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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 
a researcher in the field of food science, 
I believe that diet is important for 
preventing and reducing the incidence 
of obesity; therefore, I 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)
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Scope

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.
Articles based on novel ideas are widely invited for cellular- and animal-level studies, as well
as human trials and epidemiological studies. 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 maximum 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.

Quartiles





The set of journals have been ranked according to their SJR and divided into four equal groups, four quartiles. Q1 (green) comprises the quarter of

the journals with the highest values, Q2 (yellow) the second highest values, Q3 (orange) the third highest values and Q4 (red) the lowest values.

Academic Conferences & Publications

Category Year Quartile

Endocrinology, Diabetes and Metabolism 2024 Q3

Endocrinology, Diabetes and Metabolism 2025 Q3

E id i l 2024 Q3

Discover more

Libraries

scientific

General Reference

SJR





The SJR is a size-independent prestige indicator that ranks journals

by their 'average prestige per article'. It is based on the idea that 'all

citations are not created equal'. SJR is a measure of  scientific

influence of journals that accounts for both the number of citations

received by a journal and the importance or prestige of the journals

where such citations come from It measures the scientific influence

of the average article in a journal, it expresses how central to the

global scientific discussion an average article of the journal is.

Academic Conferences & Publications

2024 2025

Endocrinology, Diabetes and Metabolism

Epidemiology

Psychology (miscellaneous)
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

Total Documents





Evolution of the number of published documents. All types of

documents are considered, including citable and non citable

documents.

Year Documents

2021 19

2022 32

2023 24

2024 41

2025 95

External Cites per Doc  Cites per Doc





Evolution of the number of total citation per document and external

citation per document (i.e. journal self-citations removed) received by

a journal's published documents during the three previous years.

External citations are calculated by subtracting the number of self-

citations from the total number of citations received by the journal’s

documents.

Cites Year Value

External Cites per document 2021 0

External Cites per document 2022 0.895

E t l Cit d t 2023 0 922

% International Collaboration





International Collaboration accounts for the articles that have been

produced by researchers from several countries. The chart shows the

ratio of a journal's documents signed by researchers from more than

one country; that is including more than one country address.

Year International Collaboration

2021 26.32

2022 21.88

2023 12.50

2024 19.51

Cited documents  Uncited documents





Ratio of a journal's items, grouped in three years windows, that have

been cited at least once vs. those not cited during the following year.

Documents Year Value

Uncited documents 2021 0

Uncited documents 2022 12

Uncited documents 2023 28

Uncited documents 2024 33

Uncited documents 2025 37

Cited documents 2021 0

% Female Authors
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Evolution of the percentage of female authors.

Year Female Percent

2021 48.15

2022 61.07

2023 58.33

2024 59.47

2025 50.00

Estimated APC





It estimates the article processing charges (APCs) a journal might

charge, based on its visibility, prestige, and impact as measured by

the SJR. It does not reflect the actual APC, but rather a calculated

approximation based on journal quality.

Year Est. APC (USD)

2021

2022

2023

2024 2782

Estimated financial value





It represents the potential financial worth of a journal. It is obtained

by multiplying the journal's Estimated APC by the total number of

citable documents published over the past five years. This value

reflects the hypothetical revenue a journal could generate based on

its estimated publication costs and scholarly output.

Year Est. value (USD)

2021

2022

2023

Total Cites  Self-Cites





Evolution of the total number of citations and journal's self-citations

received by a journal's published documents during the three

previous years.

Journal Self-citation is defined as the number of citation from a

journal citing article to articles published by the same journal.

Cites Year Value

Self Cites 2021 0

Self Cites 2022 0

S lf Cit 2023 3

Citations per document


This indicator counts the number of citations received by documents

from a journal and divides them by the total number of documents

published in that journal. The chart shows the evolution of the

average number of times documents published in a journal in the

past two, three and four years have been cited in the current year.
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The two years line is equivalent to journal impact factor ™ (Thomson

Reuters) metric.

Cites per document Year Value

Cites / Doc. (4 years) 2021 0.000

Cites / Doc. (4 years) 2022 0.895

Cites / Doc. (4 years) 2023 0.980

Cites / Doc. (4 years) 2024 1.333

Cites / Doc. (4 years) 2025 1.767

Cites / Doc. (3 years) 2021 0.000

Cites / Doc. (3 years) 2022 0.895

Cites / Doc. (3 years) 2023 0.980

Cites / Doc. (3 years) 2024 1.333

Cites / Doc. (3 years) 2025 1.753

Cites / Doc. (2 years) 2021 0.000

Cites / Doc. (2 years) 2022 0.895

Citable documents  Non-citable documents





Not every article in a journal is considered primary research and

therefore "citable", this chart shows the ratio of a journal's articles

including substantial research (research articles, conference papers

and reviews) in three year windows vs. those documents other than

research articles, reviews and conference papers.

Documents Year Value

Non-citable documents 2021 0

Non-citable documents 2022 1

N it bl d t 2023 1

Documents cited by public policy (Overton)

Evolution of the number of documents cited by public policy documents

according to Overton database.

Documents Year Value

Overton 2021 0

Overton 2022 1

Overton 2023 0

Overton 2024 0

Overton 2025 0
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Metrics based on Scopus® data as of March 2026

Documents related to SDGs (UN)

Evolution of the number of documents related to Sustainable

Development Goals defined by United Nations. Available from 2018

onwards.
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Abstract Introduction: Sarcopenia and obesity are increasingly recognized as

overlapping conditions 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
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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/m2 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:

n =
Z2 p(1 − p)

d2

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/height2) and handgrip strength. Low skeletal muscle mass
was defined as <7.6 kg/m2 for men and <5.7 kg/m2 for women aged <65 years, and
<7.0 kg/m2 for men and <5.7 kg/m2 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/m2 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

Final eligible participants 
included in analysis

n = 604

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

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

Parameter
Sarcopenic Obesity Sarcopenia

N (%) Med (IQR) N (%) Med (IQR)

Age, years 79 (100) 59 (45–70) 525 (100) 38 (26–54.5)
Gender

• Male
• Female

42 (53.2) 188 (35.8)
37 (46.8) 337 (64.2)

Occupation

• Employee
• Self-employed
• Unemployed

27 (34.2) 313 (59.6)
4 (5.1) 22 (4.2)

48 (60.8) 190 (36.2)
Marital status

• Married
• Unmarried

76 (96.2) 352 (67)
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/m2 79 (100) 26.4 (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/m2 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.

Parameter
Type of Sarcopenia

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.

Parameter
Type of Sarcopenia

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 4.5 (2.9–10.3) 4.5 (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

• Male
• Female

2.035
(1.225–2.782) 0.00542 (18.3%) 188 (81.7%)

37 (9.9%) 337 (90.1%)

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. (53/110 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 1.2–4.9) [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

https://doi.org/10.3390/obesities6050060

https://doi.org/10.3390/obesities6050060


Obesities 2026, 6, 60 10 of 15

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–IAGG 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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