2673-4168/3
https://www.mdpi.com/2673-4168/3
https://www.mdpi.com/2673-4168/2
https://www.mdpi.com/2673-4168/2
https://www.mdpi.com/2673-4168/2
https://www.mdpi.com/2673-4168/2
https://www.mdpi.com/2673-4168/2
https://www.mdpi.com/2673-4168/2
https://www.mdpi.com/2673-4168/1
https://www.mdpi.com/2673-4168/1
https://www.mdpi.com/2673-4168/1
https://www.mdpi.com/2673-4168/1
https://www.mdpi.com/2673-4168/1
https://www.mdpi.com/2673-4168/1
https://www.mdpi.com/journal/obesities
https://www.mdpi.com/journal/obesities
https://www.mdpi.com/journal/obesities
https://www.mdpi.com/journal/obesities
https://www.mdpi.com/journal/obesities
https://www.mdpi.com/journal/obesities
https://www.mdpi.com/journal/obesities
https://www.mdpi.com/journal/obesities
https://www.mdpi.com/journal/obesities/about
https://www.mdpi.com/journal/obesities/about
https://www.mdpi.com/journal/obesities/about
https://www.mdpi.com/journal/obesities/about
https://www.mdpi.com/journal/obesities/about
https://www.mdpi.com/journal/obesities/about
https://www.mdpi.com/journal/obesities/editors
https://www.mdpi.com/journal/obesities/editors
https://www.mdpi.com/journal/obesities/editors
https://www.mdpi.com/journal/obesities/editors
https://www.mdpi.com/journal/obesities/editors
https://www.mdpi.com/journal/obesities/editors
https://www.mdpi.com/journal/obesities/early-career-editors
https://www.mdpi.com/journal/obesities/early-career-editors
https://www.mdpi.com/journal/obesities/early-career-editors
https://www.mdpi.com/journal/obesities/early-career-editors
https://www.mdpi.com/journal/obesities/early-career-editors
https://www.mdpi.com/journal/obesities/early-career-editors
https://www.mdpi.com/journal/obesities/instructions
https://www.mdpi.com/journal/obesities/instructions
https://www.mdpi.com/journal/obesities/instructions
https://www.mdpi.com/journal/obesities/instructions
https://www.mdpi.com/journal/obesities/instructions
https://www.mdpi.com/journal/obesities/instructions
https://www.mdpi.com/journal/obesities/special_issues
https://www.mdpi.com/journal/obesities/special_issues
https://www.mdpi.com/journal/obesities/special_issues
https://www.mdpi.com/journal/obesities/special_issues
https://www.mdpi.com/journal/obesities/special_issues
https://www.mdpi.com/journal/obesities/special_issues
https://www.mdpi.com/topics?journal=obesities
https://www.mdpi.com/topics?journal=obesities
https://www.mdpi.com/topics?journal=obesities
https://www.mdpi.com/topics?journal=obesities
https://www.mdpi.com/topics?journal=obesities
https://www.mdpi.com/topics?journal=obesities
https://www.mdpi.com/journal/obesities/apc
https://www.mdpi.com/journal/obesities/apc
https://www.mdpi.com/journal/obesities/apc
https://www.mdpi.com/journal/obesities/apc
https://www.mdpi.com/journal/obesities/apc
https://www.mdpi.com/journal/obesities/apc
https://www.mdpi.com/journal/obesities/indexing
https://www.mdpi.com/journal/obesities/indexing
https://www.mdpi.com/journal/obesities/indexing
https://www.mdpi.com/journal/obesities/indexing
https://www.mdpi.com/journal/obesities/indexing
https://www.mdpi.com/journal/obesities/indexing
https://www.mdpi.com/journal/obesities/most_cited
https://www.mdpi.com/journal/obesities/most_cited
https://www.mdpi.com/journal/obesities/most_cited
https://www.mdpi.com/journal/obesities/most_cited
https://www.mdpi.com/journal/obesities/most_cited
https://www.mdpi.com/journal/obesities/most_cited
https://www.mdpi.com/journal/obesities/stats
https://www.mdpi.com/journal/obesities/stats
https://www.mdpi.com/journal/obesities/stats
https://www.mdpi.com/journal/obesities/stats
https://www.mdpi.com/journal/obesities/stats
https://www.mdpi.com/journal/obesities/stats
https://www.mdpi.com/journal/obesities/history
https://www.mdpi.com/journal/obesities/history
https://www.mdpi.com/journal/obesities/history
https://www.mdpi.com/journal/obesities/history
https://www.mdpi.com/journal/obesities/history
https://www.mdpi.com/journal/obesities/history
https://www.mdpi.com/journal/obesities/events
https://www.mdpi.com/journal/obesities/events
https://www.mdpi.com/journal/obesities/events
https://www.mdpi.com/journal/obesities/events
https://www.mdpi.com/journal/obesities/events
https://www.mdpi.com/journal/obesities/events
https://www.mdpi.com/journal/obesities/editorial_office
https://www.mdpi.com/journal/obesities/editorial_office
https://www.mdpi.com/journal/obesities/editorial_office
https://www.mdpi.com/journal/obesities/editorial_office
https://www.mdpi.com/journal/obesities/editorial_office
https://www.mdpi.com/journal/obesities/editorial_office
https://www.mdpi.com/2673-4168/6/5
https://www.mdpi.com/2673-4168/6/4
https://www.mdpi.com/journal/obesities/stats
https://www.mdpi.com/journal/obesities/stats
https://www.mdpi.com/journal/obesities/stats
https://www.mdpi.com/journal/obesities/stats
https://www.mdpi.com/journal/obesities/stats
https://www.mdpi.com/journal/obesities/stats
https://www.mdpi.com/journal/obesities/stats
https://www.mdpi.com/journal/obesities/stats
https://www.mdpi.com/journal/obesities/stats
https://www.mdpi.com/
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#

Obesities | Editorial Board https://www.mdpi.com/journal/obesities/editors

Eelitorial Board @i -

Please note that the order in which t appear on thig pm_@gmeﬁa&ﬂd
nted on the MDP! website under
bilities (/

follows the structure of the editorial b
information for editors: editorial boa

Al bl - Aahiold
A inmnovauve —

editors#Editorial Board Responsibilities)s
community

|
|
for scholars

S Search by first name, last n
Members S e Y

Connect with
global scholars

(% Dr. Nobuyuki Takahashi Styupctedi
Weébsite (https://dbs.nodai.ac.jp/
Editor-in-Chief —

Laboratory of Physiology and MetabgliSaiep: ent of Food Safety and Nutritional

sciprofiles.com
Science, Faculty of Applied Bioscien

)9 _en.html)

ersity of Agriculture, Tokyo, Japan
Interests: nutrition; phytochemicals; lipids; nuclear receptors; lipid metabolisms;
inflammation; insulin resistance; hyperlipidemia; adipocytes; hepatocytes; enterocytes
Special Issues, Collections and Topics in MDPI journals

/ 3 Dr. Deodato Assanelli

W&bsite (https://lwww.unibs.it/en/ugov/person/661)

Editorial Board Member

Sport-Internal Medicine, Department of Clinical and Experimental Sciences, University
of Brescia, 25121 Brescia, Italy

Interests: exercise in diabetes; digital ECG, exercise in elderly; oxidative stress;
cardiopulmonary test

? ‘ara Baldassano

ebsite (https://www.unipa.it/persone/docenti/b/sara.baldassano)

Editorial Board Member

Dipartimento di Scienze e Tecnologie Biologiche Chimiche e Farmaceutiche,
Universita degli Studi di Palermo, 90133 Palermo, PA, Italy

Interests: human nutrition; micronutrients; biofortified food; physical activity; gut
peptides; bone remodeling and metabolism; glucose homeostasis; lipid homeostasis;
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ngsnte (https://www.researchgate.net/profile/Stefano_Ballestri)

Editorial Board Member

Division of Internal Medicine, Hospital of Pavullo, 41126 Modena, Italy

Interests: epidemiology; pathogenesis; diagnosis and treatment of fatty liver

(metabolic and viral); genetic determinants of fatty liver; metabolic syndrome; insulin
resistance; association between fatty liver, metabolic syndrome, diabetes and
cardiovascular diseases; liver ultrasonography

Dr. Nicholas Bello

Editorial Board Member
Rutgers, The State University of New Jersey, Piscataway, NJ, USA
Special Issues, Collections and Topics in MDPI journals

% iccardo Dalle Grave

Website (http://lwww.dallegrave.it/en/)

Editorial Board Member

Department of Eating and Weight Disorders, Villa Garda Hospital, Garda, Italy
Interests: eating disorders; obesity; nutrition; cognitive behavior therapy; lifestyle
modification; digital treatment; weight loss drugs

Special Issues, Collections and Topics in MDPI journals

Dr. Carmine Finelli

Editorial Board Member

Department of Internal Medicine, Ospedale Cav. R. Apicella—ASL Napoli 3 Sud, Via di
Massa, 1, Pollena, 80040 Napoli, Italy

Interests: obesity biology and integrated physiology; clinical trials and investigations;
epidemiology/genetics; nutritional medicine; clinical nutrition medicine; genetics and
nutrition; nutritional epidemiology; pharmacology; adipogenesis; behavioral

4 of 12 24/08/2026, 9:53


https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#
https://www.researchgate.net/profile/Stefano_Ballestri
https://www.researchgate.net/profile/Stefano_Ballestri
https://www.researchgate.net/profile/Stefano_Ballestri
https://www.researchgate.net/profile/Stefano_Ballestri
https://www.researchgate.net/profile/Stefano_Ballestri
https://www.researchgate.net/profile/Stefano_Ballestri
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#
http://www.dallegrave.it/en/
http://www.dallegrave.it/en/
http://www.dallegrave.it/en/
http://www.dallegrave.it/en/
http://www.dallegrave.it/en/
http://www.dallegrave.it/en/
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/toggle_desktop_layout_cookie
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#
https://www.mdpi.com/journal/obesities/editors#

Obesities | Editorial Board https://www.mdpi.com/journal/obesities/editors

e%'bdemiology; biophysics and lipid metabolism; exercise and human physiology;
MDPI |0 , _ , " : :
phe ping; fat cell physiology; aging; metabolic syndrome; nutrition behavior; eating

disorder; over weight; adipocyte cell biology; etiology; psychological and

toggle_desktop_layout_cookie) Q =

epidemiological aspects of obesity and related disorders; diabs es; obesity; food

science and technology; global health; appetite; dietary surveys; macronutrients;
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michel-fontes-therapie-genique-et-maladies-rares)

Editorial Board Member

Obesity and Risk of Thrombosis Laboratory, Aix Marseille Universite, Marseille, France
Interests: peripheral neuropathies; animal models; drug development;
pathophysiology of inherited disorders
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athieu Gayda
vvebsite (https://esc365.escardio.org/person/203643)
Editorial Board Member
Cardiovascular Prevention and Rehabilitation Center, Montreal Heart Institute and
Université de Montréal, 5055 St Zotique Street East, Montreal, QC H1T 1N6, Canada
Interests: the links between heart rate recovery, CV mortality and glycaemic status in

patients with CHD; the effects of Mediterranean diet counselling and exercise training
programs on cardiometabolic parameters, aerobic and muscular function, fat mass
loss or QT dispersion; the validity and reproducibility of exercise parameters during
deep water running and aquabiking; Optimisation and prescription of high intensity
interval exercise in cardiac patients; muscle microvascular function and cardiovascular
risk; the effects of cardiovascular risks or diseases on cognitive function, brain
oxygenation/perfusion, cardiac function, exercise capacity and the effects of exercise
training intervention on those pa; Metabolic and cardiovascular responses to acute and
chronic high intensity interval exercise and moderate intensity continuous exercise in
healthy, obese and patients with CHD
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Editorial Board Member % (1toggle_desktop_layout_cookie) Q =
Department of Biomedicine, Faculty of Medicine and IBMC/I3S- Instituto de
Investigagao e Inovagao em Saude, University of Porto, Porto, Portugal

Interests: obesity; melanocortins; white and brown adipose tissue; browning
mechanism; inflammation; autophagy; stress response; ageing

'@ \ndrew Gray

vebsite (https://lwww.otago.ac.nz/healthsciences/expertise/profile?id=769)
Editorial Board Member

Dunedin School of Medicine, University of Otago, Dunedin 9054, New Zealand

Interests: biostatistics; statistics; epidemiology; public health; obesity; nutrition; sleep;
physical activity; respiratory health

@ Dr. Nadim Haboubi

Website (https://easo.org/expert/nadim-haboubi/)

Editorial Board Member

Clinical Nutrition and Obesity, University of South Wales, Pontypridd CF37 1DL, UK
Interests: IBS; obesity; nutrition; coeliac; bariatric

Prof. Dr. Andrew John Hill

Website (https://medicinehealth.leeds.ac.uk/medicine/staff/425/professor-
andrew-hill)

Editorial Board Member

Division of Psychological & Social Medicine, Institute of Health Sciences, University of
Leeds School of Medicine, Level 10, Worsley Building, Clarendon Way, Leeds LS2
ONL, UK

Interests: obesity; eating disorders; psychology; body image; food craving; weight bias

in children

Dr. Phillip B. Hylemon

Editorial Board Member
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Dﬁ#ggrgent of Microbiology/Immunology, Medical College of Virginia, Virginia
Commonwealth University, Richmond, VA, USA

Interests: physiology, metabolism and genetics of intestinal anaerobic bacteria;
isolation and characterization of antibiotics compounds secretsd’ g&e/ dﬁﬂdrc’ﬁéa’r'fuéﬁ’fkie) Q=
bacteria; the role of the human gut microbiome in cirrhosis; regulation of bile acid

activated cell signaling pathways

: ‘erry D. Hinds, Jr.

site (https://medicine.uky.edu/users/tdhi230)
Editorial Board Member
Department of Pharmacology and Nutritional Sciences, University of Kentucky College
of Medicine, Lexington, KY 40508, USA
Interests: heme oxygenase; bilirubin; oxidative stress; nuclear receptors; fatty liver;
glucocorticoid receptor; PPARs
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Dr. Krissy Kendall

Website (https://www.ecu.edu.au/schools/medical-and-health-sciences/our-
staff/profiles/lecturers/dr-kristina-kendall)

Editorial Board Member

School of Medical and Health Sciences, Edith Cowan University, Perth, Australia
Interests: ergogenic aids; body composition; resistance training; high-intensity interval
training

Prof. Gerard A. Kennedy

Website (https://federation.edu.au/institutes-and-schools/ihw/staff-profiles/staff-
profiles2/kennedy)

Editorial Board Member

Psychology, School of Health and Life Sciences, Federation University, Mt Helen,

Australia

Interests: sleep; sleep disorders; circadian rhythms; insomnia; sleep apnoea;
diabetes; obesity; wellbeing; clinical psychology; physical activity
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Editorial Board Member % (1toggle_desktop_layout_cookie) Q =
Department of Research and Innovation, University Marie and Louis Pasteur, UFR ST
- Bat DF - 16 route de Gray - 25030 Besangon CEDEX - France

Interests: lipid metabolism; lipidomic; sex differences; sex hormones; nutrition;
metabolic syndrome
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ﬁvangelos Liberopoulos
site (http://scholar.uoa.gr/elibero)
Editorial Board Member

Department of Internal Medicine, Faculty of Medicine, School of Health Sciences,
University of loannina, 45110 loannina, Greece

Interests: lipids; diabetes; obesity; cholesterol; cardiovascular disease;
atherosclerosis

Dr. Paolo Marzullo

Editorial Board Member
Department of Translational Medicine, Universita del Piemonte Orientale "A.
Avogadro", Novara, ltaly

: &}arika Massaro

bsite (https://onlinelibrary.wiley.com/doi/abs/10.1002/9780470988473.ch1)
Editorial Board Member
Institute of Clinical Physiology (IFC), National Research Council (CNR), 73100 Lecce,
Italy
Interests: pathogenesis of chronic disese; nutri- and pharmacogenomics applied to
obesity and cardiovascular disease prevention; analysis of the anti-aterogenic and

anti-inflammatory properties of nutritional fatty acids and plant food bioactives in the
field of vascular biology and physical exercise; analysis of dietary patterns and
nutritional status in health and chronic disease
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jﬁ{ Rank Source title CiteScore 2025 Percentile

* #58 Epidemiology and Infection 4.6 66th percentile
iﬁ{ #59 Innovation Medicine 4.5 66th percentile
ﬁ #60 Parasite Epidemiology and Control 4.5 65th percentile
jﬁ( #61 China CDC Weekly 4.4 65th percentile
ﬁ( #62 Epidemiology and Health 43 64th percentile
{:{ #63 Frontiers in Reproductive Health 4.2 63rd percentile
f{ #64 Infection Ecology and Epidemiology 4.2 63rd percentile
ﬁ{ #65 Spatial and Spatio-temporal Epidemiology 4.2 62nd percentile
ﬁ{ #66 Ophthalmic Epidemiology 41 62nd percentile
{3 #67 Sleep Epidemiology 4.0 61st percentile
* #68 Frontiers in Drug Safety and Regulation 4.0 60th percentile
ﬁ{ #69 Annals of Epidemiology 3.9 60th percentile
{:{ #70 Simulation in Healthcare 3.9 59th percentile
ﬁ{ #71 Journal of Physical Activity and Health 3.9 59th percentile
ﬁ( #72 HLRP: Health Literacy Research and Practice 3.8 58th percentile
it{ #73 Maternal and Child Health Journal 3.8 58th percentile
f{ #74 Pharmacoepidemiology and Drug Safety 3.8 57th percentile
ﬁ( #75 Epidemiologia 3.7 56th percentile
jﬁ{ #76 Journal of Activity, Sedentary and Sleep 3.6 56th percentile

Behaviors

f{ #77 HIV/AIDS - Research and Palliative Care 3.6 55th percentile
ﬁ( #78 Journal of Virus Eradication 3.6 55th percentile
ﬁ{ #79 Global Epidemiology 3.5 54th percentile
ﬁ #80 Frontiers in Epidemiology 3.5 54th percentile
jﬁ( #81 Statistical Methods in Medical Research 34 53rd percentile
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jﬁ{ Rank Source title CiteScore 2025 Percentile

* #82 Statistics in Medicine 3.2 52nd percentile
iﬁ{ #83 International Journal of Circumpolar Health 3.2 52nd percentile
ﬁ #84 Journal of Community Genetics 31 51st percentile
jﬁ( #85 Population Health Metrics 31 51st percentile
ﬁ( #86 Clinical Epidemiology and Global Health 31 50th percentile
{:{ #87 Asian Pacific Journal of Cancer Prevention 31 50th percentile
f{ #88 Global Health, Epidemiology and Genomics 3.1 49th percentile
ﬁ{ #89 IJID Regions 3.0 48th percentile
ﬁ{ #90 GERMS 2.9 48th percentile
jﬁ{ #91 Journal of Research in Health Sciences 29 47th percentile
* #92 AJPM Focus 2.7 47th percentile
ﬁ{ #93 Annals of Human Biology 2.5 46th percentile
{:{ #94 International Journal of Alcohol and Drug 2.5 45th percentile

Research
jﬁ{ #95 Journal of epidemiology and population health 2.4 45th percentile
ﬁ{ #96 Ethnicity and Disease 2.4 44th percentile
{:{ #97 NIHR Open Research 23 44th percentile
jﬁ( #98 Revista Brasileira de Epidemiologia 23 43rd percentile
* #99 Antimicrobial Stewardship and Healthcare 23 43rd percentile
Epidemiology

{:{ #100 Epidemiologia e Prevenzione 2.2 42nd percentile
jﬁ? #101 Infectious Microbes and Diseases 21 41st percentile
* #102 Frontiers in Environmental Health 2.0 41st percentile
it{ #103 Health Physics 2.0 40th percentile
{:{ #104 Epidemiologic Methods 19 40th percentile
* #105 Epidemiologia e Servicos de Saude 1.9 39th percentile
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ﬁ Rank Source title CiteScore 2025 Percentile
* #106 Acta Medica Academica 1.9 39th percentile
% #107 Obesities 1.9 38th percentile
ﬁ #108 Journal of the Faculty of Medicine Baghdad 17 37th percentile
jﬁ( #109 Communicable Diseases Intelligence 1.7 37th percentile
ﬁ( #110 Population Medicine 17 36th percentile
{:{ #111 Zhurnal Mikrobiologii Epidemiologii i 1.6 36th percentile
Immunobiologii
iﬁ{ #112 Journal of Investigative Medicine High Impact 15 35th percentile
Case Reports
ﬁ{ #113 Infectious Diseases and Immunity 14 34th percentile
{:{ #114 Global Biosecurity 1.4 34th percentile
jﬁ( #115 Epidemiologiya i Vaktsinoprofilaktika 14 33rd percentile
* #116 Infektsionnye Bolezni 13 33rd percentile
it{ #117 Indian Journal of Public Health 13 32nd percentile
f{ #118 Chinese Journal of Epidemiology 13 32nd percentile
ﬁ( #119 Journal of Respiratory Biology and Translational 1.2 31st percentile
Medicine
it{ #120 Revista Brasileira de Saude Ocupacional 12 30th percentile
{:{ #121 Chinese Journal of Preventive Medicine 12 30th percentile
* #122 Archives of Breast Cancer 11 29th percentile
iﬁ{ #123 Kesmas: Jurnal Kesehatan Masyarakat Nasional 11 29th percentile
ﬁ #124 Problemy Osobo Opasnykh Infektsii 11 28th percentile
jﬁ( #125 Chinese Journal of Disease Control and 11 28th percentile
Prevention
ﬁ{ #126 Tobacco Prevention and Cessation 11 27th percentile
ﬁ #127 Kliniceskaa Mikrobiologia i Antimikrobnaa 1.0 26th percentile
Himioterapia
ﬁ{ #128 Brazilian Journal of Biometrics 1.0 26th percentile
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ﬁ Rank Source title CiteScore 2025 Percentile
ﬁ( #129 International Journal of Microsimulation 1.0 25th percentile
ﬁ{ #130 Epidemiologie, Mikrobiologie, Imunologie 0.9 25th percentile
iﬁ( #131 Modern Preventive Medicine 0.9 24th percentile
ﬁ( #132 ESMO Gastrointestinal Oncology 0.9 23rd percentile
ﬁ( #133 Journal of Global Health Science 0.9 23rd percentile
{:{ #134 International Journal of Medical Parasitology 0.9 22nd percentile
and Epidemiology Sciences
ﬁ( #135 Iranian Journal of Health Sciences 0.9 22nd percentile
ﬁ( #136 HIV and AIDS Review 0.9 21st percentile
jt{ #137 Public Health and Life Environment 0.9 21st percentile
f{ #138 Environmental and Occupational Health 0.9 20th percentile
Practice
ﬁ( #139 International Journal of Noncommunicable 0.8 19th percentile
Diseases
{:{ #140 Indonesian Journal of Public Health 0.8 19th percentile
f{ #141 Biostatistics and Epidemiology 0.8 18th percentile
ﬁ( #142 Journal of Occupational Health and 0.8 18th percentile
Epidemiology
{:{ #143 National Journal of Community Medicine 0.8 17th percentile
f{ #144 Unnes Journal of Public Health 0.8 17th percentile
ﬁ{ #145 Journal of Preventive Epidemiology 0.8 16th percentile
ﬁ{ #146 PLOS Mental Health 0.7 15th percentile
ﬁ #147 Journal of Biostatistics and Epidemiology 0.7 15th percentile
jﬁ( #148 Poblacion y Salud en Mesoamerica 0.7 14th percentile
ﬁ{ #149 Infection, Epidemiology and Microbiology 0.7 13th percentile
{:{ #149 Revista Facultad Nacional de Salud Publica 0.7 13th percentile
ﬁ{ #151 Journal of Community Medicine and Primary 0.7 13th percentile

Health Care
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jt{ Rank Source title CiteScore 2025 Percentile
ﬁ{ #152 Discover public health 0.6 12th percentile
ﬁ( #153 China Preventive Medicine Journal 0.6 11th percentile
ﬁ #154 Iranian Journal of Epidemiology 0.5 11th percentile
jﬁ( #155 Journal of Oral Health and Oral Epidemiology 0.5 10th percentile
ﬁ( #156 Arab Journal of Forensic Sciences and Forensic 0.5 10th percentile
Medicine
ﬁ #157 Chinese Journal of Stroke 0.5 9th percentile
ﬁ #158 Egyptian Journal of Community Medicine 0.5 8th percentile
ﬁ( #159 Russian Military Medical Academy Reports 0.5 8th percentile
iﬁ{ #160 Media Kesehatan Masyarakat Indonesia 0.5 7th percentile
ﬁﬁ( #161 Turkish Journal of Public Health 0.5 7th percentile
ﬁ( #162 Indonesian Journal of Tropical and Infectious 0.4 6th percentile
Disease
iﬁ{ #163 Journal of Health System Research 0.4 6th percentile
ﬁﬁ( #164 Epidemiology and Health System Journal 0.4 5th percentile
ﬁ( #165 Journal of Interventional Epidemiology and 0.4 4th percentile
Public Health
it{ #166 Turkish Journal of Child and Adolescent Mental 0.4 4th percentile
Health
ﬁ #167 Iranian Journal of Diabetes and Metabolism 0.4 3rd percentile
j:? #168 Japanese Journal of Health Physics 0.4 3rd percentile
ﬁ( #169 Indian Journal of Forensic and Community 0.3 2nd percentile
Medicine
ﬁ #170 Tumor 0.2 2nd percentile
j:? #171 Anthropological Researches and Studies 0.2 1st percentile
ﬁ( #172 Liaquat National Journal of Primary Care 0.2 Oth percentile
{:{ #173 Clinical Infectology and Parasitology 0.0 0Oth percentile
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Two Faces of Sarcopenia: Distinct Metabolic and

Cardiometabolic Signatures across Obese and Non-Obese
Phenotypes in a Multi-District Urban Population in Jakarta - A
Cross Sectional Study
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Abstract

Introd uction: Sarcopenia and chesiby ane increasingly recopnized as overlapping condi-
Hemis thapgentribute to adverss health outeomies, particulardy i rapidly urbanizing pop-
ubabions. The coesistence of both conditions, termed sarcopenic phesity, represents a com-
ple phenotype with potentially gréater metabolic burde o it differentinbion Ergem
nin-obese sarcopenia remains i nsafficien tly explored, Aim: This stady aimed to'cormpang
retabolic and cardiometaboligmrrafiles between sarcopenic abesity and mon-obese sapoo-
penia in an urban population: Methods: A cross—sectional study wias conducted using =ec-
cndary data from IMBON 2025 database in Jakarta, Indonesia, Participants were
adults .'||:e;f_'d 218 years diagnosed s sarcopenia based on the 2025 AsGan Wm‘]-:i.n.lq Grm.l]:!
for - Sarcopenia (AWES) criteria. Sarcopenic cbesity was defined according to the 2025
AOASO-TAGE comsensus using BME 225 kg/m® and visceral fat level =100 A total of ap-
simately 604 parbicipants were inchaded from five adminlstrative regions of [akarta,
afa were analyzed using Mann-Whitney U test and Chi-square test, with results pre-
sented a5 median {min-max), mean rank, and odds visk {OR) A dot-and-whisker platwas
ueedelo visualize effect sizes, Resulls: Sarcopenic obesity was associated with older age
and jpher propocbion of males (p = 001} Significant differences were observed nosvs-
ol siastalic blood pressore, fstimg blood glucose, glycerides, and HDL {all p <
L0103, indicabmg a more adverse cardiometabolic profle. No sigmbicant differen et were
fouind for kemoglobin, total cholesterol, LDL, uric acid, and handgrip strength, Conclu-
sion: Sarcopenic obesity Tepresents a more severe metabolic phenobvpe compared to non-
obese sArcopenia,

Keywords: sarcopenia; sarcopenic obesity; metabolic profile; cardiometabolic risk; urban
population; AWGS 2025; ADASO-1AGE 2025
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1. Introduction -

Barcoperacs a progresaive and generalized loss of skeletal muscle mass and strengih
aszociated with adverse cutocomes such as falls, s, frailty, and mortaliby. Although
commonky assadated with aging. muscle decline beging as carly as t arth decade of
life, with an annual Less of 1-2% after the age of 50 years{1) Globally, the prevalence of
sArcopenia v widaly doe'to heterogensity in diagnostic crileria, ranging from 10595 Lo
I7% based on & meta-analysis of 151 studies involving moes than 692,000 individ uals(2)
This variability highlights both the magnitude of the problem and the ongoing challenge
i establishing standardized definitions and measurements of sarcopenta (3}

In parallel, obesity has reached pandemic proportions, with it prevalence more fhan
doubling worlgsside simoe 19680 and corrently affecting approximately 30% aof the global
population. (4 Thhesity significantly increases the risk of chronic diseases such as type 2
diabefespardiavascular disease, cancer, dementia, and deprision, and contributes fo in-
creased healthcare costs by up o 305 compared o individuals marmal body mass
index.{3y However, the "obesity paradox” suggests a mone comples-fe between
body mass index and mortality, particularly im alder populations, where lowe amd
high BMI aré associated with inereaded morslity risk, forming a U-shaped corvie (6-8)
Thi= 'Pn.r.:d-::lx imdicates thiat BRI alome may imdet]ua.‘l:e{?.' |::1.]:|-+|.1r|.= |:|-;_|-:I'_;r r|:|u'|1]:|-:_x;:i.|:i.|.1n and
cardiometabolic risk, as individueals with sarcopenia may present with mackedly different
aclipesty. despite having similar degrees of m e lepsr, Comsequently, sarcopenia may
manifest as two distinct phenctypes, non-obese sarcopenia and sarcopenic chesity, which
are | thesized tp exhibit different metabolic and cardiometabolic profiles. (9,10

ocoexistence of sarcopenia and obesity, termed sarcopenic obesity, represergs a
muore severe and :!:in:iral-J:,- reslevant ]:||'||.1n|.11:_l,']:|e e boiks I:-:mP-:!ﬂJI’H!-I.‘L{ advirse gy,
prevalence of sarcopenic obesiby varies widely depending on diagnostic crteria, ranging
from (LEY% o 223% in women and 1.3% to 15.4% in men, with increasing prevalenoe at
older ages{11,12) A global meta-analyds estimated its prevalence at approdimately T1%
armong abder ad u[t-.-'.l:é} Imiportantly, sarcopenic obsesity as been associated with signifi-
cantly higher rlsks of cardiovascular disease, reduoced bone mineral density, and all-cause
miortality compared booeither conadition alome14-16) La olwort studies, mcheding
MHAMES I and UK Bichark, consistently demonstrate that Individuals witly saroopenic
pbesity have a markedly ncreased mortality risk, emphasizing its clirical and public
hiealth im portance. {17,18) In additiom 4o these cinical outeomes, SArCOps L l::-l:luﬂil::..' ix
characte rized b}' mietabolic amd I'Ilﬂ'l'lﬂl:utfl“i.t alberations t may ritlect: ity undurl}"inﬁ
pathophysiolegy, Cardicmetabolic biomarkers, including blood pressure, fasting blood
gluccee, lipid profife serum uric acid, and hemoglebin, provide important insights into
metabolic homweostasis, systemic inflammation, osddative stress, and metribonal status
119,20
The -'.lm.'u-]-:rpmer:l: af &an.upenia. and ﬂrl.‘npen.i-: uhe.ﬁ:l:}f"ﬂ mutﬁfa.ﬂ:n'ial, 'mw.ﬂ\r.inﬁ
|.'|.u.11|:l|.u:-: interactions bebween metabolic, harmomal, i.l"|ﬂﬂl.'l"ll.'l'l.d|:|:ilT]-', arsd l'iil:ﬁ.'r_g,rju-n.-hted
factort. Both comditions are strongly associated with metabolic and cardiovascular disor-
ders, inchuding diabetes, dyslipidemnia, (21} metabolic symdrome {225 resteictive ung dis-
ease, (23} osteoporesis (24), Mechanistically, chronle low-grade Inflammation, inswalin pe-
sigtamoe, mnitochandrial dysfunction, and alterations in lipid and glucose metabalism cot-
tribute bo muscle degradation and fat accomulation, creating a vicious cyele that exacer-
bates disease prog ression. 4,253,260

Fecent advances i diagnoshc crteria, particulachy e 2125 Asiam Wiorking Group
for Sarcopenia (AWGS] comsensus, have strengthened the conceptual framework of
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ATC ia through a life-course approach, simplified diagnestic algorithms, and veoogni- o
tem of skeletal muscle gy a central organ interacting with multiple physiolozical sys- o
te s (27, 28) In parallel, Bhe Asia-Uoeania Association for the Study of Obesity (ADASDY =
and the Intermational Association of Gerontology and Geratrics Asia/Oceania Begion =
(AGG-ADR) consemsus has established sarcopenic obesity as a distinct clinical entity e- %
quiring standardized diagnostic eriteria and targeted management strategies (29) Within: @
this updated framework, the concept of the “Twe Faces of Sarcopenia” emerges, distin- @
guizhing between non-obese sarcopenia and sarcopenic obesity, which may exhibit fun- 60
damentally different metabolic and cardiometabalic profiles, 111
In addition to conventional cardiometabolic biomarkers such as ghycemic status, lipid 102
prutile, and blood pressure, hemoglobin and serum uric acd may prowvide complemm- 103
Eary i.'ms-lgh'l'x imbey the b‘iL}lLIE‘.il:ll. meschanismy u:ndurl:..'i.ng s Fthmut:.']:m H-um-:_a-ﬁl.-:_:bi:r: 104
reflects oxy gen-careying capacity and tissue oxygenation, which are ezsential for sheletal 105
mnscle metabolism ard function, whereas serum unic achd is closely linked te oxidative: 14
stress, chirenic inflammation, insulin reststance, and metabslic symdreme, {3051) There- 107
Foee, this study aims b explone how varioos metabaolic factors {including glycemic skatus, 108
Lipid profile, hemaglobin, uric acid, and blood pressure) are differentially assodated with 109
thiese h\'u'phl:-nut}']:luﬁr l:rr.:wi:d'inE I:IL"E'FEF 'im:iEht inko the l'vcl.'t-.n::-HL-nEi.t}' i :I.'.|.n'.'l.1].'llll.‘l.i:ﬂ and 104
its climical jm]:!'li.-rﬂ-‘r.iurm i a |.:|r3|:1.|r|:|:tn F-::-]:!ul.ﬂl:inn in Jakarta, Indonesia, where r.:lF-i-'_l ar- 181

ba nization and lifestyle transitions may further shape these metatolic pattems, 112
2 Material andﬂlzﬂmd; 1E3
L1 Study Desigh o Setting 14

This study emploved a Goss-seconal design using secondary data obtained from. 115
the PRIMBON (Martnership for Besearch, Inmowvation, and Multisectoral Benefit for Out- {16
reach and Metworking) database, developed by Universitas Tarumanagara sioce June. 107
2024, The dataset otiliced in thiz study correspomds to the 2023 data oollechon period. 108
Data were derivid from five sdministrabive regions of Jakarts (West, Morth, South, Cen- 109
tral, and East Jakarfa), with three represenbative districts selected from vach region be en- - 1240

sure adequate geographic representation of the urban population. 121
. )'q:frm'mr. .EHTJHJ'.Il'r.'. arid :’in.llqr.'r'.lrg T:'d'ruﬁ'rri.r 122
shady population consisted of adult individuals aged 218 vears residing in fa- 125

ket wher were identified as having saropeenia based on the 2023 AWGS Criteria amd nec- 124
orded in the PRIMBOMN databage, (27,26 The minimum sample sz was caloulated using - 125
the fommula: 124
-@Ftl —p)

I o= T 127

Assuming a denee lvel of 95% (£ = 1.96), estimated prevalence (p= 05}, and 125
precision (d o= 005}, the minimum nequired sample size was 384 participants. To enhance 129
statistical power and acconint fase Pltunﬁ.aldu.l:a. exclusion, a botal eum'pleul: aF:-'|:|-r|.1:-:i.1'r|.:ri:-t']'|.I 1341
SN participants wis targeted. A clugterisd ha:np]i.ng np'Pl'nrl.-'.'l'l Wik a.'FIFIJjL-LI acroes bl e 131

lected districts o ensure proportional representation 132

E.H.Qrdmim ard Exchizion Triteran 133
Participants were included if they were adulis aged =18 years residing in Jakarta, 134
entified as having sarcopenia based on the AWGS 2005 criteria (27,28}, registered in the 125
FRIMBOMN 2025 database, an ad complete data on anthropometric, muscle, and 1346
metabolic parameters. Becaus primary objective of this study was to compare the 137
metabolic and cardinmetabalic characteristics of the two dinically recognived sarcopenia 138
plrenoty pes inon-abese sarcopenia and sarcopenic obesity ), only participants meeting tha' 1349
T iges ) i G 1 A0 o
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diagrestic criteria for sarcopenda were included. Accordingly, healthy individuals and 149
vhese participants without sarcopenia were not included, as comparisons with these 10
grovps were beyond. the scope of the present study, Information regarding medical 142
history vsed for the exclusion criteria was obbained from a stondardized self-reported . 143
health iommaire. completed by particpants during the PRIMBOMN 2025 health 144
screening. Farticipants were excluded if they had incomplete or missing: data, resided 145
outzide Jakarta, or self-reported conditions that could comnpromise the validity of muscle 146
strength, body compesition, or metabolic measurements, including disorders affecting 147
hindgrip stremgth {e g upper limb injury or newromuscular diseases such as myastbenia 148
gravizh, condibtions inferfering with body composition assessment {e.g, metallicimplants 149
or prosthetic devices), secomdary hypertension or other: conditions mdfluencing blood 150
pressure medsurements, huma.h:l:_sﬁi.d:al disrdiers :|._|:'I:L=c|:'m5 humuHJLi:in D]y (g, 151
pelycythemia vera or aplastic anemia ), hereditary or severe Upid metabolizm disorders, 152
type 1 diabogme mellitue, o other clinical conditions known e significantly alter metabdic 153

bicmarkers such as fasfing bloosd glucose, lipid profile, and unicacid, 154
155
1.4, Owliw Coflection Frocedires 154

Bata were extractsd from the FRIMBON 2025 database following a standardized 157
protocal.  The  dataset  included.  demographic Er:.i:tva:ri.stl-.';ar anthropametric 158
measurements, muscle function (handgrip strength ), v compoeition assessed by 159
bioelectvical impedanoe analvplsarBIA} {zheletal muscle index and visceral &t lewvel), and  Tsd
cardiometabolic parameters (Blood pressure, hemeglobin, Hpdd profile, fasting Blood  is1
plucese, and wric acid), Data ceaning and validation wene performed prior to analysis, 162
inchuding screening dar completeness, plansibility, and consistency across variables. Only 183
eligible participants meeting the predefined criteria were incdluded in the finad analyss, 164

25 Oevabipona! Definitioes ard C‘.'nﬁ:{fir.ﬂmn%rmﬂm ithl Ssercopeis Cbesity 185

Sargopenia was defined based on the AWGE 20025 cﬂtwsdng appendicular skeletal 10
moiEche mass indes (ASKheight*) and handgnip strength, skeletal muscle masswas 167
defimed as <76 kafm® for men and <57 kafm? for wipypen aged <65 vears, and <70 Egfme?  les
b and =57 -i:E;.'::rlz bor woamien nﬁ:d =h5 years, Low hmdﬁ!‘.-l]:l sl:renEH'l was debfimed 189
as I:;E:I:{lrrn.:'n amd ﬂﬂ'h‘.ﬁf WOEIET qE-r_'d <5 }':‘m’i,'uﬂdﬂﬂﬁzg for mien and <18 kg 170
for women aged 205 years. (27 28} Sarcopenic obesity was defined a ing o the 2025 171
conisensLs of the .-".Ox'-‘g") arwd the LAGC-ADR, whereby participants lled the AWGS 172
criteria forsarcopenia in addifion toobesity defined as body massi 225 K 1Ta
and wiscoral fal bavel >10 as an alberna live o walst circumference.(2%) Based on these cri- 174
teria, participants in this study wene calegorized into bwo groups! non-olese sarcapenia 175
and sarcopenic obesity. These definitions were adapted to align with the measurement 176

specibcations of the devices used in the standardized PRIMBON 2025 data collection 177
>, ylﬁrk'm':‘m.rl_usis i7&
Il statistical analyses wepe performed wsing [Bh SPES Statistics version 27.0 (IBM 179

Corp., Releaged 2020, IBK 5P55 Slatistics for Windows, Yersion 27.0, Armonk, WY, USA: s
IEM Corp. ) and.MEmE.ﬂ: Excel 368 (Microsoft Corporation, Bedmond, WA, USAY, De- 181
scriptive (univariate) analy as conduded o summarize the characteristics of the 182
.-rlud:,- ]:l.i]:!tllaﬁn'n. Mumerrical varables wens P:r'l"_-.'mh:d as median [minimum-maximum] 133
due to non-noermal distribution, while categorical variables were expressed as frequences 134
and percentages. 185

Bivariate analy=is was perfo compare differences betwern sarcopenc obesity . 184
and mon-obese sarcopenia groups Mann=Whitney U test was used for confinious 187
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variables, swith resul based on mean rank differences, while categoerical var- 138
iables were analyeed wing the Chi-square fést pwith Yates" coméction when appropriate). 1349
Effect estimates for categorical variables were reported as Odds Ratio (OH) 194

Tor visually represent the magnitude and direction of ditferences between groaps, a 191
ertgmil-whisker plot wasconstructed, illustrating effect estimates and their correspond- 152
ing comfidere intervals. Statistical significance was defired as & two-talled p-valee <005, 143
with an alpha tevel of 5% and a statistical power of B0%. 194

X7 Jﬂuﬂ .-'1._p||.r.r|l|:\'.|.| 185

sstudy was approvesd by the Universitas Tarmmamagara Himan Besearch Ethics 196
Committes, Institute of Besearch and © iy Engapement, ander ethical apprival 197
nuamber 115-UTHREC/UNTAR/IV 2026, The v utilized secondary daba from the 198
FRIMEBOMN database, and all data were ancnyvmized price to analysis i ensure participant 159

ot tabity. As no direct inberaction wigy partidpants was cenducted, informed con- 24
senl was waived by the ethics committes. All procedures were carried out in accordance  20d
witth theethical principies outlined in the Declaration of Hefsinki, m2
3 ﬁsu]t:i 1L

A bokal of 604 parbicipants med the inclusion criteriaand were included in the analysis 4
(Figure 1), The median age was $1.7 years, with a predominange of females (61 9% ) Most ;s
parbicipants were employed (06.3%) and maeried (70.9%). Sarcopenic obesity was identi-
fied In 13.1% of participanta. Median and Interquartiles cardiometabolic parameters, in- 27
cluding bleod pressure, lipid profile, glucose, hemoglobin, and uric acid, are presented in
Table L.

5

=2

% B

Records idendfied in
PRIMBON database (2025)
n=1374

Exctuded {m = 17T}
Mormal ar jist Pessible Sarcopema

n =057

HWon-fasting paricipants before biochemical

exEmination
m =534
Icamplete data for key study vanables

n =9

Medical conditions aflecting metaholiciody

compestbivn nterpretstion

m = i

Final eligible participants
Iwchaded in analvsis
n = &4

Fof L1

Figare 1, Flow dizgram of participant selection, 21
@N& L. Baseline Dremographic, Anthoopemetric, Musde, and Cardiometabolic Profiles of the 212
Stady Popualatin. 2%
Param eter Sarcopenic Ellb.esit_l.r Sarcopenia
T s b st 1 330 s
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mﬂ Teled (10D Nl Medd (IR
AfE, years 79 (1041 A4 (45 - T 525 (100 3B {26 = 545)
Crimelor
. Mk 42 (55.2) 158 {35.5)
A7 (418 : {81
e Femak G BERLD
D padinn
* Employee 27 (34.2) 313 {59.6)
w  Selbemiploved 4 (5.1 gt |
s Unemployed 45 (1.4} 190 {36:2)
WLaritnl ainfus
. Maried 76 (96.2) 352 {i57)
58 175 (33
= Unmarried ) e
gdir weight, ke 74 (104} &5 (R0 - 71 525 {100) 517 (48 - 50}
Body height, cm MERRELH 1547 (1457 = 1805 250100 1578 {152.1 = 162)
Body mass indes, kiym? 74 (1K) T (255 = 18.1) 525 (100) 25 (1941 = BB 25
Handgrip strorrti, kg 771NN 16 - 28] 525 (100) b s o S
Skeletal sche inde, Kgim? ECAREL S5 - T3) 25 100) 34449 - pJF)
Gcreral Fab Lise s UMY 12111-15) 525 (1004 513-7)
yabalic Blond Fresaiare, mimHg T 1Y 120130~ 144 SRS {100} 12k {200 — 129
Diastolic Blaod Pressure, mm Hg 74 (11 B [ B0 525 {100 TRITO - B
Triglveerides, maidL TH0 158 (124 - 213) A5 (1000 131 (1 - 1R85
Low Density Lipoprotein, mgidl 71NN 11755 -137) 525 (100 1714937 - 130
High Density Li poprotein, mg/dL 74 (1141 G A0 52 (100 5R (45,1 « (5]
Tokal Cholesderol, mpdL FHIHHE 197 (176~ 232) SE3 {100 195 {177 - 21
Fasting blood Glucose, mghdL 74 1) 101 (BT - 122) 225 (1) H9.{82 - 100
Her oglolin, @il T 1HHY IES12-145) SEF (100 1284112 -14.2)
Uric Acid, mgidL 74 (1K1} 4.5 (19-55) 525 {100} 45138 -57)

214

Talle 2 and Figure 2 demonstrate significant metabolic and cardiometabelic differ- 215
erces between sarcopenic obesity and nom-obese sarcopenia based on Marnn—Whitmey U 26
ppat analysis, Individuals with sarcopenic obesity showied significantly higher mean ranks 217
o B sysolic and diastolic blood pressure, triglyveerides;, and fasting blood glouc all =&
F"f-ﬂ-”l]_. :indi.cal:inﬁ a more advers cardiometabolic l:lu'v::-:l':ih"_ I comitrast HEL levels were 2149
significanthy lower i the obese group (g =00H2), while ni significant différences zq
observed for hemoglobin, total cholesteéral, LDL, uric acid, and handgrip strength, Sex 21
distribution also diffiered significantly, with a higher proportion of males inthe sarcopenic 22
obesity growp (CR 2085, p = 0005, These findings are further visualized in Flgore 2, 223
whene dot-and-whisker plat estimates confirrn the direction ad magnitude of differences, 24
|'|i|:-||'| |:i|5|'|.|:i.'nE Lri.EJ}-'L'l:ride:t, Inbewencd prressazre, and E]u.l:ummrt‘he mnst Fu'\-::-mia'n-.nl: diserimi- 25
nating factors between the bwo phenotypes {see details mTable 2 and Figure 2), g

Table 2 Metabolic and Cardiometabolic Nfferences Betworn Sarcopenic Obesity and Mon- 227

Obese Sarcapenia, IR
PFarameter T}Te of Sarcopenia Mean Rank p-value
Dbesity Mo =Olbesity
Ape 5923 — Rd) 18 (18- 94) 3.7 w2502 <[
Systolic Blood pressure 30100 - X1 130 (81 - 192 %5, 3 v 2EROR <0t

Tt ion e 13T sl
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ﬁanu.: Blood pressure B (&0 - 105 97 (60— 115) 351,63 vs 295,11 0,007
Trighrcerides 159 (62 —524% 131 (45 - 496) 375,44 v= 252 52 <[
Lonw Drenesity Lipoprotein 117 {43 - 1B} 1TT.4 (M - 333} 32313 v 2004 (L.2Al
High Density Lipoprobein 1B (21 - BE ) 55 {19 - E5.8) 208 72 v 31119 (a2
Total Chofestera) 197 (111 - 333} 195 (96— 220 S0, 59 e 0] 2 (L84
Fasting Blood Glucasa 101 (62 - 315 g9 {6t -313) 397 P2 vs 2ER1F <0
Liric Acid 4.5 (25 -10.3) 4527 =113 AXG. 1 vs 25695 0197
Hemnzlobin 125074 - 16.3) 129 [Fd- 185} 242,49 v= 3. (1584
Hardzrip 20 (7.9 - 46) 2177 1=-59.3) 270, 52 we TS (081
Caernder 2035 .00

s Male A2 (18.5'%%) 1BE [B1. 7%} (1.235 =2.78F)
= Female AT (RS 337 (901 %)
Lipfe Acikd L
Lanwy nrndI:.']JHuﬂlﬂd -
High Diensiiy Eipaproien ——
Vil Chissl el il | 2 A
e ey lalvin il
Tinslolic Flood Pressure -
-|.|;|.|I S0 il] a0 II'IFI'I :.':'.l
Fasding, Bldad - ocose L 4
Frighsrriides -
Svsbulic Bled Presane e
e —i—
n'r.- :||,; n ) 3|; 0 .1,'1I 0 =..;| I ik

Flguare 2. Dotand-Whisker Flotof Metabolic and Cardiometabaolic Differenoes Betw een Sancop e
mic Crbesity and Non-Obese Sargopemnia

?Dmmmmn

In this study, the sarcopenic obesity group exhibited higher Blood pressure companad
b the non-obese savcopenda group, bath in systolic values (120 vs T30 romH e roean eank
bolbc walues (80 vs 77 mmmHg: mean rank 35163 vs
D951 p = Q7)) These findings are Coribistent with the study by Han etal, which re-

58,34 ws 2HE08; p< 000]) and

ported the highest prevalence of h
e R1E g

orhe rE O i ::a.n:l.:rplzni.-t I.":IE'Hil'_!." at 7. ch:1rr'r|:|».:|rr_~d
nom-nbese sarcopenis, with an increased sk up o OR 3.0 #5% T 2.45-

QZ:I.[SE} mieta-analysis by T, Bai et-al. alo reported that sarcopenia s associated with
an Increazed risk of hypertension, with a pooled OF of 12% (95% CT 1.00-1.67), and an
ey stponger association in Asian populatons (OR 1.50; ¥5% C1 I..B:'-—E.ﬁ?‘].i.ﬁl Further-
miore, an MHAMNES-based study dermonstrabed that improsed muscle quality 5 S50 -
gted with a reduction in hypertension prevalence by up to 75 and a :yfasr i systolic
bload pressure by 1RS mmiHyg @5% O —3.56 b -0.20),(34) while Luo et al. identified an
imverse relationship bebwesn relative muscle strengthand hyper tension (O 0,68 inomales
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and 081 in fermalesp(35) Therefore, part of the observed differences may reflect 244
demoeraphic differences bebween groups rather than obesity status slone, Furthermore, 217
because the analyses were based o5 unadjusted bivariate companisons, the indeperdent. 248
contribution of obesity could niot bedetermined., M4

A prospective study by Fark ot al., invalviges 25,103 hypertension-free participants,  Z0
tlzershowed that increased muscle strength was assoclated with lowerblopd pressureand 21
reduced risk of hvperteveion, particularly in women (36) However, s tudies hawve 52
demorstrated more complex relationships, swdh az Ji et al, who reported 2 pisilive asso- 535
clation bebween hand grip strength and blood pressure in overweight/obese men 37 and . 254
Fhang etal, whio observed a protective cffect im older women (38} From a pathophysio- 53
lorical perspective, this condition reflects the interaction between reduced muscle mass. =4
and increased H.l'_li.El-:,IE-:il:}'. which promuotes insulin resistarse, chronic inflammation, adi- =7
pokive-myolpse dysregultation, as well as increased sympathetic activity and vascular 58
stiffmess 39} A regent study by Dlamini et al, further demonstrated that the interaghy =50
betwieen HitEelE and adipose sz is mediated by various biological proteins, whmc—@;‘: 2l
FABP, 10, and GGH are positively associated with both visceral adipose fissse’and mus- 20
cle miass, while ACAN; CELAZA, PLAYGIH, and NCAMI show megative asoclabions, 2
and specific profeing ssch as MOTCHI, COLTATL and DEES are more closely related to 23
ad:il:r-::u-u Ha=mae, whiereas HGEBPL sociated with muscle mass, i.||.uxlra|:i.ng Ehi |:|.1|.'n]:||.-r_~:-: 64
mobecular regulation underlying the relationship between body composition and blood 25
pressure. (400} el

Tha 2 nic obesity arowpe in this study exhibited higher trighyceride levels and 7
lowwer HDL commpared desthe nan-obese sarcopentia group (TG 1539 va 1531 mgld L) mean e
rank 375.4d = 202 52 o (LT HDE: 468 v 35 mt;.l'l.'lL; mean cank JM4.72 v 311.19: p=  me
{002), while total cholesterol and LDL did not differ significantly, These findings indicate. 270
amore pronounced lipid metabolism dyshunction in sarcopendc ocbesity, parbcularly char- 271
acterized by hypertriglyoeridemia amd redwced HOL, ggflecting an athercpenic pro- 22
file. (4143}  This is consistent with the study by Huangg:al? which demcmsirated that - 273
elevgled Iriglveeride levels are significan ty assoclabed with an incressed risk of sarcope- 274
nia | for wend = 0001} in a nomw-linear diose—respo trerm, and are also linked to re-  #75
duced muscle mass. (44} Furthermore,. Yinoet al. repocted that i i such as s
TGHDL and LDL/HDE are stromgly associated with sarcopenda, with of LOZ (95% =7
CT02=104p and 127 (35% CI1.11-1.45) rEq_:lEt'I.'i.vEIi}-. em'phaﬂa'a'.'ing the importnce af ¥R
lipid interactions tn determining risk.(45 et al. also found that an increased LOLMHOL - 274
rakio is associated with up t hreefold Fogher riskof sarcopenia §OR 201 85% O 2p6- 240

B 040 Om the other h melationship between HOL and sarcopenia appears tobe. 31
comiplex;a fndinal sady by Wang et ol showeed that higher HDOL levels were asso- 2
ciated writhia Jimereased nsk of sargymenia (O 1,42;95% CT LI8-1.58),(47) while Huh =3

et al. Hi.Tni..Iﬂ.T]:r' rquH.n'tEd increased risk m the h':ghe:«:t HIL -.!-uarﬁt_e I:EIR 1.36: 05% CLEG- =M
1751048} Frum a pathophysiological perspective, these ndings reflect disropbed lipid - 25
mietabolism doven by msulin resistance, chronmie mflammabion, and alterabons moadi- =6
pokite-myvokine signaling, which affect lipuslysis, fatty acid oxidation, and lipid distribu- =7
fiom:, Elevated triglycendes contribulbe to lipotexicity in skeletal musche, white HDL dys- =8
fumiction may impair mitechondrial function and muscle energy metabolizm (49 Inaddi- . =9
bemy, chronie i flamemogaon aceelerates musele probein degradabion and worsens metabolic 204
dysfunction, creating a vidgious cyele that promobes the progresion of sarcopenie obe- 31
sty (4.50)
Fazting blood Elmuﬂeﬂuﬂs were higher in the sarcopenic obesity group comparnsd 305
for the noncobese sarcopenia groap (101 w5 B9 mad L mean rank 397, 72 w5 28R 17 p <0001, 24
These firdings indicate that ghycemic dysfunction is moere pronounced in sancopenic obe- 25
sy, meflecting a greater degree of insulin resistance compared  fo nopeobesg e

(TP TR [k b e




{Huesities B8, 7, o FOR PELRR BEVIEYW Yool 16

sarcopenia. {31-53) This is consistent with a meta-analysis showing that indjv'u:lualﬁgth =7
diabetes have'a higher risk of sarcopenia (OR 1.515, 95 C1 1 I]ﬂ—l.k_.[Sl!l' aswell as =8
lomgitudinal evidence demonstrativg that elevated fasting glucose is associated withan =9
imcreased risk of sroopenia 2955 L7100 055) Additionally, studies mdia- 300
h*h'l: popukations have shown that Ebrcemic control is significontly associated with 30
sarcopenta (B2.37% vs 47.97%,; p = 0O0OY), with an increased risk wp to O 1.79 (85% O 1.17- w2
2.75).(51) (b studies have alzo demonstrated that glucose fluctuations and elevated 505
mear glucose independent fsk factors for sarcopenpe and are associated with reduc- 24
bioms in musche mass and strepgtha 560,571 Purthermore, the trighoceride—lucose (TyGpin- - 305
dex, 3 a marker of in=ulin resistapee, Has been shown o be strongly assaciated with sar- 306
copernic obesity, with individuals m the highest tertile having a 1LE2-fold higher rigk com- 37
pared ko thoss in the oot 'l:-e:rl'i]u[ﬁ.'i-}.. and up to 3.369-fold in maleys and 3:157-fodd in 0H
females in-other analy=es(52), emphazizing the' central role of nsulin resl=tance in this~ W04
phienotype(58,5%) From a pathephysiological perspective, this condiliogee flects a bidirec- 5t
tional relationship between hyperglycemia and sarcopenia, in which insulin resistamce, 5t
chroric inflammation, oxidative stress, and the dccamulation of advanced gheation end- 312
products { AGEs) impair musche protein synthesis, mitochond ral furction, and bssueper- 513
fusion. Conversely, reduced muscle mass decreases peripheral glucose uptake, thereby 314
= I:L"'I.‘I:'EHI'I.E hyperglyeemia ard minfun:i.nﬂ the metabalic n':_l,':."lf_' undurl}rinﬁ, sarcopenic 315
obesity {58, 60-A2) Sl

Sarcopenic obesity represents a phenctype with a more complex cardiometabolic 567
buird e, characten zed by elevated blosd pressure, atherogenic dyslipidemia (high triglyc- 58
erides and losw HOLY and maore severe glucese disturbances, which imteract within the 514
spectrum of metabolic syndrome {16,63-65) | This is comsistent with multiple studi 4
showing that sarcopenic obesity, or related phenotypes such as dynapenic obesity, hasa 31
higher prevalénce of metabalic syndrome. compared - pon-sarcopenic or noncobese . 322
groups, as teported by Sdniéchal ef al, {18566 v= 469713971064, Chung et al. (9666 v 325
1523230067, and Kimoet al (5837110 vs T3 163 Y68, all of which consistently demonstrate: 524
a preater proportion of metabolic dizturbances in intiin';lua].ru with combined muscle loss 525
and obesity, Cther studies, including these by Baek 21 al, Park et and Kang et al, =

further show that the majority af individuals wi openic ebesity meet the eriteria for - 07
mietabalic syndrome (up o =60-70%]), reflecting the chastering of risk factors such as hy- 38
per oy, h}'FE’I’El}'I‘.‘!!l‘IﬂL and dyslipidemia writhim a simighe climical ertity. (G5BT a9

this study, no significant differengssy were observed between sarcopenic olwesity 54

il n-:-n-nb@ sarcopenda n hermoglobin Tevels (B = D56 or urc acid evels {p < (L1597, 51
which may be attributed bo the homogeneity of the study populaton, as all participants. 32
already met e AWES 2025 criterla for sarcopenta, resulting ina moee restricted Hologi- 335
cal varistion. Most existing liktrature has demonstratsd an axﬂm between hemogla- 354
ki and 5.'|ran-L-|1'iu.|:_:""| 4] wehire Loner ;‘II‘.":I'II.%.I abirn % are Iin by an inwreasied sk, 15
oof sarcopenda (OF 4!.45;@.-:‘[ (LGOI 71 s wvee]] as reduced musele mass and hunchon, 334
wehil i has been associated with a higher rak (DR 20495% €1 T.2-090472)  Incon- - 337
unst.mlaﬂmslﬂp'belwn uric acid and sarcopenia appears inconsistent, with some. 38
studies reporting a protective effect of higher uricacid levels { HE 0L57-0.72 inhigher quar- 339
tiles} (S, whereas othersh own positive or non-significant associatione after adjust- 50
mig; For confounders {B5-87) The lack of ﬁguﬁﬂuut‘ﬁndinﬁsin Ehas sbisdy may sugpestthat 21
hemoglobinand une and furetion more a5 general systemie markers or modulators of 42
muscle stabus, bub are not sutbaently sensibive to dsbiguish obesiby-based sarcoperma 33
phennty pes, particularly when compared tometabolic parameters such asblood prossure. 344
fipid profile, and ghicose, wipich more directly reflect metabolic dysfunction. (5557, 48) 33
This study found that The sarcopenic obeésity group was older than the nom-obese. 316
SATCOPENIA group (59 vs 3B vears; po< 0001} amed had.a sgnificantly different sex 307
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distribution, with a higher proportion of males (OF 2.035; p = (L3 These Tfindings are. 548
consiztent with the majority of the likerabure identifying age as a primary determinant of 349
sarcopenia, with prevalence increasing marked by affer the age of 30 years and reaching . 3540
up b 16.7% in ined ivicluals aged BI-89 years 12], as well as demomstrating sex-related dif- - 31

ferences, with prevalence rangin (HA-22 3% in females amd 1.53-134% in males{11) 2
This patterr is chosely related o age-associated changes in bedy composition, character- 53
red by & decling in muscle mass and an increase in fab mass, which are not coptured ¥4

by indices such as BML thereby contributing to'the "obesity paradox” and the U-shaped %5
refationship bebween BMIE and mortality. (4889 The mml:u'nn'riuf elder age and sex 54
differenoes is clinicall v important, 93 sarcopenic obesity has been assodafed with ahigher 57
risk of cardicvmscular diseass, reduced bone minecal dengity, and increased mortality w8
n:rnl:la.n:d tin aithier eondition alone, with Lar!;ve! cobart shudies such as WNHAMNES LI and 359
the UK Bickank consistently demonstrating asignificantly elevated mortality risk in this- 564
population, (14,17, 15) 1

Furthermond, routing asse nt of muscle strengih, body compositien, blood pres- 562
sure, and metabolic pararmeters should be congidered, particulacty indlder adults and in- - 363
dividuals with obesiby or mther cardiometabolic sk 5. Early idenb fication of ar- 4
copenic obesity provides an opporctanity to implumenl:. ted dnberventions, ﬁ:l_l,']udmﬁ w5
rosistance Exercise, u.dn:qllah!- pProtein itk W\-ui.E,J'lt maragement, and optimization af s
bloesd pressure, Bpid profile; amd glveemic control, Integrating these measures into pri- 367
miry care and commmanity-based health progeams may help slow disesse progression, s
preserve physical function, and reduce the long-term burden of metabolic syndeome, car- 564

dim'%.llar disease, disability, and premature mortality. et
% study has ral irriportant stremgths. IE utilizes a large, mulb-district wrban. 21
datiset From Jakarta, a ingg for a more comprehensios and representative assessment 2

of sarcopenia phenotypes in a realworld metropolitan population. The use of updated 573
diagraestic Feameworks, including AWGS 2025 arad the ACASOCLAGE 3026 cor=ensus for - 54
sarcopenic obesity, enhamces the clinical relevance and contemporary validity of the find- 35
imgs 2729 Additiomally, the study adopt= an integrated metabolic approach by simulta- 37«
necusly evaluating multiple cardiome tabolic parareters, enabling a more holistic under- &7
stamclimgs of t wo faces of sarcopenia”, TR
Horwever, several limitations should also be acknowledged. First, the cross-sectional 579
design preclude: can inference and does’ ot permit evaluation of teenporal e
relationship=.  Second, analyses were based primarly on unadmsted bdvariate &9
comparisons withou! mulbvariable adjustmen! for important oonfounding variables,  ®2
parbcularly aze and sex, which differed significantly bet groups amnd may hawe. &3
imflienced the observed metabolic dif ferences. Participants with sarcopentc obesity were &4
alder and miore .FlE'l:]uml:F_!.r male than thise with non-obese AT Batber tlhan  #5
rhefp-n-em:nl:inﬂ P-runa.r_g,' Find:ing:i, these  differences should be comsidered i.l.'l1'F|I.'IlI.'|iJl.1|: kS EY
ohial confounding facters because both age and sex areindependently assocdated with =7
oo pressure, glucose metabolism, lipid profile. and body composition. Consequently, 85
part of the observed metabolic differences between groups may reflect demographic =9
differences rather than obesity status alone, ]
Furthermore, the secondary databaze did nob include several potentially important 31
cotfenanders, ineluding age, wex, dictary intake, physical achgaty, smoking skabes, aloohel 32
consumption, medicabon use, and soddesonomic Bclors sequently, the observed 33
differenees should be 1 reted ag associabions rather than independent effects of 4
nbezity. Fimally, because study pirulation Bted exclugively of individuals with w3
sarcopenia from-an uthan population in |akarta, the findings maynot be generalizabletn w4
rural populations or other ethnic groups . with different demographic and lifestvle 87
characteristics, Future studies noorporating multivariable armalyses are needed to 28
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determire whether these associabions rermain g‘t&r adjustment for age, sex, and other
potential confounders,

{5

5. Conclusions 2

This study demomstrates that the bwo phenobypes of srcopenia (non-obese 03
sarcopenia and darcepenic obssiby f exhabit deshinct metabobic and cardiometabobie profiles a4
in an urban Jakarta papulation. Compared with individuals with non-obese sarcopenia, 405
?‘;&‘ with sarcopenic obesity were older, more frequently male, and exhibited  higher
oo pressure, fasting blood glucese, and trighyeenide levels, along with Io HIZL
concentrations, In contrast, hemoglobin, total cholesteral, gL, wric acid, and handgrip
strength did not differ significantly bebween groups These findings sugpest that
sarcopenic pbesity is associated with o less favorable L'ﬂrdiun':ﬂahé profile; however, 410
the chserved differences may also be influenced by potential Snfounding factors, 411
incliding age, medication use, phvsical activity, ﬂatar}*hahim smunking stafis, and other 412
lifestyle-related factors thal were not available inc e present dataset. Therefore, these 15
results shoulkl be' interpreted o8 associative ather than causal. Fubore stadies 414
imcorporating  multivariable analyses and  longitadinal designs o warranted to 415
determire: the independent contribution of obesity o metabolic dystunction among . 46
mdividuals with sarcopenia, 17
RL
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Obesities 2026, 6(4), 58; https://doi.org/10.3390/obesities6040058 (https://
doi.org/10.3390/obesities6040058) - 9 Aug 2026

Abstract Background: Gastroesophageal reflux disease remains a common
postoperative issue after sleeve gastrectomy. This study examined whether

preoperative symptoms, clinical factors, and endoscopic findings predict reflux
symptoms one year after surgery. Methods: We performed an observational cohort
study including 207 patients who underwent sleeve [...] Read more.
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Abstract Maternal obesity has been associated with offspring fetal programming,
increasing the risk of developing chronic diseases in adulthood, including type 2
diabetes, hypertension, and behavioral disorders such as anxiety and depression. Milk

whey (MW) peptides, administered as a supplement, reduce food intake and [...] Read
more.
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Abstract

Introduction: Sarcopenia and obesity are increasingly recognized as overlapping con-
ditions that contribute to adverse health outcomes, particularly in rapidly urbanizing
populations. The coexistence of both conditions, termed sarcopenic obesity, represents
a complex phenotype with potentially greater metabolic burden, yet its differentiation
from non-obese sarcopenia remains insufficiently explored. Aim: This study aimed to
compare metabolic and cardiometabolic profiles between sarcopenic obesity and non-obese
sarcopenia in an urban population. Methods: A cross-sectional study was conducted
using secondary data from the PRIMBON 2025 database in Jakarta, Indonesia. Participants
were adults aged >18 years diagnosed with sarcopenia based on the 2025 Asian Working
Group for Sarcopenia (AWGS) criteria. Sarcopenic obesity was defined according to the
2025 AOASO-IAGG consensus using BMI > 25 kg/m? and visceral fat level > 10. A to-
tal of approximately 604 participants were included from five administrative regions of
Jakarta. Data were analyzed using Mann-Whitney U test and Chi-square test, with results
presented as median (min—max), mean rank, and odds risk (OR). A dot-and-whisker plot
was used to visualize effect sizes. Results: Sarcopenic obesity was associated with older
age and a higher proportion of males (p < 0.01). Significant differences were observed in
systolic and diastolic blood pressure, fasting blood glucose, triglycerides, and HDL (all
p < 0.01), indicating a more adverse cardiometabolic profile. No significant differences
were found for hemoglobin, total cholesterol, LDL, uric acid, and handgrip strength. Con-
clusions: Sarcopenic obesity represents a more severe metabolic phenotype compared to
non-obese sarcopenia.
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1. Introduction

Sarcopenia is a progressive and generalized loss of skeletal muscle mass and strength
associated with adverse outcomes such as falls, fractures, frailty, and mortality. Although
commonly associated with aging, muscle decline begins as early as the fourth decade of
life, with an annual loss of 1-2% after the age of 50 years [1]. Globally, the prevalence of
sarcopenia varies widely due to heterogeneity in diagnostic criteria, ranging from 10% to
27% based on a meta-analysis of 151 studies involving more than 692,000 individuals [2].
This variability highlights both the magnitude of the problem and the ongoing challenge in
establishing standardized definitions and measurements of sarcopenia [3].

In parallel, obesity has reached pandemic proportions, with its prevalence more than
doubling worldwide since 1980 and currently affecting approximately 30% of the global
population [4]. Obesity significantly increases the risk of chronic diseases such as type
2 diabetes, cardiovascular disease, cancer, dementia, and depression, and contributes to
increased healthcare costs by up to 30% compared to individuals with normal body mass
index [5]. However, the “obesity paradox” suggests a more complex relationship between
body mass index and mortality, particularly in older populations, where both low and
high BMI are associated with increased mortality risk, forming a U-shaped curve [6-8].
This paradox indicates that BMI alone may inadequately capture body composition and
cardiometabolic risk, as individuals with sarcopenia may present with markedly different
adiposity despite having similar degrees of muscle loss. Consequently, sarcopenia may
manifest as two distinct phenotypes, non-obese sarcopenia and sarcopenic obesity, which
are hypothesized to exhibit different metabolic and cardiometabolic profiles [9,10].

The coexistence of sarcopenia and obesity, termed sarcopenic obesity, represents a
more severe and clinically relevant phenotype due to its compounded adverse effects. The
prevalence of sarcopenic obesity varies widely depending on diagnostic criteria, ranging
from 0.8% to 22.3% in women and 1.3% to 15.4% in men, with increasing prevalence at older
ages [11,12]. A global meta-analysis estimated its prevalence at approximately 11% among
older adults [13]. Importantly, sarcopenic obesity has been associated with significantly
higher risks of cardiovascular disease, reduced bone mineral density, and all-cause mortal-
ity compared to either condition alone [14-16]. Large cohort studies, including NHANES
III and UK Biobank, consistently demonstrate that individuals with sarcopenic obesity
have a markedly increased mortality risk, emphasizing its clinical and public health im-
portance [17,18]. In addition to these clinical outcomes, sarcopenic obesity is characterized
by metabolic and hematologic alterations that may reflect its underlying pathophysiology.
Cardiometabolic biomarkers, including blood pressure, fasting blood glucose, lipid profile,
serum uric acid, and hemoglobin, provide important insights into metabolic homeostasis,
systemic inflammation, oxidative stress, and nutritional status [19,20].

The development of sarcopenia and sarcopenic obesity is multifactorial, involving
complex interactions between metabolic, hormonal, inflammatory, and lifestyle-related fac-
tors. Both conditions are strongly associated with metabolic and cardiovascular disorders,
including diabetes, dyslipidemia [21], metabolic syndrome [22], restrictive lung disease [23],
osteoporosis [24]. Mechanistically, chronic low-grade inflammation, insulin resistance, mi-
tochondrial dysfunction, and alterations in lipid and glucose metabolism contribute to
muscle degradation and fat accumulation, creating a vicious cycle that exacerbates disease
progression [4,25,26].
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Recent advances in diagnostic criteria, particularly the 2025 Asian Working Group for
Sarcopenia (AWGS) consensus, have strengthened the conceptual framework of sarcopenia
through a life-course approach, simplified diagnostic algorithms, and recognition of skeletal
muscle as a central organ interacting with multiple physiological systems [27,28]. In paral-
lel, the Asia—Oceania Association for the Study of Obesity (AOASO) and the International
Association of Gerontology and Geriatrics Asia/Oceania Region (IAGG-AOR) consensus
has established sarcopenic obesity as a distinct clinical entity requiring standardized diag-
nostic criteria and targeted management strategies [29]. Within this updated framework,
the concept of the “Two Faces of Sarcopenia” emerges, distinguishing between non-obese
sarcopenia and sarcopenic obesity, which may exhibit fundamentally different metabolic
and cardiometabolic profiles.

In addition to conventional cardiometabolic biomarkers such as glycemic status, lipid
profile, and blood pressure, hemoglobin and serum uric acid may provide complementary
insights into the biological mechanisms underlying these phenotypes. Hemoglobin reflects
oxygen-carrying capacity and tissue oxygenation, which are essential for skeletal muscle
metabolism and function, whereas serum uric acid is closely linked to oxidative stress,
chronic inflammation, insulin resistance, and metabolic syndrome [30,31]. Therefore, this
study aims to explore how various metabolic factors (including glycemic status, lipid profile,
hemoglobin, uric acid, and blood pressure) are differentially associated with these two
phenotypes, providing deeper insight into the heterogeneity of sarcopenia and its clinical
implications in a large urban population in Jakarta, Indonesia, where rapid urbanization
and lifestyle transitions may further shape these metabolic patterns.

2. Material and Methods
2.1. Study Design and Setting

This study employed a cross-sectional design using secondary data obtained from the
PRIMBON (Partnership for Research, Innovation, and Multisectoral Benefit for Outreach
and Networking) database, developed by Universitas Tarumanagara since June 2024. The
dataset utilized in this study corresponds to the 2025 data collection period. Data were
derived from five administrative regions of Jakarta (West, North, South, Central, and East
Jakarta), with three representative districts selected from each region to ensure adequate
geographic representation of the urban population.

2.2. Population, Sample, and Sampling Technique

The study population consisted of adult individuals aged >18 years residing in
Jakarta who were identified as having sarcopenia based on the 2025 AWGS criteria and
recorded in the PRIMBON database [27,28]. The minimum sample size was calculated
using the formula:

Z*p(1—
o= P; L= p)

Assuming a confidence level of 95% (Z = 1.96), estimated prevalence (p = 0.5), and
precision (d = 0.05), the minimum required sample size was 384 participants. To enhance
statistical power and account for potential data exclusion, a total sample of approximately
500 participants was targeted. A clustered sampling approach was applied across the
selected districts to ensure proportional representation.

2.3. Inclusion and Exclusion Criteria

Participants were included if they were adults aged >18 years residing in Jakarta,
identified as having sarcopenia based on the AWGS 2025 criteria [27,28], registered in
the PRIMBON 2025 database, and had complete data on anthropometric, muscle, and
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metabolic parameters. Because the primary objective of this study was to compare the
metabolic and cardiometabolic characteristics of the two clinically recognized sarcopenia
phenotypes (non-obese sarcopenia and sarcopenic obesity), only participants meeting
the diagnostic criteria for sarcopenia were included. Accordingly, healthy individuals
and obese participants without sarcopenia were not included, as comparisons with these
groups were beyond the scope of the present study. Information regarding medical history
used for the exclusion criteria was obtained from a standardized self-reported health
questionnaire completed by participants during the PRIMBON 2025 health screening.
Participants were excluded if they had incomplete or missing data, resided outside Jakarta,
or self-reported conditions that could compromise the validity of muscle strength, body
composition, or metabolic measurements, including disorders affecting handgrip strength
(e.g., upper limb injury or neuromuscular diseases such as myasthenia gravis), conditions
interfering with body composition assessment (e.g., metallic implants or prosthetic devices),
secondary hypertension or other conditions influencing blood pressure measurements,
hematological disorders affecting hemoglobin levels (e.g., polycythemia vera or aplastic
anemia), hereditary or severe lipid metabolism disorders, type 1 diabetes mellitus, or other
clinical conditions known to significantly alter metabolic biomarkers such as fasting blood
glucose, lipid profile, and uric acid.

2.4. Data Collection Procedures

Data were extracted from the PRIMBON 2025 database following a standardized
protocol. The dataset included demographic characteristics, anthropometric measure-
ments, muscle function (handgrip strength), body composition assessed by bioelectrical
impedance analysis (BIA) (skeletal muscle index and visceral fat level), and cardiometabolic
parameters (blood pressure, hemoglobin, lipid profile, fasting blood glucose, and uric acid).
Data cleaning and validation were performed prior to analysis, including screening for
completeness, plausibility, and consistency across variables. Only eligible participants
meeting the predefined criteria were included in the final analysis.

2.5. Operational Definitions and Classification of Sarcopenia and Sarcopenic Obesity

Sarcopenia was defined based on the AWGS 2025 criteria using appendicular skeletal
muscle mass index (ASM/height?) and handgrip strength. Low skeletal muscle mass
was defined as <7.6 kg/m? for men and <5.7 kg/m? for women aged <65 years, and
<7.0 kg/m? for men and <5.7 kg/m? for women aged >65 years. Low handgrip strength
was defined as <34 kg for men and <20 kg for women aged <65 years, and <28 kg for
men and <18 kg for women aged >65 years [27,28]. Sarcopenic obesity was defined
according to the 2025 consensus of the AOASO and the IAGG-AOR, whereby participants
fulfilled the AWGS criteria for sarcopenia in addition to obesity defined as body mass index
(BMI) >25 kg/m? and visceral fat level >10 as an alternative to waist circumference [29].
Based on these criteria, participants in this study were categorized into two groups: non-
obese sarcopenia and sarcopenic obesity. These definitions were adapted to align with
the measurement specifications of the devices used in the standardized PRIMBON 2025
data collection.

2.6. Statistical Analysis

All statistical analyses were performed using IBM SPSS Statistics version 27.0 (IBM Corp.,
Released 2020. IBM SPSS Statistics for Windows, Version 27.0, Armonk, NY, USA: IBM
Corp.) and Microsoft Excel 365 (Microsoft Corporation, Redmond, WA, USA). Descrip-
tive (univariate) analysis was conducted to summarize the characteristics of the study
population. Numerical variables were presented as median (minimum-maximum) due
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to non-normal distribution, while categorical variables were expressed as frequencies
and percentages.

Bivariate analysis was performed to compare differences between sarcopenic obesity
and non-obese sarcopenia groups. The Mann-Whitney U test was used for continuous vari-
ables, with results interpreted based on mean rank differences, while categorical variables
were analyzed using the Chi-square test (with Yates” correction when appropriate). Effect
estimates for categorical variables were reported as Odds Ratio (OR).

To visually represent the magnitude and direction of differences between groups, a
dot-and-whisker plot was constructed, illustrating effect estimates and their corresponding
confidence intervals. Statistical significance was defined as a two-tailed p-value < 0.05, with
an alpha level of 5% and a statistical power of 80%.

2.7. Ethical Approval

This study was approved by the Universitas Tarumanagara Human Research Ethics
Committee, Institute of Research and Community Engagement, under ethical approval
number 015-UTHREC/UNTAR/IV/2026. The study utilized secondary data from the
PRIMBON database, and all data were anonymized prior to analysis to ensure participant
confidentiality. As no direct interaction with participants was conducted, informed consent
was waived by the ethics committee. All procedures were carried out in accordance with
the ethical principles outlined in the Declaration of Helsinki.

3. Results

A total of 604 participants met the inclusion criteria and were included in the analysis
(Figure 1). The median age was 41.5 years, with a predominance of females (61.9%). Most
participants were employed (66.3%) and married (70.9%). Sarcopenic obesity was identified
in 13.1% of participants. Median and Interquartiles cardiometabolic parameters, including
blood pressure, lipid profile, glucose, hemoglobin, and uric acid, are presented in Table 1.

Records identified in
PRIMBON database (2025)
n=2374

Excluded (n =1770):

Normal or just Possible Sarcopenia
n =967

Non-fasting participants before biochemical
examination
n =539
Incomplete data for key study variables
n=98

Medical conditions affecting metabolic/body
composition interpretation
n =166

Final eligible participants
included in analysis
n =604

Figure 1. Flow diagram of participant selection.
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Table 1. Baseline Demographic, Anthropometric, Muscle, and Cardiometabolic Profiles of the Study

Population.
p ¢ Sarcopenic Obesity Sarcopenia
arameter N (%) Med (IQR) N (%) Med (IQR)
Age, years 79 (100) 59 (45-70) 525 (100) 38 (26-54.5)
Gender
e Male 42 (53.2) 188 (35.8)
e  Female 37 (46.8) 337 (64.2)
Occupation
e  Self-employed 4(5.1) 22 (4.2)
e  Unemployed 48 (60.8) 190 (36.2)
Marital status
e  Married 76 (96.2) 352 (67)
e  Unmarried 3(3.8) 173 (33)
Body weight, kg 79 (100) 65 (60-70) 525 (100) 52.7 (48-59)
Body height, cm 79 (100) 154.7 (148.7-160.3) 525 (100) 157.8 (152.1-164)
Body mass index, kg/m? 79 (100) 264 (25.5-28.1) 525 (100) 21.5 (19.41-23.25)
Handgrip strength, kg 79 (100) 20 (16-26.6) 525 (100) 21.7 (17.6-26.7)
Skeletal muscle index, kg/m? 79 (100) 5.6 (5.4-7.3) 525 (100) 5.4 (4.9-6.2)
Visceral Fat Level 79 (100) 12 (11-15) 525 (100) 5(3-7)
Systolic Blood Pressure, mmHg 79 (100) 130 (120-144) 525 (100) 120 (110-129)
Diastolic Blood Pressure, mmHg 79 (100) 80 (72-86) 525 (100) 77 (70-84)
Triglycerides, mg/dL 79 (100) 159 (124-203) 525 (100) 131 (99-168.5)
Low-Density Lipoprotein, mg/dL 79 (100) 117 (95-137) 525 (100) 111.4 (93.7-130)
High-Density Lipoprotein, mg/dL 79 (100) 48 (40-60) 525 (100) 55 (45.1-64.5)
Total Cholesterol, mg/dL 79 (100) 197 (176-232) 525 (100) 195 (177-219)
Fasting blood Glucose, mg/dL 79 (100) 101 (87-122) 525 (100) 89 (82-100)
Hemoglobin, g/dL 79 (100) 12.5 (11.2-14.5) 525 (100) 12.9 (11.2-14.2)
Uric Acid, mg/dL 79 (100) 4.5 (3.9-5.5) 525 (100) 4.5 (3.8-5.2)
Table 2 and Figure 2 demonstrate significant metabolic and cardiometabolic differ-
ences between sarcopenic obesity and non-obese sarcopenia based on Mann-Whitney
U test analysis. Individuals with sarcopenic obesity showed significantly higher mean
ranks for age, systolic and diastolic blood pressure, triglycerides, and fasting blood glucose
(all p < 0.01), indicating a more adverse cardiometabolic profile. In contrast, HDL levels
were significantly lower in the obese group (p = 0.002), while no significant differences
were observed for hemoglobin, total cholesterol, LDL, uric acid, and handgrip strength. Sex
distribution also differed significantly, with a higher proportion of males in the sarcopenic
obesity group (OR 2.035, p = 0.005). These findings are further visualized in Figure 2, where
dot-and-whisker plot estimates confirm the direction and magnitude of differences, high-
lighting triglycerides, blood pressure, and glucose as the most prominent discriminating
factors between the two phenotypes (see details in Table 2 and Figure 2).
Table 2. Metabolic and Cardiometabolic Differences Between Sarcopenic Obesity and Non-Obese
Sarcopenia.
Type of Sarcopenia
Parameter Mean Rank p-Value
Obesity Non-Obesity
Age 59 (22-84) 38 (18-96) 430.71 vs. 282.21 <0.001
Systolic Blood pressure 130 (100-210) 120 (81-192) 398.34 vs. 288.08 <0.001
Diastolic Blood pressure 80 (60-105) 77 (60-115) 351.63 vs. 295.11 0.007
Triglycerides 159 (62-524) 131 (45-496) 375.44 vs. 292.52 <0.001
Low-Density Lipoprotein 117 (43-180) 111.4 (40-233) 323.13 vs. 299.40 0.260
High-Density Lipoprotein 48 (21-88.4) 55 (19-85.8) 244.72 vs. 311.19 0.002
Total Cholesterol 197 (111-333) 195 (96-320) 309.69 vs. 301.42 0.694
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Table 2. Cont.
Type of Sarcopenia
Parameter Mean Rank p-Value
Obesity Non-Obesity
Fasting Blood Glucose 101 (62-319) 89 (61-313) 397.72 vs. 288.17 <0.001
Uric Acid 45 (2.9-10.3) 45 (2.7-11.3) 326.09 vs. 298.95 0.197
Hemoglobin 12.5 (7.4-16.3) 12.9 (5.4-18.8) 292.49 vs. 304.01 0.584
Handgrip 20 (7.9-46) 21.7 (7.1-59.3) 270.52 vs. 307.31 0.081
Gender
o o 2.035
e Male 42 (18.3%) 188 (81.7%) (1.225-2.782) 0.005
° Female 37 (9.90/0) 337 (9010/0) ’ ’
Uric Acid L
Low Density Lipoprotein ' L 2
High Density Lipoprotein ' L 2
Total Cholesterol ' L 2 i
Hemoglobin HoH
Diastolic Blood Pressure A
—10.0 -5.0 0.0 5.0 10.0 15.0
Fasting Blood Glucose L 4
Triglycerides L 2
Systolic Blood Pressure ——
Age ——
0.0 10.0 20.0 30.0 40.0 50.0 60.0

Figure 2. Dot-and-Whisker Plot of Metabolic and Cardiometabolic Differences Between Sarcopenic
Obesity and Non-Obese Sarcopenia.

4. Discussion

In this study, the sarcopenic obesity group exhibited higher blood pressure com-
pared to the non-obese sarcopenia group, both in systolic values (130 vs. 120 mmHg;
mean rank 398.34 vs. 288.08; p < 0.001) and diastolic values (80 vs. 77 mmHg; mean
rank 351.63 vs. 295.11; p = 0.007). These findings are consistent with the study by
Han et al., which reported the highest prevalence of hypertension in sarcopenic obe-
sity at 74.7%, compared to 60.9% in non-obese sarcopenia, with an increased risk up to
OR 3.0 (95% CI 2.48-3.63) [32]. A meta-analysis by T. Bai et al. also reported that sarcope-
nia is associated with an increased risk of hypertension, with a pooled OR of 1.29 (95%
CI 1.00-1.67), and an even stronger association in Asian populations (OR 1.50; 95% CI
1.35-1.67) [33]. Furthermore, an NHANES-based study demonstrated that improved mus-
cle quality was associated with a reduction in hypertension prevalence by up to 7% and a
decrease in systolic blood pressure by 1.88 mmHg (95% CI —3.56 to —0.20) [34], while Luo
et al. identified an inverse relationship between relative muscle strength and hypertension
(OR 0.68 in males and 0.81 in females) [35]. Therefore, part of the observed differences
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may reflect demographic differences between groups rather than obesity status alone.
Furthermore, because the analyses were based on unadjusted bivariate comparisons, the
independent contribution of obesity could not be determined.

A prospective study by Park et al., involving 25,103 hypertension-free participants,
also showed that increased muscle strength was associated with lower blood pressure
and reduced risk of hypertension, particularly in women [36]. However, some studies
have demonstrated more complex relationships, such as Ji et al., who reported a positive
association between handgrip strength and blood pressure in overweight/obese men [37],
and Zhang et al., who observed a protective effect in older women [38]. From a patho-
physiological perspective, this condition reflects the interaction between reduced muscle
mass and increased adiposity, which promotes insulin resistance, chronic inflammation,
adipokine-myokine dysregulation, as well as increased sympathetic activity and vascular
stiffness [39]. A recent study by Dlamini et al. further demonstrated that the interaction
between muscle and adipose tissue is mediated by various biological proteins, where
LEP, FABP4, IL6, and GGH are positively associated with both visceral adipose tissue and
muscle mass, while ACAN, CELA3A, PLA2G1B, and NCAM1 show negative associations,
and specific proteins such as NOTCH3, COL1A1, and DKK3 are more closely related to
adipose tissue, whereas IGFBP1 is associated with muscle mass, illustrating the complex
molecular regulation underlying the relationship between body composition and blood
pressure [40].

The sarcopenic obesity group in this study exhibited higher triglyceride levels and
lower HDL compared to the non-obese sarcopenia group (TG: 159 vs. 131 mg/dL; mean
rank 375.44 vs. 292.52; p < 0.001; HDL: 48 vs. 55 mg/dL; mean rank 244.72 vs. 311.19;
p = 0.002), while total cholesterol and LDL did not differ significantly. These findings
indicate a more pronounced lipid metabolism dysfunction in sarcopenic obesity, particu-
larly characterized by hypertriglyceridemia and reduced HDL, reflecting an atherogenic
profile [41-43]. This is consistent with the study by Huang et al., which demonstrated that
elevated triglyceride levels are significantly associated with an increased risk of sarcopenia
(p for trend = 0.001) in a non-linear dose-response pattern, and are also linked to reduced
muscle mass [44]. Furthermore, Yin et al. reported that lipid ratios such as TG/HDL and
LDL/HDL are strongly associated with sarcopenia, with ORs of 1.02 (95% CI 1.02-1.04) and
1.27 (95% CI 1.11-1.45), respectively, emphasizing the importance of lipid interactions in
determining risk [45]. Lu et al. also found that an increased LDL/HDL ratio is associated
with up to a threefold higher risk of sarcopenia (OR 3.01; 95% CI 2.66-3.41) [46]. On
the other hand, the relationship between HDL and sarcopenia appears to be complex; a
longitudinal study by Wang et al. showed that higher HDL levels were associated with a
42% increased risk of sarcopenia (OR 1.42; 95% CI 1.28-1.58) [47], while Huh et al. similarly
reported increased risk in the highest HDL quartile (OR 1.36; 95% CI 1.05-1.75) [48]. From a
pathophysiological perspective, these findings reflect disrupted lipid metabolism driven by
insulin resistance, chronic inflammation, and alterations in adipokine-myokine signaling,
which affect lipolysis, fatty acid oxidation, and lipid distribution. Elevated triglycerides
contribute to lipotoxicity in skeletal muscle, while HDL dysfunction may impair mito-
chondrial function and muscle energy metabolism [49]. In addition, chronic inflammation
accelerates muscle protein degradation and worsens metabolic dysfunction, creating a
vicious cycle that promotes the progression of sarcopenic obesity [4,50].

Fasting blood glucose levels were higher in the sarcopenic obesity group compared to
the non-obese sarcopenia group (101 vs. 89 mg/dL; mean rank 397.72 vs. 288.17; p < 0.001).
These findings indicate that glycemic dysfunction is more pronounced in sarcopenic obesity,
reflecting a greater degree of insulin resistance compared to non-obese sarcopenia [51-53].
This is consistent with a meta-analysis showing that individuals with diabetes have a
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higher risk of sarcopenia (OR 1.518; 95% CI 1.110-2.076) [54], as well as longitudinal ev-
idence demonstrating that elevated fasting glucose is associated with an increased risk
of sarcopenia (OR 1.52; 95% CI 1.17-1.96) [55]. Additionally, studies in diabetic popula-
tions have shown that poor glycemic control is significantly associated with sarcopenia
(62.3% vs. 47.9%; p = 0.007), with an increased risk up to OR 1.79 (95% CI 1.17-2.75) [51].
Other studies have also demonstrated that glucose fluctuations and elevated mean glucose
are independent risk factors for sarcopenia and are associated with reductions in muscle
mass and strength [56,57]. Furthermore, the triglyceride—glucose (TyG) index, as a marker
of insulin resistance, has been shown to be strongly associated with sarcopenic obesity,
with individuals in the highest tertile having a 1.82-fold higher risk compared to those in
the lowest tertile [53], and up to 3.369-fold in males and 3.157-fold in females in other analy-
ses [52], emphasizing the central role of insulin resistance in this phenotype [58,59]. From a
pathophysiological perspective, this condition reflects a bidirectional relationship between
hyperglycemia and sarcopenia, in which insulin resistance, chronic inflammation, oxidative
stress, and the accumulation of advanced glycation end-products (AGEs) impair muscle
protein synthesis, mitochondrial function, and tissue perfusion. Conversely, reduced mus-
cle mass decreases peripheral glucose uptake, thereby exacerbating hyperglycemia and
reinforcing the metabolic cycle underlying sarcopenic obesity [58,60-62].

Sarcopenic obesity represents a phenotype with a more complex cardiometabolic bur-
den, characterized by elevated blood pressure, atherogenic dyslipidemia (high triglycerides
and low HDL), and more severe glucose disturbances, which interact within the spectrum
of metabolic syndrome [16,63-65]. This is consistent with multiple studies showing that
sarcopenic obesity, or related phenotypes such as dynapenic obesity, has a higher preva-
lence of metabolic syndrome compared to non-sarcopenic or non-obese groups, as reported
by Sénéchal et al. (183/566 vs. 469/1397) [66], Chung et al. (449/666 vs. 192/337) [67],
and Kim et al. (63/110 vs. 73/169) [68], all of which consistently demonstrate a greater
proportion of metabolic disturbances in individuals with combined muscle loss and obesity.
Other studies, including those by Baek et al., Park et al., and Kang et al., further show
that the majority of individuals with sarcopenic obesity meet the criteria for metabolic
syndrome (up to >60-70%), reflecting the clustering of risk factors such as hypertension,
hyperglycemia, and dyslipidemia within a single clinical entity [65,69,70].

In this study, no significant differences were observed between sarcopenic obesity
and non-obese sarcopenia in hemoglobin levels (p = 0.584) or uric acid levels (p = 0.197),
which may be attributed to the homogeneity of the study population, as all participants
already met the AWGS 2025 criteria for sarcopenia, resulting in a more restricted biological
variation. Most existing literature has demonstrated an association between hemoglobin
and sarcopenia [71-84], where lower hemoglobin levels are linked to an increased risk of
sarcopenia (OR 0.95; 95% CI 0.90-0.99) [71] as well as reduced muscle mass and function,
while anemia has been associated with a higher risk (OR 2.4; 95% CI 1.24.9) [72]. In
contrast, the relationship between uric acid and sarcopenia appears inconsistent, with
some studies reporting a protective effect of higher uric acid levels (HR 0.57-0.72 in higher
quartiles) [85], whereas others have shown positive or non-significant associations after
adjusting for confounders [85-87]. The lack of significant findings in this study may suggest
that hemoglobin and uric acid function more as general systemic markers or modulators
of muscle status, but are not sufficiently sensitive to distinguish obesity-based sarcopenia
phenotypes, particularly when compared to metabolic parameters such as blood pressure,
lipid profile, and glucose, which more directly reflect metabolic dysfunction [85,87,88].

This study found that the sarcopenic obesity group was older than the non-obese
sarcopenia group (59 vs. 38 years; p < 0.001) and had a significantly different sex distribution,
with a higher proportion of males (OR 2.035; p = 0.005). These findings are consistent with
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the majority of the literature identifying age as a primary determinant of sarcopenia,
with prevalence increasing markedly after the age of 50 years and reaching up to 16.7%
in individuals aged 80-89 years [12], as well as demonstrating sex-related differences,
with prevalence ranging from 0.8-22.3% in females and 1.3-15.4% in males [11]. This
pattern is closely related to age-associated changes in body composition, characterized
by a decline in muscle mass and an increase in fat mass, which are not fully captured
by indices such as BMI, thereby contributing to the “obesity paradox” and the U-shaped
relationship between BMI and mortality [4,8,89]. The combination of older age and sex
differences is clinically important, as sarcopenic obesity has been associated with a higher
risk of cardiovascular disease, reduced bone mineral density, and increased mortality
compared to either condition alone, with large cohort studies such as NHANES III and
the UK Biobank consistently demonstrating a significantly elevated mortality risk in this
population [14,17,18].

Furthermore, routine assessment of muscle strength, body composition, blood pres-
sure, and metabolic parameters should be considered, particularly in older adults and
individuals with obesity or other cardiometabolic risk factors. Early identification of sar-
copenic obesity provides an opportunity to implement targeted interventions, including
resistance exercise, adequate protein intake, weight management, and optimization of
blood pressure, lipid profile, and glycemic control. Integrating these measures into primary
care and community-based health programs may help slow disease progression, preserve
physical function, and reduce the long-term burden of metabolic syndrome, cardiovascular
disease, disability, and premature mortality.

This study has several important strengths. It utilizes a large, multi-district urban
dataset from Jakarta, allowing for a more comprehensive and representative assessment
of sarcopenia phenotypes in a real-world metropolitan population. The use of updated
diagnostic frameworks, including AWGS 2025 and the AOASO-TAGG 2025 consensus
for sarcopenic obesity, enhances the clinical relevance and contemporary validity of the
findings [27-29]. Additionally, the study adopts an integrated metabolic approach by
simultaneously evaluating multiple cardiometabolic parameters, enabling a more holistic
understanding of the “two faces of sarcopenia”.

However, several limitations should also be acknowledged. First, the cross-sectional
design precludes causal inference and does not permit evaluation of temporal relationships.
Second, the analyses were based primarily on unadjusted bivariate comparisons with-
out multivariable adjustment for important confounding variables, particularly age and
sex, which differed significantly between groups and may have influenced the observed
metabolic differences. Participants with sarcopenic obesity were older and more frequently
male than those with non-obese sarcopenia. Rather than representing primary findings,
these differences should be considered important potential confounding factors because
both age and sex are independently associated with blood pressure, glucose metabolism,
lipid profile, and body composition. Consequently, part of the observed metabolic differ-
ences between groups may reflect demographic differences rather than obesity status alone.

Furthermore, the secondary database did not include several potentially important
confounders, including age, sex, dietary intake, physical activity, smoking status, alcohol
consumption, medication use, and socioeconomic factors. Consequently, the observed
differences should be interpreted as associations rather than independent effects of obesity.
Finally, because the study population consisted exclusively of individuals with sarcopenia
from an urban population in Jakarta, the findings may not be generalizable to rural pop-
ulations or other ethnic groups with different demographic and lifestyle characteristics.
Future studies incorporating multivariable analyses are needed to determine whether these
associations remain after adjustment for age, sex, and other potential confounders.
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5. Conclusions

This study demonstrates that the two phenotypes of sarcopenia (non-obese sarcopenia
and sarcopenic obesity) exhibit distinct metabolic and cardiometabolic profiles in an urban
Jakarta population. Compared with individuals with non-obese sarcopenia, those with
sarcopenic obesity were older, more frequently male, and exhibited higher blood pressure,
fasting blood glucose, and triglyceride levels, along with lower HDL concentrations. In
contrast, hemoglobin, total cholesterol, LDL, uric acid, and handgrip strength did not differ
significantly between groups. These findings suggest that sarcopenic obesity is associated
with a less favorable cardiometabolic profile; however, the observed differences may also
be influenced by potential confounding factors, including age, medication use, physical
activity, dietary habits, smoking status, and other lifestyle-related factors that were not
available in the present dataset. Therefore, these results should be interpreted as associative
rather than causal. Future studies incorporating multivariable analyses and longitudinal
designs are warranted to determine the independent contribution of obesity to metabolic
dysfunction among individuals with sarcopenia.
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