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Abstract

Background: Sarcopenic obesity, defined as the coexistence of low muscle mass and excess
adiposity, is an emerging public health concern in aging populations. However, longitudinal
evidence on the association between socioeconomic status (SES) and incident sarcopenic
obesity remains limited, particularly in Asian populations. This study aimed to investigate the
association between SES and the long-term incidence of sarcopenic obesity in a large Korean
cohort. Methods: We conducted a prospective cohort study using data from the Korean
Genome and Epidemiology Study (KoGES). Community-dwelling adults aged > 40 years
without sarcopenic obesity at baseline were followed for a mean of 17 years. Sarcopenic
obesity was defined as low body mass index (BMI)-adjusted skeletal muscle mass (sex-specific
lowest 20th percentile) combined with obesity (BMI > 25 kg/m?). SES indicators included
educational attainment, household income, and marital status. Kaplan-Meier methods
were used to estimate cumulative incidence, and Cox proportional hazards models were
applied to calculate hazard ratios (HRs) and 95% confidence intervals (Cls) with sequential
adjustment for demographic, lifestyle, and metabolic factors. Results: In the fully adjusted
model, participants with elementary school education showed a higher hazard ratio of incident
sarcopenic obesity compared with those with college education or higher (HR 1.39; 95%
CI1.11-1.73; p = 0.003). Similarly, individuals with a household income < 1.0 million KRW
per month had a higher hazard ratio compared with those earning >4.0 million KRW (HR
1.31; 95% CI 1.02-1.70; p = 0.037). Unmarried participants also showed a higher hazard ratio
compared with married individuals (HR 1.31; 95% CI 1.09-1.57; p = 0.003). Conclusions:
Lower SES was independently associated with a higher incidence of sarcopenic obesity over
long-term follow-up in this population-based cohort. These findings highlight the importance
of considering socioeconomic factors in the prevention of sarcopenic obesity.
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1. Introduction

Sarcopenia, an age-related condition characterized by progressive declines in skeletal
muscle mass, strength, and physical performance, represents an important contributor to
functional impairment and reduced quality of life among older adults [1,2]. With rapid
global population aging, the prevalence of sarcopenia has increased substantially, reaching
up to 29% among community-dwelling older adults in some studies [3]. At the same time,
the prevalence of overweight and obesity has risen worldwide. According to the World
Obesity Atlas 2023, the global prevalence of overweight and obesity was estimated at 38%
in 2020 and is projected to reach 51% by 2035 [4]. These concurrent trends are expected
to further increase the prevalence of sarcopenic obesity, a condition characterized by the
coexistence of low muscle mass and excess adiposity [5].

Sarcopenic obesity represents more than a simple alteration in body composition; it
is associated with a wide range of adverse health outcomes, including functional decline,
increased risk of falls and fractures, cardiometabolic disease, and increased mortality [6,7].
As global populations age and the prevalence of obesity continues to rise, the burden of
sarcopenic obesity is expected to increase. These trends highlight the growing clinical
and public health importance of identifying modifiable determinants of sarcopenic obesity.
The development of sarcopenic obesity is influenced by a complex interplay of biological,
behavioral, and environmental factors [8]. Older age, sex, and chronic comorbid conditions
are well-established determinants of body composition changes [9,10]. In parallel, lifestyle
factors such as physical inactivity, smoking, excessive alcohol consumption, and inadequate
dietary protein intake have also been identified as important contributors [11,12]. However,
these individual-level factors are not randomly distributed across populations but are
patterned by broader social and economic conditions.

Socioeconomic status (SES), a multidimensional construct encompassing education, in-
come, and marital status, is a key determinant of health inequalities across populations [13].
Individuals in socioeconomically disadvantaged conditions often face barriers to maintain-
ing healthy diets, engaging in regular physical activity, and accessing preventive healthcare
services [14,15]. In addition to these behavioral pathways, socioeconomic disadvantage
may also affect biological processes, including stress-related and metabolic dysregulation,
thereby contributing to the development of sarcopenic obesity [16].

Previous studies have extensively examined the associations of socioeconomic status
with sarcopenia and obesity separately across diverse populations [17,18]. In contrast,
research on sarcopenic obesity is limited and largely cross-sectional in design, restricting
causal inference [19,20]. Consequently, longitudinal evidence on this relationship remains
scarce, particularly in Asian populations. To address this gap, the present study used
data from the Korean Genome and Epidemiology Study (KoGES), a large community-
based prospective cohort, to evaluate the long-term association between key socioeconomic
indicators—educational attainment, household income, and marital status—and incident
sarcopenic obesity over a mean follow-up of 17 years. We hypothesized that lower so-
cioeconomic status would be associated with a higher incidence of sarcopenic obesity,
independent of demographic characteristics, lifestyle factors, and metabolic comorbidities.

2. Materials and Methods
2.1. Study Design and Data Source

This prospective longitudinal study used data from the KoGES, a large government-
supported population-based cohort conducted by the Korea Disease Control and Preven-
tion Agency (KDCA) and the National Institute of Health (NIH). The community-based
Ansan and Anseong cohorts enrolled adults aged >40 years between 2001 and 2002 and
conducted follow-up examinations biennially through 2018, resulting in a total of eight
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follow-up waves. Participants were recruited voluntarily through telephone contact, mailed
invitations, community registration, and media campaigns, and underwent standardized
physical examinations and structured questionnaires at designated university hospitals or
certified health examination centers. Detailed descriptions of the study design and survey
procedures have been published previously [21].

Among participants who were free of sarcopenic obesity at baseline (n = 8797), indi-
viduals who participated in only a single follow-up examination (n = 773) were excluded
to ensure adequate follow-up, leaving 8024 participants for the final analysis. All study
procedures were conducted in accordance with the ethical principles of the Declaration
of Helsinki, and all participants provided written informed consent. The present study
was approved by the Institutional Review Board of Samsung Changwon Hospital (IRB No.
SCMC IRB 2024-12-015-001).

2.2. Assessment of Socioeconomic Characteristics and Health Behaviors

Baseline socioeconomic characteristics and lifestyle behaviors were collected using
standardized self-administered questionnaires provided by KoGES, and baseline values
were used to define exposure variables.

SES was assessed using educational attainment, household income, and marital sta-
tus. Educational attainment was categorized as elementary school or less, middle-high
school, and college or higher. Monthly household income was classified into three groups:
<1.0 million Korean won (KRW), 1.0-3.9 million KRW, and >4.0 million KRW. Marital
status was categorized as married or unmarried, with the unmarried group including
single, divorced, separated, and widowed individuals.

Lifestyle variables included smoking status, alcohol consumption, physical activity,
and dietary intake. Smoking status was categorized as non-smoker, ex-smoker, or current
smoker. Alcohol consumption was classified as non-drinker, ex-drinker, or current drinker.
Physical activity was defined based on participation in moderate-intensity physical ac-
tivity for at least 30 min per day; detailed resistance exercise information was not used
due to low response rates. Dietary intake was assessed using a semi-quantitative food
frequency questionnaire, from which average daily total energy (kcal), protein (g), fat (g),
and carbohydrate (g) intakes were calculated.

2.3. Anthropometric and Clinical Measurements

Anthropometric measurements were performed by trained medical personnel using
standardized protocols. Body weight was measured to the nearest 0.1 kg, and height was
measured without shoes. Body mass index (BMI) was calculated as weight (kg) divided
by height squared (m?). Waist circumference was measured at the midpoint between the
lowest rib and the iliac crest, and hip circumference was measured at the widest portion of
the buttocks to calculate the waist-to-hip ratio.

Blood pressure was measured in the seated position after at least 5 min of rest. Mea-
surements were taken from both arms, and the average value of repeated measurements
(at least twice at 30 s intervals) from the arm with the higher reading was used for analysis.

Blood samples were collected after at least 8 h of overnight fasting, and fasting glucose,
glycated hemoglobin (HbAlc), total cholesterol, high-density lipoprotein cholesterol (HDL-
C), low-density lipoprotein cholesterol (LDL-C), and triglycerides were measured using an
automated analyzer (ADVIA 1650; Siemens, Tarrytown, NY, USA).

Chronic diseases were defined as follows. Hypertension was defined as systolic blood
pressure > 140 mmHg, diastolic blood pressure > 90 mmHg, or self-reported physician
diagnosis. Diabetes mellitus was defined as fasting glucose > 126 mg/dL, HbAlc > 6.5%,
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or physician diagnosis. Dyslipidemia was defined as LDL cholesterol > 130 mg/dL, HDL
cholesterol < 40 mg/dL, or use of lipid-lowering medications.

2.4. Definition of Sarcopenia, Obesity, and Sarcopenic Obesity

Because direct measurements of muscle strength or physical performance were not
available in KoGES, sarcopenia was operationally defined using sex-specific relative skeletal
muscle mass. Body composition, including skeletal muscle mass, fat mass, and lean mass,
was measured using a multi-frequency bioelectrical impedance analyzer (MF-BIA; InBody
3.0, Biospace, Seoul, Republic of Korea).

The skeletal muscle mass index was calculated as skeletal muscle mass (kg) divided by
BMI (kg/ mz) (SMM/BMI). Participants with values below the sex-specific 20th percentile
were classified as having low muscle mass. This approach is consistent with previous
studies, including the Foundation for the National Institutes of Health (FINIH) Sarcopenia
Project, which proposed body mass index-adjusted skeletal muscle mass indices as a
clinically relevant measure of sarcopenia [22]. In addition, BMI-adjusted skeletal muscle
indices have been widely applied in population-based studies, including those conducted
in Asian populations [23,24].

Obesity was defined as BMI > 25 kg/m? according to the Asia-Pacific World Health
Organization criteria [25]. Participants who met both the low muscle mass and obesity
criteria were classified as having sarcopenic obesity.

This operational definition was selected to ensure applicability within the available
dataset and comparability with previous population-based studies.

2.5. Statistical Analysis

Baseline characteristics of study participants were summarized as means + standard
deviations for continuous variables and frequencies (percentages) for categorical variables.
Differences between groups according to socioeconomic status were compared using
independent t-tests or analysis of variance (ANOVA) for continuous variables and chi-
square tests for categorical variables.

The cumulative incidence of sarcopenic obesity was estimated using the Kaplan-Meier
method, and differences between socioeconomic groups were assessed using the log-rank
test. Multivariable Cox proportional hazards regression models were used to estimate
hazard ratios (HRs) and 95% confidence intervals (Cls) for incident sarcopenic obesity.

Sequential adjustment models were constructed as follows: Model 1 was adjusted
for age and sex; Model 2 was additionally adjusted for lifestyle factors (smoking, alcohol
consumption, physical activity, and protein intake); and Model 3 further adjusted for
metabolic comorbidities (hypertension, dyslipidemia, and diabetes mellitus) to evaluate
the independent association between socioeconomic status and incident sarcopenic obesity.

Missing data were handled using a complete-case analysis approach. Given the
relatively low proportion of missing values, this approach was considered unlikely to
introduce substantial bias.

All statistical analyses were performed using R statistical software (version 4.3.0; R
Foundation for Statistical Computing, Vienna, Austria), and statistical significance was
defined as a two-sided p-value < 0.05.

3. Results
3.1. Baseline Characteristics of Study Participants

A total of 8024 adults who were free of sarcopenic obesity at baseline were included
in the final analysis (Table 1). The mean age of participants was 51.8 & 8.8 years, and
3854 (48.0%) were men and 4170 (52.0%) were women.
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Table 1. Baseline characteristics of study participants (n = 8024).

Characteristics
Age (y) 51.8 £8.8
Sex

Male 3854 (48.0)

Female 4170 (52.0)
Height (cm) 160.8 + 8.5
Weight (kg) 62.5+10.2
BMI (kg/m?) 241429
Waist circumference (cm) 81.7 £ 8.5
Waist/Hip ratio 0.94+0.0
Body fat mass (kg) 16.1 £5.1
Body fat mass (%) 258 £ 6.9
Skeletal muscle mass (kg) 43.7 + 8.2
SMM/BMI 1.8+0.3
Lean body mass (kg) 46.3 £ 8.6
Systolic BP (mmHg) 120.6 +18.1
Diastolic BP (mmHg) 79.8 £11.3
Glucose (mg/dL) 86.6 +20.4
HbAlc (%) 58 +09
Total cholesterol (mg/dL) 189.7 + 35.2
HDL cholesterol (mg/dL) 449 +10.1
LDL cholesterol (mg/dL) 113.5 £ 323
Triglyceride (mg/dL) 158.5 +110.9
Hypertension 2383 (29.7)
Diabetes mellitus 894 (11.2)
Dyslipidemia 186 (2.3)
Drinking status

Non-drinker 3617 (45.5)

Ex-drinker 492 (6.2)

Current drinker 3846 (48.4)
Smoking status

Non-smoker 4597 (58.0)

Ex-smoker 1234 (15.6)

Current smoker 2095 (26.4)
Exercise

Yes 2911 (37.4)

No 4879 (62.6)
Caloric intake (kcal) 1964.9 £ 717.6
Protein intake (g) 66.9 £ 30.8
Fat intake (g) 329 +£21.8
Carbohydrate intake (g) 3454 £+ 119.5
Education

Elementary school 2515 (31.6)

Middle-High school 4344 (54.6)

College or higher 1101 (13.8)
Household income (million KRW) 2

<1.0 2702 (34.3)

1.0-3.9 4570 (57.9)

>4.0 617 (7.8)
Marital status

Unmarried P 716 (9.0)

Married 7247 (91.0)

Abbreviations: BMI, body mass index; SMM/BMI, BMI-adjusted skeletal muscle mass index; BP, blood pressure;
HbAlc, glycated hemoglobin; KRW, Korean won. Chronic diseases were defined as follows: hypertension
(systolic blood pressure > 140 mmHg, diastolic blood pressure > 90 mmHg, or physician diagnosis); diabetes
mellitus (fasting plasma glucose > 126 mg/dL, HbAlc > 6.5%, or physician diagnosis); dyslipidemia (LDL
cholesterol > 130 mg/dL, HDL cholesterol < 40 mg/dL, or use of lipid-lowering medications). Data are presented
as mean = standard deviation for continuous variables and number (percentage) for categorical variables. # For
example, 4.0 = 4,000,000 KRW. b Unmarried status included individuals who were single, divorced, separated,
or widowed.

Regarding socioeconomic characteristics, participants with middle or high school
education constituted the largest proportion (54.6%), whereas 13.8% had a college edu-
cation or higher. For household income, the majority of participants (57.9%) were in the
1.0-3.9 million KRW group. Most participants were married (91.0%).
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Baseline characteristics according to socioeconomic status are presented in

Supplementary Tables S1-S3. In addition, subgroup analyses stratified by sex and age are
presented in Supplementary Tables 54-56.

3.2. Cumulative Incidence of Sarcopenic Obesity According to Socioeconomic Status

Table 2 and Figure 1 present the cumulative incidence and hazard ratios for incident

sarcopenic obesity according to socioeconomic status.

Table 2. Hazard ratios for new onset of sarcopenic obesity by socioeconomic status 2.

Event HR (95% CI) p-Value
Education
Elementary school 534 (21.2) 1.93 (1.60, 2.34) <0.001
Middle-High school 615 (14.2) 1.16 (0.96, 1.39) 0.133
College or higher 132 (12.0) reference
Household income (million KRW) b
<1.0 522 (19.3) 1.83 (1.44, 2.33) <0.001
1.0-3.9 672 (14.7) 1.26 (0.99, 1.59) 0.059
>4.0 77 (12.5) reference
Marital status
Unmarried © 155 (21.7) 1.62 (1.37,1.91) <0.001
Married 1130 (15.6) reference

Abbreviation: HR, hazard ratio; CI, confidence interval; KRW, Korean won. Data are presented as number
(percentage) and hazard ratio with 95% confidence interval.  Event indicates the number of cases. ® For example,
4.0 = 4,000,000 KRW. € Unmarried status included individuals who were single, divorced, separated, or widowed.
p-values were derived from the Wald tests in Cox proportional hazards models.

(A) Education (B) Household income (miltion KRWp

05 0.5

°

Log-rank p <0.001

Log-rank p <0.001

Cumulative hazard
° o
i W
Cumulative hazard
o o
N w

\

/—/_. )
0.0 -~ 0.0
10 15 5 10 15
Years Years
Education — Elementary — Middle-High — College or Higher Household income — <1.0 — 1.0-398 — =40
Number at risk Number at risk
Elementary school 2015 1651 1236 <10 2196 1781 1332
Middle-High school 3768 3266 2606 10-39 3928 3401 2732
College or higher 969 s15 663 =40 564 4% 403

(C) Masital status

0.5

e
W
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./* /
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Married 6166 5297 4185

Figure 1. Kaplan-Meier curves showing the cumulative incidence of sarcopenic obesity according to
(A) education level, (B) household income, and (C) marital status among 8024 Korean adults during
a mean follow-up of 17 years. # For example, 4.0 = 4,000,000 KRW. b Unmarried status included
individuals who were single, divorced, separated, or widowed. Abbreviation: KRW, Korean won.
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The cumulative incidence was the highest in the lowest educational group (21.2%)
and the lowest in the highest educational group (12.0%). Compared with the highest
education group, the lowest education group showed a significantly increased risk (HR
1.93; 95% CI 1.60-2.34; p < 0.001), whereas the middle education group was not significantly
associated (HR 1.16; 95% CI 0.96-1.39). A similar gradient was observed across house-
hold income levels, with the highest cumulative incidence in the lowest-income group
(19.3%) and the lowest incidence in the highest-income group (12.5%). The lowest-income
group had a significantly elevated risk compared with the highest-income group (HR 1.83;
95% C11.44-2.33; p < 0.001). Unmarried individuals demonstrated a higher cumulative
incidence (21.7%) than married individuals (15.6%), corresponding to a significantly in-
creased risk (HR 1.62; 95% CI 1.37-1.91; p < 0.001). These patterns were visually consistent
in the Kaplan—-Meier curves, which showed progressively steeper cumulative incidence
trajectories with decreasing socioeconomic status.

3.3. Multivariable-Adjusted Risk of Sarcopenic Obesity

Table 3 presents the associations between socioeconomic status and incident sarcopenic
obesity across sequentially adjusted models. Model 1 was adjusted for age and sex, Model
2 additionally adjusted for lifestyle factors, and Model 3 further adjusted for comorbidities.

Table 3. Multivariable-adjusted hazard ratios for new onset of sarcopenic obesity by socioeconomic status .

Model 1 Model 2 Model 3
Event
HR (95% CI) p-Value HR (95% CI) p-Value HR (95% CI) p-Value
Education
Elementary school 534 (21.2) (1.117',4579) <0.001 (1.12412.7 6 0.002 (1.111',319.73) 0.003
Middle-High school 615 (14.2) (0.8;,016'29) 0.533 (0.8};‘,017. 20 0.505 (0.8;,017. - 0.478
College or higher 132 (12.0) reference reference reference
Household income
(million KRW) b
1.36 1.34 1.31
<1.0 522 (19.3) (1.06, 1.75) 0.016 (1.04,1.73) 0.025 (1.02,1.70) 0.037
1.15 1.12 1.12
1.0-3.9 672 (14.7) (0.91, 1.46) 0.241 (0.88,1.42) 0.355 (0.88,1.43) 0.349
>4.0 77 (12.5) reference reference reference
Marital status
. 1.31 1.31 1.31
C
Unmarried 155 (21.7) (1.10, 1.56) 0.002 (1.09, 1.57) 0.003 (1.09, 1.57) 0.003
Married 1130 (15.6) reference reference reference

Abbreviation: HR, hazard ratio; CI, confidence interval; KRW, Korean won. Data are presented as number
(percentage) and hazard ratio with 95% confidence interval. # Event indicates the number of cases. b For example,
4.0 = 4,000,000 KRW. € Unmarried status included individuals who were single, divorced, separated, or widowed.
p-values were derived from the Wald test in Cox proportional hazards models. Model 1: adjusted for age, sex.
Model 2: adjusted for age, sex, smoking, drinking, exercise and daily protein intake. Model 3: adjusted for age,
sex, smoking, drinking, exercise, daily protein intake, hypertension, dyslipidemia and diabetes mellitus.

Lower educational attainment remained significantly associated with higher risk after
full adjustment. Compared with participants with college education or higher, those with
elementary education or less had an increased risk (HR 1.39, 95% CI: 1.11-1.73; p = 0.003),
whereas the association for the middle education group was not statistically significant.
Lower household income also remained independently associated with increased risk
in the fully adjusted model (HR 1.31, 95% CI: 1.02-1.70; p = 0.037 for the lowest income
group). Similarly, unmarried individuals showed a significantly higher risk compared with
married individuals (HR 1.31, 95% CI: 1.09-1.57; p = 0.003). These findings indicate that the
association between socioeconomic disadvantage and sarcopenic obesity persisted even
after adjustment for potential confounders.
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4. Discussion

In this large community-based prospective cohort study of Korean adults, lower
socioeconomic status was associated with a higher incidence of sarcopenic obesity over
a mean follow-up of 17 years. These associations remained after adjustment for demo-
graphic characteristics, lifestyle factors, and metabolic comorbidities, and were in line with
findings from previous longitudinal studies. Unlike many previous studies that relied
on cross-sectional designs or examined sarcopenia or obesity separately [9,26], this study
evaluated the combined phenotype of sarcopenic obesity using a long-term longitudinal
framework, providing further evidence on the temporal relationship between socioeco-
nomic disadvantage and adverse body composition outcomes. Furthermore, the use of a
large Asian population-based cohort adds important epidemiological evidence from an
understudied population.

Different components of socioeconomic status may reflect distinct dimensions of health
inequality. Although individuals in higher socioeconomic groups tended to be younger
and more likely to be male (Supplementary Tables S1-53), the associations between socioe-
conomic disadvantage and sarcopenic obesity remained largely unchanged after sequential
adjustment for demographic factors, lifestyle behaviors, and comorbidities. These findings
suggest that age and sex differences alone do not fully explain the observed associations.

Several explanations may account for the association between low socioeconomic
status and sarcopenic obesity. Educational attainment may be related to health literacy
and the ability to adopt and maintain healthy behaviors [27]. Household income may
influence access to nutritional resources, opportunities for physical activity, and healthcare
utilization [28]. Marital status, as a proxy for social support, may also be associated with
long-term health behaviors through shared lifestyle patterns, emotional support, and en-
couragement for healthcare utilization and healthy daily routines [29]. Taken together, these
findings suggest that multiple dimensions of socioeconomic disadvantage may be linked to
the development of sarcopenic obesity. However, these findings should be interpreted with
caution. This is because reverse causation cannot be excluded, as individuals with poorer
baseline health may be more likely to experience socioeconomic disadvantage. In addition,
residual confounding from unmeasured factors, such as mental health [30,31], dietary
quality [32], or genetic predisposition [33], may have influenced the observed associations.

The definition of sarcopenia varies across consensus groups, including those proposed
by the European Society for Clinical Nutrition and Metabolism (ESPEN) and European
Association for the Study of Obesity (EASO) and the Asia-Oceania consensus, and no single
standardized criterion has been universally adopted [8,34]. Notably, in the recent Global
Leadership Initiative in Sarcopenia (GLIS) consensus, physical performance is no longer
considered a core component of sarcopenia but rather an outcome of the condition [35].
In large-scale epidemiological studies, relative and population-specific cutoffs are often
applied instead of universal thresholds, particularly when ethnic differences exist or when
direct measurements of muscle strength or physical performance are unavailable [36,37]. In
this study, sex-specific lower 20th percentile values of BMI-adjusted skeletal muscle mass
were used to define low muscle mass to ensure internal comparability and reproducibility
within the cohort. Therefore, the present definition should be interpreted as a population-
based relative sarcopenic obesity phenotype rather than a clinically diagnosed sarcopenic
obesity according to current consensus guidelines.

The strengths of this study include the use of a large, community-based prospective
cohort with an extended follow-up period of approximately 17 years, the multidimensional
assessment of socioeconomic status, and comprehensive adjustment for lifestyle factors
and major metabolic comorbidities. However, several limitations should be acknowledged.
First, socioeconomic status variables were assessed only at baseline and may not capture
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changes over the follow-up period, potentially leading to exposure misclassification. Sec-
ond, body composition was measured using bioelectrical impedance analysis rather than
imaging-based techniques, which may be subject to measurement error. Third, direct
measures of muscle strength and physical performance were not available, limiting the
application of consensus-based diagnostic criteria for sarcopenia.

Future studies incorporating direct measures of muscle strength or physical perfor-
mance are warranted to further refine the definition and clinical relevance of sarcopenic
obesity. In addition, repeated socioeconomic assessments and time-dependent longitudinal
analyses may improve understanding of the dynamic relationships between socioeco-
nomic disadvantage and adverse body composition changes over time. Further research is
also needed to clarify the underlying mechanisms and potential causal pathways linking
socioeconomic status and sarcopenic obesity.

5. Conclusions

In conclusion, lower socioeconomic status was independently associated with a higher
incidence of sarcopenic obesity in this large population-based cohort of Korean adults.
These findings suggest that sarcopenic obesity may be considered not solely as a con-
sequence of biological aging but also as a manifestation of accumulated socioeconomic
disadvantage across the life course. Public health strategies aimed at preventing sarcopenic
obesity should therefore extend beyond individual-level lifestyle interventions to include
population-level approaches that address socioeconomic vulnerability.

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/jcm15103816/s1, Supplementary Table S1. Baseline characteristics
according to educational attainment; Supplementary Table S2. Baseline characteristics according
to household income categories (million KRW); Supplementary Table S3. Baseline characteristics
according to marital status; Supplementary Table S4. Multivariable-adjusted hazard ratios for new
onset of sarcopenic obesity by socioeconomic status in men; Supplementary Table S5. Multivariable-
adjusted hazard ratios for new onset of sarcopenic obesity by socioeconomic status in women;
Supplementary Table S6. Multivariable-adjusted hazard ratios for new onset of sarcopenic obesity by
socioeconomic status by age group.
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