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Abstract:

Introduction: Depression, anxiety, and stress have become significant public health issues in rapidly urbanizing
environments, especially among younger and working-age individuals facing escalating social, economic, and
vocational demands. Urban surroundings are increasingly associated with metabolic disorders, such as changed body
composition, dyslipidemia, and hypertension, which may influence psychological outcomes. Nonetheless, integrated
models investigating the correlations between age, metabolic status (including skeletal muscle mass, body fat
composition, and dyslipidemia), and psychological outcomes within urban adult populations are scarce.

Objective: This study aimed to construct and assess a structural model delineating the interconnections among age,
metabolic status (skeletal muscle mass, body fat composition, and dyslipidemia), and psychological consequences,
such as depression, anxiety, and stress, in urban adults in Jakarta.

Method: A cross-sectional study was conducted in 2025 across five administrative regions of Jakarta. A total of 1,123
adults aged 18-98 years were recruited using consecutive sampling. Psychological distress was assessed using the
Depression Anxiety Stress Scale-42 (DASS-42). Body composition, muscle strength, blood pressure, and biochemical
markers were measured using standardized instruments and laboratory procedures. Data were analyzed using SPSS
version 25 for univariate, bivariate (Spearman correlation), and age-controlled partial correlation analyses, followed
by Partial Least Squares-Structural Equation Modeling (PLS-SEM) using SmartPLS version 3 to estimate path
coefficients and explained variance (R?).

Results: PLS-SEM analysis revealed that younger age was associated with greater psychological distress (B =
-0.116; R* = 0.042), whereas age was positively associated with blood pressure (B = 0.278). Blood pressure was
inversely associated with psychological distress, while dyslipidemia and body fat profile demonstrated only minimal
direct effects. Skeletal muscle status was more strongly related to physiological markers than to psychological
distress.

Discussion: Hypertension and psychological distress in urban populations are increasingly recognized among
younger, working-age adults rather than being exclusively associated with aging. Urban adults, many of whom belong
to the “sandwich generation,” may experience concurrent responsibilities of supporting both aging parents and
dependent children while maintaining career progression, creating psychosocial pressures that could influence
cardiovascular and metabolic health. Importantly, the findings suggest that physical fitness alone may provide limited
protection against psychological distress in these high-stress environments, highlighting the importance of broader
structural interventions, including healthier workplaces, strengthened social protection, expanded green spaces, and
the promotion of early hypertension screening and risk identification among urban adults.
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Conclusion: Psychological distress in urban people was only marginally elucidated by metabolic and physiological
parameters, but cardiovascular and musculoskeletal outcomes exhibited more pronounced correlations with age and
hemoglobin levels. The findings indicate that mental health outcomes in urban populations are influenced by multiple
factors and are not exclusively determined by biological aging, underscoring the significance of larger structural and
environmental variables in increasingly urbanizing settings.
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1. INTRODUCTION

Depression, anxiety, and stress have become
significant health challenges in urban environments
worldwide, especially among young individuals contending
with fierce labor market rivalry, economic instability, and
swift societal transformation. Population-based studies
from various countries reveal that nearly one in three
adults experience moderate-to-severe depression, anxiety,
and stress, with prevalence of approximately 27.8%,
30.5%, and 30.7%, respectively, in a Turkish adult sample
(mean age 27 years) during the pandemic, predominantly
residing in urban areas [1]. Global data indicates that
younger age cohorts experience roughly twice as much
psychological distress as older adults, with documented
prevalence rates of anxiety and depression at 42.6% and
39.5% among adults in the United States [2]. These factors
are further intensified by modern urban pressures, such as
employment instability, prolonged digital exposure, and
the disintegration of social networks that dampen
conventional coping strategies [3].

The prevalence of emotional and mental problems in
Asia, especially the middle-income nations experiencing
swift urbanization, has shown a steady increase. A
community-based study in Malaysia found the prevalence
of depressive symptoms was 23.9%, anxiety was 41.7%,
and comorbid depression with anxiety was 19.9% among
urban populations. Significant risk factors identified were
female gender, diminished quality of life, and increased
social stress associated with the pandemic and economic
changes [3]. Multinational research in the Asia-Pacific
region has similarly shown that adolescents and young
adults exhibit higher rates of depression and anxiety than
older age groups; for instance, studies utilizing the
DASS-21 indicated prevalence rates of 53.7% for
depression and 61.5% for anxiety among university
students, significantly surpassing the corresponding rates
of 7.2% and 22.5% found in older adults [4]. At the
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regional level, persistent social structural transformations,
such as the transition to fewer family units, increasing
productivity demands, and heightened educational and
professional competition, have exacerbated social
pressures among urban young people [5].

In Indonesia, swift urbanization and population density
in large cities are anticipated to increase the risk of
depression, anxiety, and stress, especially among those of
working age. While national data derived from DASS-42
for urban adult populations is scarce, numerous studies
from Asian contexts with similar sociodemographic traits
indicate trends that may resonate with the Indonesian
scenario. Research in Hong Kong involving university
students (mean age 20 years) revealed prevalence rates of
40.0% for depression, 50.7% for anxiety, and 22.2% for
stress, with academic pressure and future uncertainty
recognized as the main stressors [5]. In Malaysia, urban
populations affected by the COVID-19 pandemic
demonstrated a notable rise in depressive and anxiety
symptoms, especially among younger demographics facing
diminished quality of life and increased economic
difficulties [3]. The Indonesian context, marked by
escalating living expenses, heightened labor market
competition, and the rise of the “sandwich generation”
among individuals aged 25-45, defined as working-age
adults who concurrently support dependent children and
aging parents, may produce similar social pressures for
young adults in major urban centers like Jakarta. These
cities are predominantly inhabited by individuals of
working age, encompassing both informal and formal
sector employees who frequently endure extended
working hours and financial instability [6-8].

In Jakarta, as a metropolitan city, social pressures
among young adults have become increasingly complex.
Aside from career and economic demands, individuals also
experience dual burdens as the family breadwinners and
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caregivers for aging parents, while simultaneously
needing to adapt to a predominantly sedentary urban
lifestyle [9-12]. Metabolic problems in sedentary lifestyles
present a significant risk to the physical health of
metropolitan populations. Metabolic syndrome, as
characterized by central obesity, dyslipidemia,
hypertension, and hyperglycemia, impacts roughly 20-60%
of the adult population worldwide, with a notable increase
in the Asia-Pacific area and a higher incidence among
urban people compared to rural ones. Research in China
has shown a rising incidence of metabolic syndrome in
people aged =20 years, especially women, urban
residents, and those with poor physical activity levels [13].
Research conducted in India and Korea found that the
prevalence of metabolic syndrome among young adults
aged 20-39 ranges from 3% to 12%, with a significant
number displaying at least one metabolic risk factor,
including central obesity, elevated triglycerides, low HDL
cholesterol, or hypertension. The data suggest that
diminished muscle mass, excessive body fat, dyslipidemia,
and the onset of additional metabolic risk factors manifest
throughout the productive age, particularly in
metropolitan settings marked by high-calorie diets and low
physical activity levels [14-18]. The interplay of mental
health issues (depression, anxiety, and stress) with
metabolic problems constitutes a “double burden” that
jeopardizes the long-term health of urban young adult
populations, including residents of Jakarta [9-12].

This study seeks to construct and evaluate a structural
model that delineates the interrelations among
fundamental demographic attributes (age), metabolic
conditions (muscle mass, body fat, and dyslipidemia), and
psychological outcomes, specifically depression, anxiety,
and stress, within urban adult and elderly populations,
taking into account global, regional, and national contexts,
as well as the distinctive features of major metropolitan
areas such as Jakarta.

2. MATERIAL AND METHODS

2.1. Study Design, Setting, and Period

This study employed a cross-sectional design. Data
collection was conducted throughout 2025 from across
five administrative regions of the Special Capital Region of
Jakarta, namely West Jakarta, North Jakarta, East Jakarta,
Central Jakarta, and South Jakarta, representing urban
populations with diverse population densities and social
dynamics.

2.2. Study Population and Sample

The target population was adult residents living in
urban areas of Jakarta. The study sample consisted of
individuals who met the predefined inclusion and
exclusion criteria and consented to participate in all study
procedures. Consecutive sampling was applied, whereby
all eligible participants encountered during the data
collection period were recruited sequentially until the
required sample size was achieved. The minimum sample

size was determined using an a priori power analysis for
multiple linear regression as a conservative approximation
for the structural model. The effect size was calculated as
£ = R*(1 - RY). Assuming a small effect size of f* = 0.015, a
two-sided significance level of @ = 0.05, statistical power
of 90% (1 - B = 0.90), and five predictors, the minimum
required sample size was 1,104 participants.

2.3. Inclusion and Exclusion Criteria

Inclusion criteria were as follows: 1) Adults aged =18
years, 2) Residency in one of the five administrative
regions of Jakarta, 3) Ability to communicate effectively
and comprehend study instructions, 4) Willingness to
participate and provision of written informed consent.

Exclusion criteria included: 1) Pregnancy, 2) History of
clinically diagnosed severe psychiatric disorders, 3) Acute
medical conditions or terminal chronic illnesses, 4)
Incomplete physical, psychological, or laboratory data,
which could result from contraindications to specific
measurements, such as musculoskeletal injuries limiting
handgrip assessment, implanted electronic devices (e.g.,
pacemakers) affecting bioelectrical impedance analysis, or
other medical conditions that precluded safe or accurate
examination.

2.4. Study Procedures

Data collection was coordinated with local subdistrict
authorities or designated community coordinators to
facilitate participant recruitment within community
settings. Eligible participants underwent a structured
assessment  protocol that included interviews,
psychological questionnaire administration, physical
examination, body composition measurements, and venous
blood sampling. All procedures were performed by trained
healthcare personnel in accordance with standardized
operating procedures.

2.5. Study Variables and Measurement Instruments

2.5.1. Psychological Variables

Psychological status was assessed using the
Depression Anxiety Stress Scale-42 (DASS-42), consisting
of 42 items with 14 items each assessing depression,
anxiety, and stress. Responses were recorded on a 4-point
Likert scale (0-3) ranging from never to very often, based
on experiences over the preceding two weeks. Normal
score thresholds, based on prior validation studies, were
defined as 0-9 for depression, 0-7 for anxiety, and 0-14 for
stress [19].

2.5.2. Body Composition and Muscle Function

Body composition was measured using the Omron
Karada Scan HBF-375, which assessed total body fat
percentage, visceral fat level, total subcutaneous fat, and
total and segmental skeletal muscle mass.

Muscle strength was evaluated using handgrip
strength measured with a CAMRY EH-101 handgrip
dynamometer. Two measurements were taken from each
hand, and the mean value was used for analysis.
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2.5.3. Anthropometry and Blood Pressure

Body height was measured using a GEA HT721 Digital
Stature Meter, while systolic and diastolic blood pressure
were measured using a digital Omron sphygmomanometer
following standardized measurement protocols.

2.5.4. Biochemical Blood Parameters

Venous blood samples were collected after a minimum
fasting period of 8 hours. The lipid profile, including total
cholesterol (TC), low-density lipoprotein cholesterol (LDL-
C), high-density lipoprotein cholesterol (HDL-C), and
triglycerides (TG), was measured using the NESCO
BL-101 5-in-1 Lipid Panel Monitoring System (NESCO,
China) with the BLS-101 Lipid Panel Test Cartridge.
Reference ranges were <200 mg/dL for TC, <100 mg/dL
for LDL-C, =40 mg/dL for HDL-C in men and =50 mg/dL in
women, and <150 mg/dL for TG.

Fasting blood glucose, hemoglobin, and uric acid were
measured using the FORA 6 Multi-Functional Monitoring
System (ForaCare Suisse AG, Switzerland) with the
corresponding manufacturer-specific test strips. The
reference range for fasting blood glucose was 70-99
mg/dL. Hemoglobin reference ranges were 13.5-17.5 g/dL
for men and 12.0-15.5 g/dL for women, while uric acid
reference ranges were 3.4-7.0 mg/dL for men and 2.4-6.0
mg/dL for women.

Aspartate aminotransferase (AST/SGOT) and alanine
aminotransferase (ALT/SGPT) were measured in serum
using ALTADEL SGOT and ALTADEL SGPT reagents (PT
Setia Anugrah Medika, Indonesia), respectively, using the
IFCC-recommended UV enzymatic method on an
automated clinical chemistry analyzer. The ALTADEL
SGOT reagent was supplied as R1 2 x 50 mL and R2 1 x
25 mL (AKD No. 20101324555), while the ALTADEL SGPT
reagent was supplied as R1 2 x 50 mL and R2 1 x 25 mL
(AKD No. 20101324580).

Serum creatinine was measured using ALTADEL
Creatinine reagent (PT Setia Anugrah Medika, Indonesia)
according to the manufacturer's instructions and
laboratory standard operating procedures. The reagent
was supplied as R1 1 x 50 mL and R2 1 x 50 mL
(catalog/e-catalog product No. 76413965). AST, ALT, and
creatinine concentrations were reported in U/L, U/L, and
mg/dL, respectively. Reference intervals were based on
the laboratory-specific reference ranges applicable during
the study period.

2.6. Statistical Analysis

Data analysis was conducted in a stepwise and
systematic manner using IBM SPSS Statistics version 25
and SmartPLS version 3, in accordance with the study
objectives and the characteristics of the variables.

Data completeness, plausibility, and distribution were
evaluated to identify missing values, outliers, and data
entry errors. Univariate analysis was then performed to
describe the characteristics of participants. Bivariate
analysis was conducted using Spearman’s rank correlation
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test, given the non-normal distribution of several
variables, to explore crude associations between
psychological outcomes (depression, anxiety, and stress)
and cardiometabolic, body composition, and biochemical
parameters. To further isolate associations independent of
chronological aging, partial correlation analyses
controlling for age were performed in SPSS 25, allowing
the identification of relationships that persisted beyond
age-related effects. Following exploratory analyses,
variables were grouped into theoretically driven latent
domains and imported into SmartPLS 3 for Partial Least
Squares-Structural Equation Modeling (PLS-SEM). Study
variables were grouped into latent domains comprising
dyslipidemia (HDL, LDL, triglycerides, total cholesterol),
body fat profile (total body fat, visceral fat, total and
segmental subcutaneous fat), blood pressure (systolic and
diastolic blood pressure), muscle quantity and quality
(skeletal muscle index, handgrip strength, total skeletal
muscle mass), and psychological distress (depression,
anxiety, and stress). All indicators underwent linearization
procedures and met the assumptions required for model
testing.

PLS-SEM was selected due to its suitability for
complex models involving multiple latent constructs, non-
normal data distributions, and mixed indicators. Prior to
structural model estimation, all indicators underwent
linearization and standardization to ensure comparability
across measurement scales. The measurement model was
evaluated to confirm indicator relevance within each
latent construct, followed by assessment of the structural
model to estimate path coefficients () and explained

variance (R?) for each endogenous construct [20].

3. RESULTS

This study had 1,123 participants from Jakarta,
including people aged 18 to 98 years, who met the
inclusion criteria. Participants were chosen from
metropolitan community environments and received
thorough evaluations encompassing sociodemographic
attributes, psychological conditions (depression, anxiety,
and stress), blood pressure, anthropometric
measurements, muscle strength, body composition, and
biochemical indicators (Table 1).

The Spearman correlation analysis demonstrated a
pattern of bivariate correlations among psychological,
cardiometabolic, biochemical, and body composition
variables as illustrated in Table 2. Numerous indices of
cardiometabolic burden and body composition showed
strong relationships with psychological consequences.
Simultaneously, indicators of musculoskeletal health and
functional capacity exhibited inverse or diminished
correlations with psychological discomfort, suggesting a
possible protective effect of superior physical condition.
These findings emphasize the interrelation between
mental and physical health in an urban adult demographic,
while also indicating that the identified associations are
correlational and may be affected by age-related factors
(Table 2).
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Table 1. Sociodemographic, psychological, cardiometabolic, and body composition characteristics of the

participants.
Variable N (%) Median (Min - Max)
Gender
* Male 420 (37,4%)
* Female 703 (62,6%)
Ages, years 38 (18 -98)
Depression
* Normal 881 (78,5%)
 Mild 121 (10,8%)
« Moderate 88 (7,8%) 040
e Severe 21 (1,9%)
* Extremely Severe 12 (1,1%)
Anxiety
* Normal 662 (58,9%)
» Mild 121 (10,8%)
6 (0 -34)
¢ Moderate 214 (19,1%)
* Severe 75 (6,7%)
* Extremely Severe 51 (4,5%)
Stress
* Normal 944 (84,1%)
* Mild 100 (8,9%)
« Moderate 64 (5,7%) 8(0-40
e Severe 10 (0,9%)
* Extremely Severe 5 (0,4%)

The partial correlation analysis, controlling for age as
indicated in Table 3, elucidated correlations irrespective
of chronological aging. Upon controlling for age, several

connections diminished, but others persisted as
statistically significant, suggesting that specific
associations between psychological distress and

cardiometabolic or body composition characteristics were
not exclusively influenced by age. This indicates that, in
addition to biological aging, lifestyle factors, urban
stressors, and physiological regulation may influence
these relationships independently. (Table 3) The continuity
and variation of these associations after age adjustment
provide a crucial empirical foundation for the next PLS-
SEM analysis, which aims to elucidate the direct, indirect,
and mediated processes that underpin these intricate
interactions (Fig. 1, Table 4).

The PLS-SEM results (n = 1,123; age range 18-98
years; urban population) portray a notable change in
physiological and psychological stress patterns towards
younger demographics. These tendencies are observable
in an urban context where stress-related effects do not
adhere to a strictly biological aging gradient but manifest

earlier throughout adulthood (Fig. 1, Table 4).

Age exhibited a positive correlation with blood
pressure (B = 0.278; R* = 0.077), signifying that blood
pressure escalated with increasing age at the population
level; however, the variance accounted for by age alone
was small. The relationship between age and psychological
distress was inversely correlated and of modest strength
(B = -0.116; R* = 0.042), indicating that younger
participants experienced greater levels of distress. This
pattern was additionally evident in the inverse correlation
between blood pressure and psychological distress (B =
—0.128), suggesting that these two variables exhibited
distinct gradients within the model (Fig. 1, Table 4).

Standard metabolic markers had negligible impacts on
psychological distress, shown by the low path coefficients
of dyslipidemia (B = 0.013; R* = 0.054) and body fat
profiles (B = 0.033; R* = 0.091). Skeletal muscle status
had a modest explained variance (R* = 0.181) and showed
a robust correlation with hemoglobin levels (3 = 0.383),
although its direct relationship with psychological distress
was weak and negative (B = —0.054) (Fig. 1, Table 4).
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Table 2. Spearman correlation analysis among psychological, cardiometabolic, biochemical, and body composition variables.
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0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.188

0.000

0.341

0.246

0.501

0.0000.003(0.014

Skeletal Muscle
Index (SMI) (10)

-133"

-1157

-.093"

-1017

3017

.360"

“|.577

o

=

.530

1.000

670"

-.164"

672"

-2117

-156"

-.385"

-284"

“1.278"

317"

568"

-0.049

-229”

0.001

.093"

0.023

.1017[.09670.057

0.000

0.000

0.002

0.001

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.101

0.000

0.983

0.002

0.440

0.001]0.001]0.057

Body Mass Index
(BMI, kg/m?) (11)

105"

-1117

-111"

-.096"

.336"

367"

073"

135"

670"

1.000

522"

.862"

4817

.530"

299"

324"

"-.435

-.336"

-0.046( .

"10.041

-167"

0.035

169"

0.018

0.0260.048 | .146"

0.000

0.000

0.000

0.001

0.000

0.000

0.014

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.127

0.000

0.170

0.000

0.246

0.000

0.551

0.381(0.1060.000

Total Body Fat, %
(12)

2217

0.008

0.007

0.027

.091”

.093"

-.467

-

[ 164~

o

.522

1.000].

1.923

o

.953"

.867"

.820”

“I 919"

-.854"

-733"

-261"

.109”

.068"

0.046

.087"

-0.044

-.074"(-0.043| .107"

0.000

0.789

0.826

0.369

0.002

0.002

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.022

0.123

0.003

0.142

0.013]0.147]0.000

Visceral Fat,
score (13)

.305"

-1227

-135"

-.132"

438"

3757

“[.175

2317

6727

.862"

341"

1.000

230"

294"

0.043

.059"

"1-.300

-1147

1137

1257

0.056

-.240"

0.057

.186"

.076"

0.057.107"|.201"

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.155

0.049

0.000

0.000

0.000

0.000

0.061

0.000

0.056

0.000

0.011

0.0560.000]0.000

Total
Subcutaneous
Fat, % (14)

126"

0.017

0.013

0.042

0.008

0.041

1567 |-

-

-449"

-2117

4817

.923"

230"

1.000

971"

.907"

.868"

‘871"

-.920"

-.755"

| 085"

.092"

0.025

.075"

-.059°

-.104"|-.0957| .061"

0.000

0.580

0.669

0.157

0.790

0.165

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.004

0.002

0.394

0.012

0.048

0.00110.001]0.041

Trunk
Subcutaneous
Fat, % (15)

o

152

0.009

0.014

0.037

0.054

.076"

213"

-.499”

-4217

-156"

.530"

953"

294"

971"

1.000

o

.897

8677 |-

-.888"

-907"

-.750"

-272"

.097"

.076"

0.036

e

.087

-0.054

-.093"|-.076"| .074"

0.000

0.769

0.643

0.211

0.071

0.011

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.001

0.011

0.226

0.003

0.069

0.00210.011]0.013

Arm
Subcutaneous
Fat, % (16)

0.044

0.045

0.045

.069"

-.085"

-0.012

-0.011

-571"

-502"

-.385"

.299”

.867"

0.043

.907"

“[1.000

.889"

-.870"

-.831

-.881"

-7917

-295"

.089”

156"

0.018

0.049] -

“|- 108"

-127710.023

0.136

0.133

0.134

0.020

0.004

0.677

0.709

0.000

0.000

0.000

0.000

0.000

0.155

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.003

0.000

0.555

0.104

0.028

0.000]0.000]0.433
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Leg 0.008 [ 0.032 [ 0.048 | .071" |-.068"[-0.004(0.033 |-.490" [-.435"(-.284" | .324" | .820" | .059" | .868" | .867" | .889" | 1.000 |-.750"|-.753" |-.846"|-.714"|-.264"| .078" | .128"| 0.028 | 0.057 | -.066" |-.100"|-.121"| 0.019
Subcutaneous
Fat,% (17) 0.77710.290(0.109]0.018 {0.0220.892 | 0.271]0.000 [ 0.000 | 0.000 | 0.000 | 0.000 | 0.049]0.000 | 0.000]0.000 0.000(0.000]0.000(0.000(0.000]0.009 |0.000(0.340 [ 0.0580.027 [ 0.001 | 0.000 | 0.525
Total Skeletal |--315"]-0.035[-0.012(-0.033[0.003{0.050 |.122"|.711"|.560™ | .518" |-.243"-.852"|-.093"|-.850"|-.845"|-.870"|-.750"| 1.000 | .906™ | .843™ | .844™ | .392" |-.127"|-.1317|-0.055|-0.050| 0.021 | .084™ | .070" [-.082"
Muscle Mass (18)]0.000|0.247[0.6790.272 [0.933[0.095 [ 0.000| 0.000 | 0.000 | 0.000 [ 0.000 | 0.000 {0.002 | 0.000{0.000 | 0.000 [ 0.000 0.000(0.000{0.000]0.000|0.000]0.000{0.066]0.093|0.486]0.005|0.019|0.006
Trunk Skeletal |--3767]0.0080.030]0.011 [-.1157|-0.054|-.092"| .585" | .476™ | .278" |-.435"(-.919"|-.300"(-.871"|-.888"|-.831"(-.753"( .906™ [ 1.000 | .835" | .736™ | .346™ |-.149"(-.073"|-.080"|-.096"[ 0.013 | .076" | 0.036 |-.128"
Muscle Mass (19)[0.000 [0.799{0.317{0.701 |0.000 [ 0.072 [ 0.002 [ 0.000 | 0.000 | 0.000| 0.000 0.000 [ 0.0000.000 | 0.000 [ 0.000 | 0.000 | 0.000 0.000]0.000]0.000]0.000(0.014{0.007]0.001]0.6540.0110.2270.000
Arm Skeletal |.179"1.0,019|-0.024|-0.032|0.036 | 0.022 [-0.006| .597 |.506™ | .317" |-.336"-.854" |- 114"|-.920"|-.907"|-.881"|-.846"| .843" | 835" [1.000 | .826" | .370" |-.113"|-.130"|-0.047-.063"| .059" |.109" |.099" |-0.043
Muscle Mass, %
(20) 0.0000.532(0.428]0.280 |0.227|0.459 | 0.853]0.000 [ 0.000 | 0.000 | 0.000 | 0.000 | 0.000]0.000{0.000]0.000 [ 0.000 ] 0.000 | 0.000 0.000{0.000{0.0000.000]0.112]0.035|0.0500.000 | 0.001]0.151
Leg Skeletal . 206"(-.061"|-.062"|-.066 [.092"[.115" | .287"|.705" | 584" | 568 [-0.046|-.733"|.113"|-7557|-.750"|-.791"|-.714"| .844" | 736" | .826™ | 1.000 | .382" |-.108"|-.184"|-0.032(-0.017| 0.051 | 115" | .120"|-0.025
Muscle Mass, %
(21) 0.0000.040{0.039]0.026 {0.0020.000 [ 0.000]0.000 [ 0.000]0.000|0.127{0.0000.000]0.000|0.000]0.000 [ 0.000|0.000 | 0.000 | 0.000 0.000]0.000{0.000(0.289(0.574]0.085 | 0.000]0.000|0.399
Hemoglobin (Hb), -.3067|-0.056/-0.042(-0.024|.079™| .2217| .304" | .441™ | .384™ [ .377"| .108™ |-.2617| .1257|-.3017[-.272"|-.295™(-.264"| .392" | .346™ | .370" | .382" [ 1.000 [-.158"|-.106"|-.074"[-0.022| 0.058 | .112" | .0817 | .111"
g/dL (22) 0.000/0.060{0.163]0.418{0.0080.000 | 0.000]0.000 [ 0.000]0.000|0.000 | 0.000|0.000]0.000{0.000]0.000 [0.000]0.000|0.000|0.000|0.000 0.0000.000]0.013{0.470{0.052]0.000 | 0.007|0.000
Total Cholesterol | -2117]-0.028/-0.005/-0.018.139™| 0.035|-0.007|-.088"(-0.039(-0.049( 0.041 | .109™ | 0.056 [ .085| .097"" | .089" | .078™ |-.127"(-.149"|-.113"|-.108"|-.158"| 1.000 [ .217"| .663" | .369" |-0.024(-0.024( 0.027 | 0.057
(TC), mg/dL (23) [0.000 [0.352[0.874|0.555]0.000 [ 0.244 [ 0.807 [ 0.003]0.1880.101|0.170| 0.000 [ 0.061 | 0.004 | 0.001 | 0.003 | 0.009 | 0.000 | 0.000 [ 0.000 | 0.000 | 0.000 0.000(0.000(0.000(0.428]0.419]0.357]0.057
High-Density . . . . - - - . - - - . N R . - - - . . - W - . - - .. - -
Lipoprotein -1417(.059 | .059 | .072" |-.2117|-.220|-.197|-.125|-.1337|-.2297|-.167"| .068" |-.2407|.092" | .076 | .156 |.128 [-.131|-.073 |-.130"|-.184"|-.106 |.217 |1.000(-.072"|-.250"|-.117"|-.116 |-.1157|-.102
Cholesterol
(HDL-(CZ)L,Dmg/dL 0.000]0.047]0.048]0.016 {0.000{0.000|0.000]0.0000.0000.000(0.0000.022]0.000/0.002(0.011{0.000]0.000]0.000|0.014 {0.000 {0.000 {0.000 | 0.000 0.016]0.000]0.0000.0000.0000.001
]“L(,’;:;E:ol};l,tg .208™ [-0.041-0.015|-0.030|.165™ | .062" [ 0.020-0.027] 0.028 | 0.001 | 0.035 [ 0.046 | 0.0570.025{0.036 | 0.018 | 0.028 |-0.055|-.080"(-0.047(-0.032] -.074"| .663" | -.072"( 1.000 | 0.053 | 0.023 | 0.047 | .097" [ 0.006
ij i
Cholesterol (LDL-
C) (25) 0.0000.166{0.617]0.311{0.0000.039{0.512]0.362|0.341]0.9830.246 | 0.1230.0560.394(0.2260.555 [ 0.340 ] 0.066 | 0.007 | 0.1120.289 | 0.013]0.000 [ 0.016 0.077]0.448(0.114]0.0010.849
Triglycerides .115"|-0.034/-0.016|-0.020].149™| .103™ | .115™ -0.030|-0.035[ .093" | .169"| .087" | .186™ | .075" [ .087" | 0.049 [ 0.057 |-0.050|-.096"| -.063"|-0.017|-0.022[ .369" |-.2507| 0.053 [ 1.000 | 0.047 {-0.002|-0.044| .191"
(TG) (26) 0.000{0.249]0.589|0.49810.000(0.001 {0.0000.314]0.246|0.002]0.000|0.003]0.000(0.012{0.003|0.1040.0580.0930.001 {0.035(0.574(0.470(0.000]0.000|0.077 0.112]0.953]0.141]0.000
lASpartate .1257]-0.034/-.085"| -.066"| .071" |-0.007| 0.018 | 0.002 | 0.020 [ 0.023 | 0.018 |-0.044| .076" |-.059"[-0.054|-.065" [-.066"| 0.021 | 0.013 | .059" | 0.051 | 0.058 [-0.024(-.117"]0.023 [ 0.047 | 1.000 | .339" | .088™ | 0.022
Aminotransferase
(AST / SGOT)
@7 0.000]0.249(0.005]0.027{0.0170.819|0.5480.944 [ 0.501 | 0.4400.551{0.1420.011]0.048(0.069]0.028 [ 0.0270.486 | 0.654 | 0.050 | 0.085 [ 0.052] 0.428 [ 0.000 0.448 [ 0.112 0.000(0.003{0.470
Alanine 0.055]0.057{0.029(0.031{0.033{0.026 [ .067" |.080" [.130"|.101™ 0.026 | -.074"|0.057 |-.104"|-.093"|-.108™|-.100"| .084™ | .076" | .109"|.115" |.112"|-0.024|-.116"[ 0.047 [-0.002| .339" | 1.000 | .076" |-0.017
Aminotransferase
(ALT / SGPT) (28)|0.068|0.058 {0.3380.307 [ 0.263 | 0.381 [ 0.026 | 0.007 | 0.000 | 0.001 | 0.381 { 0.013 {0.056 | 0.001 0.002 | 0.000 | 0.001 { 0.005 { 0.011 {0.000 | 0.000 0.000] 0.419|0.000) 0.114 ] 0.953| 0.000 0.011]0.575
Serum Creatinine|.197" | -.059"|-0.058[-0.048].190" [ .0817|.093" | .113" | .090" | .096™ [ 0.048 |-0.043| .107" |-.095" -.076" |-.127"|-.121| .070" | 0.036 [ .099" | .120™ | .081" | 0.027 |-.115"| .097" |-0.044| .088" | .076" | 1.000| .072"
(Cr) (29) 0.000{0.050{0.051{0.105]0.000(0.007(0.002{0.000|0.003]0.001]0.106]0.147]0.000(0.001{0.011{0.000]0.000]0.019]0.227(0.001 [0.000|0.007(0.357]0.000|0.0010.1410.003(0.011 0.016
Fasting Blood .1927]-0.017/-0.031]-0.039].150| 0.051 | .106™ |-0.026-.073" [ 0.057 | .146"| .107"|.201™ | .061" [ .074" [ 0.023 [0.019 |-.082"|-.128"|-0.043]-0.025| .111" [ 0.057 |-.102™] 0.006 | .191" [ 0.022 {-0.017| .072" | 1.000
Glucose (30) 0.000{0.569(0.294|0.192)0.000(0.089(0.000(0.380]0.014]0.057]0.000|0.0000.000(0.041{0.013{0.433]0.525]0.0060.000(0.151 {0.399(0.0000.057]0.0010.849]0.0000.470(0.575(0.016

Note: **, Correlation is significant at the 0.01 level (2-tailed).
*, Correlation is significant at the 0.05 level (2-tailed).
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Table 3. Partial correlation analysis of psychological, cardiometabolic, and body composition variables after adjustment for age.

Biromo et al.

Control Variable 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Depression Score|1.000{0.799[0.813-0.132{-0.109-0.126)-0.115|-0.079{-0.093|-0.076] 0.009 {-0.089/ 0.024 ] 0.012 { 0.034 | 0.025 |-0.030] 0.000 |-0.032)-0.083|-0.078{-0.012{ 0.046 |-0.032{-0.001{-0.019) 0.053 |-0.034|-0.006

(2) 0.000{0.000(0.000/0.000]0.0000.000(0.008{0.002]0.011{0.767 [0.0030.4210.679{0.250(0.3980.3160.989]0.286 [ 0.005|0.009]0.6780.122{0.285]0.9690.528|0.075 | 0.253 [ 0.845
Anxietv S 3) 0.799(1.000(0.834(-0.117]-0.102{-0.122(-0.110(-0.087|-0.087(-0.073( 0.027 [-0.083] 0.034 | 0.038 [ 0.052 [ 0.053 |-0.018] 0.015 |-0.055(-0.102|-0.081] 0.020 | 0.059 |-0.007| 0.011 |-0.044] 0.026 |-0.042(-0.020
nxiety Score

Y 0.000 0.000{0.000/0.0010.000]0.000|0.004 [0.004]0.014]0.373|0.005[0.252(0.203]0.084 [ 0.074 [ 0.549(0.6130.068 | 0.001 [ 0.007 | 0.501 | 0.0480.804 [ 0.717|0.1370.3780.163 | 0.509

Stress Score (4) 0.813(0.834(1.000 (-0.122]-0.108{-0.107(-0.103-0.074|-0.101{-0.060( 0.050 [-0.086| 0.058 | 0.059 [ 0.076 | 0.076 |-0.060]-0.021]-0.062-0.104|-0.064] 0.012 | 0.070 |-0.015|-0.011]-0.049] 0.027 {-0.039(-0.017

0.0000.000 0.000(0.000/0.000]0.001]0.013{0.001]0.045]0.093]0.004 |0.050(0.050]0.011|0.011{0.043{0.475]0.038|0.001(0.031(0.6810.020)0.618(0.702{0.099]0.370]0.195]0.570

Systolic Blood .0.132]-0.117(-0.122(1.000]0.690{0.364 [0.1780.1830.354|0.3200.0550.368 | 0.019 [ 0.052 |-0.093|-0.029{ 0.078 [-0.029] 0.060 | 0.152 [ 0.181 | 0.087 |-0.195{0.115| 0.109 ] 0.028 | 0.009 [ 0.107 | 0.071
Pressure (SBP)

(5) 0.000{0.000(0.000 0.000]0.000]0.000(0.0000.000{0.0000.064]0.000|0.526 (0.084]0.002(0.3250.009]0.324 0.043]0.000|0.000 | 0.004|0.000|0.0000.000]0.353{0.771{0.0000.017
Diastolic Blood |.0.109(-0.102(-0.108{0.690 [ 1.000{0.399(0.172{0.142]0.364{0.367|0.117]0.379]0.0720.107 |-0.025] 0.019 | 0.027 |-0.091| 0.005 | 0.129 0.213 | 0.038 |-0.235[0.044 | 0.111 [-0.008 0.005 [ 0.057 [ 0.026
Pressure (DBP)

(6) 0.000{0.001{0.000 [0.000 0.000{0.000 (0.000|0.000]0.0000.000(0.000{0.015]0.000(0.403 [ 0.5210.363|0.002]0.875(0.000|0.000]0.203]0.000|0.137|0.000]0.790]0.867 [ 0.058 [ 0.384
Body Weight (kg) [-0-126{-0.122|-0.107]0.364 [ 0.399|1.000]0.518 ] 0.326 | 0.832] 0.858 | 0.281 | 0.854 | 0.208 | 0.271 ]-0.060| 0.044 | 0.060 |-0.156(-0.012] 0.269 [ 0.305 [-0.006{-0.211{0.020{0.116 {0.083]0.137]0.074 ] 0.077

(7) 0.000{0.000 (0.000{0.000|0.000 0.000{0.000{0.000]0.000]0.000|0.000|0.000(0.000]0.045|0.141 [ 0.045|0.000|0.680 | 0.000 | 0.000|0.8290.0000.501 [ 0.000 [ 0.005]0.000]0.013]0.010
Body Height (cm)|-0.115{-0.110{-0.1030.178{0.172|0.5181.000] 0.476 { 0.492 0.022 ]-0.400{ 0.234 |-0.480|-0.443(-0.579(-0.478) 0.618 ] 0.485 | 0.559 0.644 ] 0.380 -0.055{-0.168)| 0.019{-0.013{0.049 0.121 0.123 |-0.008

(8) 0.000{0.000(0.001 {0.000]0.000|0.000 0.000{0.000/0.45410.000]0.000(0.000 {0.000]0.000|0.000{0.000(0.000|0.000|0.0000.000|0.0670.000]0.529 [ 0.665|0.1030.000]0.000|0.786
Handgrip (9) -0.079]-0.087]-0.074|0.1830.1420.326 | 0.476 | 1.000 [ 0.429 0.105 |-0.327{ 0.214 (-0.377{-0.339|-0.458-0.392( 0.440 [ 0.359 | 0.433 [ 0.498  0.330 [-0.004|-0.104] 0.038 [-0.002| 0.063 | 0.175 ] 0.082 |-0.055

andgri

grip 0.008(0.004 (0.013{0.000]0.000|0.000 [0.000 0.000(0.000/0.000]0.000]0.000|0.000]0.000]0.000|0.000|0.000|0.000]0.000]0.000|0.899 [0.000|0.200]0.948 | 0.035 [ 0.000 [ 0.006 | 0.066
Skeletal Muscle |-0.093|-0.087(-0.101(0.354]0.364 |0.832(0.492(0.4291.0000.696 |-0.079(0.723]-0.117|-0.074(-0.398(-0.238| 0.482 1 0.186 | 0.261 | 0.491 | 0.326 |-0.025]-0.256{ 0.032 0.1090.085]0.163 [ 0.116 [ 0.083
Index (SMI) (10) | 0.002 | 0.004 [ 0.001 [0.000 | 0.000 [ 0.000 [ 0.000 [ 0.000 0.000(0.008]0.000]0.000|0.013|0.000]0.000]0.000|0.000{0.000|0.000]0.000|0.410(0.000 [ 0.286]0.000 | 0.004 [ 0.000 | 0.000 | 0.005

ye?gse’(l) Body Mass Index |-0-076]-0.073)-0.060] 0.320 0.367 0.858 | 0.022 | 0.105 [0.696 | 1.000 | 0.548 [ 0.858 [ 0.521 {0.571 [0.259 [ 0.319 {-0.273|-0.446|-0.340(-0.041{ 0.130 0.024 |-0.158) 0.017 0.140 0.068 | 0.098 | 0.017 | 0.095
(BMI, kg/m?) (11){0.011{0.014|0.045|0.000 | 0.000 | 0.000 | 0.454 | 0.000 | 0.000 0.000{0.000(0.000(0.000]0.0000.000(0.000(0.000]0.000{0.172{0.000(0.419]0.000]0.567 [ 0.000[0.0230.0010.567 | 0.001
Total Body Fat, %|0.009]0.027]0.0500.055]0.1170.281 |-0.400|-0.327]-0.079] 0.548 | 1.000 0.341 | 0.905 [ 0.930| 0.841 | 0.812|-0.793(-0.867(-0.816-0.679(-0.172(0.077 { 0.079 |-0.003[ 0.077 {-0.036|-0.074|-0.106] 0.049

(12) 0.767(0.373(0.0930.064 | 0.000 | 0.000 {0.000[0.000|0.008 [ 0.000 0.000(0.0000.000(0.000(0.000]0.0000.0000.000|0.000(0.000|0.009]0.008(0.913]0.009{0.234(0.013]0.000|0.100

Visceral Fat, [-0.089|-0.083(-0.086]0.368)0.379{0.854 | 0.234 {0.2140.723] 0.858 { 0.341) 1.000{0.273 0.335-0.010| 0.067 |-0.059{-0.246|-0.084 0.178 | 0.225 |-0.004|-0.206|-0.001{0.149] 0.111 | 0.132]0.038 | 0.108
score (13) 0.003{0.005(0.004 {0.000]0.000(0.000[0.000(0.000]0.0000.000(0.000 0.000{0.000]0.73610.025]0.048 | 0.000 [ 0.005]0.000 | 0.000 | 0.890 [ 0.000 [ 0.982]0.000 | 0.000 [ 0.000 | 0.205 | 0.000
bTOtal 0.024]0.034(0.058(0.019]0.072{0.208 |-0.480(-0.377|-0.117{ 0.521 [ 0.905 [ 0.273 | 1.000 | 0.956  0.873 [ 0.836 |-0.779]-0.808]-0.906(-0.725(-0.240] 0.077 | 0.091 |-0.003| 0.072 |-0.043]-0.096(-0.127[ 0.035

Subcutaneous
Fat, % (14) 0.421{0.252(0.0500.526]0.015{0.000 { 0.000 | 0.000 | 0.000  0.000 | 0.000 | 0.000 0.000(0.000/0.000]0.000|0.000(0.000]0.000]0.000|0.010{0.002(0.929]0.016 | 0.152 [ 0.001 [ 0.000 | 0.244
bTI‘unk 0.012{0.038(0.059(0.052]0.107|0.271 |-0.443(-0.339|-0.074| 0.571 [ 0.930 | 0.335 0.956 | 1.000 | 0.862 | 0.830 |-0.782]-0.830]-0.886(-0.702|-0.203] 0.080 | 0.078 | 0.000 | 0.080 |-0.037]-0.080{-0.115( 0.039

Subcutaneous
Fat, % (15) 0.679(0.203 (0.050 | 0.084]0.000 | 0.000 [ 0.000 [ 0.0000.013 | 0.000 | 0.000 | 0.000 | 0.000 0.0000.000/0.000]0.000|0.0000.000]0.000]0.008]0.009|0.9880.007]0.222]0.007 [ 0.000 [ 0.193
b Arm 0.034(0.052(0.076 [-0.093]-0.025|-0.060(-0.579(-0.458|-0.398| 0.259  0.841 [-0.010| 0.873 ] 0.862 [ 1.000 | 0.879 |-0.863|-0.806|-0.879(-0.797|-0.307] 0.102 | 0.169 [ 0.005 | 0.044 |-0.057]-0.125(-0.156 | 0.004

Subcutaneous
Fat, % (16) 0.250(0.084 (0.011[0.002]0.403|0.045 [ 0.0000.000|0.000{0.000 [ 0.000|0.736]0.000 | 0.000 0.000(0.000/0.000]0.000(0.000{0.000]0.001]0.000|0.8780.140]0.057]0.000 | 0.000 [ 0.906

Sub Leg 0.025(0.053(0.076 [-0.029]0.019 | 0.044 |-0.478(-0.392|-0.238{ 0.319( 0.812|0.067 | 0.836 | 0.830 [ 0.879 [ 1.000 |-0.731]-0.745]-0.829(-0.730(-0.254] 0.095 | 0.116 [ 0.027 | 0.055 |-0.049]-0.102(-0.133[ 0.020
ubcutaneous
Fat,% (17) 0.398(0.074(0.011{0.325]0.521{0.141 0.000 | 0.000 | 0.000 | 0.000 [ 0.000 | 0.025]0.000 | 0.000 [ 0.000 0.000{0.000{0.000/0.000]0.0000.001|0.0000.365]0.065|0.103 0.001{0.000]0.513

Total Skeletal [-0.030/-0.018]-0.060{0.078]0.0270.060]0.618 | 0.440 | 0.482]-0.273]-0.793(-0.059(-0.779(-0.782]-0.863(-0.731( 1.000 | 0.831 | 0.748 [ 0.725 | 0.264 |-0.070]-0.153] 0.013 |-0.029| 0.035] 0.113 ] 0.138 |-0.006

Muscle Mass (18)]0.316 | 0.549 [ 0.043 [ 0.009 0.363 [ 0.045 [ 0.000 [ 0.000 [ 0.000 [ 0.000 [ 0.000 [ 0.048 [ 0.000 | 0.000 [ 0.000 [ 0.000 0.000(0.000]0.000(0.0000.019]0.000(0.669]0.332(0.236{0.000]0.000 | 0.852
Trunk Skeletal |0.000]0.015(-0.021-0.029]-0.091|-0.156{0.485|0.3590.186 |-0.446(-0.867(-0.246|-0.808]-0.830(-0.806(-0.745| 0.831 | 1.000 | 0.748 [ 0.605 ] 0.195 |-0.081|-0.085(-0.005|-0.075] 0.036 | 0.084 [ 0.116 (-0.053
Muscle Mass (19)]0.989 [ 0.613 [ 0.475 [ 0.324 | 0.002 [ 0.000 [ 0.000 { 0.000 | 0.000 [ 0.000 { 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 0.0000.000/0.000]0.006]0.005(0.860]0.012]0.222]0.005 | 0.000 [ 0.079
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Control Variable 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
ArmlSkeletal -0.032]-0.055(-0.062|0.060 | 0.005]-0.012{ 0.5590.433]0.261 |-0.340]-0.816(-0.084]-0.906|-0.886]-0.879(-0.829] 0.748 | 0.748 | 1.000 | 0.788 | 0.308 |-0.094(-0.150{-0.011{-0.043| 0.055]0.121 [ 0.132 |-0.011
Muscle Mass, %
(20) 0.286(0.068]0.038(0.043]0.875(0.6800.000]0.000 |0.000|0.000 | 0.000)0.005|0.000|0.000{0.000(0.000]0.000 (0.000 0.000]0.000{0.0020.000]0.717]0.148]0.063 | 0.0000.000]0.723
Leglskeletal -0.083]-0.102(-0.104]0.152(0.129]0.269 | 0.644 1 0.498 | 0.491 |-0.041]-0.679( 0.178 |-0.725|-0.702]-0.797(-0.730] 0.725 ] 0.605 [ 0.788 | 1.000 | 0.330 |-0.077{-0.200{ 0.016 {-0.007| 0.086 | 0.162 [ 0.155 | 0.028
Muscle Mass, %
(21) 0.005(0.001]0.001{0.000]0.000(0.000]0.000]0.000(0.000|0.172{0.000)0.000|0.000|0.000{0.000(0.000]0.000(0.000/0.000 0.00010.009(0.0000.594 {0.827]0.004]0.000 (0.000]0.353
Hemoglobin (Hb), -0.078]-0.081(-0.064)0.181(0.213]0.305{0.3800.330]0.3260.130]-0.172( 0.225 |-0.240{-0.203]-0.307{-0.254| 0.264 ] 0.195 [ 0.308 | 0.330 | 1.000 |-0.086|-0.170(-0.013|-0.016/ 0.114 ] 0.133{ 0.081 | 0.142
g/dL (22) 0.009(0.007]0.031{0.000]0.000(0.000/0.000]0.000(0.000]|0.0000.000]0.000|0.000|0.0000.000(0.000]0.000(0.000/0.000(0.000 0.004{0.000]0.6670.589]0.000(0.000]0.007]0.000
Total Cholesterol [-0.012]0.020(0.012 {0.087|0.038 [-0.006|-0.055]-0.004(-0.025] 0.024 [ 0.077 {-0.004| 0.077 | 0.080 0.102 | 0.095 {-0.070{-0.081]-0.094-0.077]-0.086| 1.000 | 0.266 | 0.701 [ 0.316 |-0.060]-0.033|-0.012| 0.009
(TC), mg/dL (23) | 0.678 [0.501 [ 0.681 | 0.004 [ 0.203[0.829]0.067|0.899{0.410]0.419]0.009|0.890 [ 0.0100.008{0.001 [ 0.0010.0190.006 | 0.0020.009 | 0.004 0.000{0.000{0.0000.045]0.273{0.6810.752
High-Densi
Lligll)oproteilrtly 0.046(0.05910.070 {-0.195]-0.235(-0.211]-0.168]-0.104(-0.256{-0.158| 0.079 |-0.206{ 0.091 [ 0.078 { 0.169 0.116 |-0.153-0.085|-0.150(-0.200]-0.170{ 0.266 | 1.000 |-0.075[-0.241]-0.125(-0.111|-0.102|-0.104
Cholesterol
(HDL-(CZ)A,Dmg/dL 0.12210.048]0.020{0.000]0.000(0.000|0.000|0.000 |0.000|0.000]0.008]0.0000.002]0.0090.000]|0.000|0.0000.005]0.000]0.000]0.000 (0.000 0.013]0.000{0.000(0.000]0.001 {0.000
Age,(l) I]:ci)]‘;lo-prorilz(seiitg -0.032]-0.007(-0.015/0.115(0.0440.020{0.0190.038]0.032]0.017|-0.003(-0.001]-0.003{ 0.000 ] 0.005 [ 0.027 | 0.013 |-0.005(-0.011] 0.016 |{-0.013] 0.701 {-0.075| 1.000 { 0.022 0.006 | 0.062 | 0.068 |-0.042
years
Chole(sji):e(rzosl)(LDL- 0.285(0.80410.618{0.000]0.137(0.5010.529]0.200 (0.286 | 0.5670.913]0.982(0.9290.988(0.8780.365]0.669 | 0.8600.7170.5940.667 [ 0.0000.013 0.46810.852(0.039]0.023]0.164
Triglycerides |-0.001{0.011{-0.011)0.109{0.111 {0.116-0.013]-0.002{0.109] 0.140]0.077|0.149 {0.072 0.080 | 0.044 { 0.055 |-0.029|-0.075|-0.043|-0.007|-0.016] 0.316 {-0.241| 0.022 1.000 { 0.034 |-0.008)-0.064 0.201
(TG) (26) 0.969(0.71710.702{0.000]0.000(0.000|0.665]0.948 (0.000| 0.0000.009]0.000(0.016|0.007{0.140]0.065]0.332(0.012]0.1480.827]0.589(0.0000.000]0.468 0.255]0.784(0.0320.000
Amirl?;sr?ﬁ:ft:rase -0.019]-0.044(-0.049]0.028 |-0.008] 0.083 {0.0490.063 | 0.085] 0.068 |-0.036( 0.111 |-0.043|-0.037]-0.057(-0.049] 0.035 ] 0.036 [ 0.055] 0.086 | 0.114 |-0.060{-0.125| 0.006 [ 0.034 | 1.000 ] 0.471 [ 0.035]0.035
(AST(/Z%GOT) 0.528(0.13710.099{0.353]0.790(0.005]0.103]0.035(0.004 | 0.0230.234]0.000{0.1520.222(0.0570.103]0.236 ( 0.222 | 0.063 [ 0.004 | 0.000 [ 0.0450.000 | 0.852 0.255 0.000(0.239]0.238
Alanin&fe 0.053(0.026]0.027{0.009]0.005(0.137]0.121]0.175(0.163]0.098 |-0.074] 0.132 |-0.096-0.080(-0.125[-0.102] 0.113 { 0.084 | 0.121 | 0.162 ] 0.133 |-0.033|-0.111] 0.062 |-0.008] 0.471 [ 1.000 | 0.045 |-0.003
Aminotransferase
(ALT / SGPT) (28)]0.075]0.3780.3700.771]0.867 | 0.000 { 0.000 | 0.000 | 0.000] 0.0010.013 | 0.000  0.001 { 0.007 { 0.000] 0.001 | 0.000 | 0.005 [ 0.000 | 0.000 | 0.000|0.2730.0000.039| 0.784 | 0.000 0.131(0.916
Serum Creatinine|-0.034]-0.042(-0.039{0.107 [ 0.0570.074]0.1230.0820.116 0.017]-0.106{ 0.038 [-0.127]-0.115|-0.156{-0.133[ 0.138 1 0.116 { 0.132]0.155( 0.081 |-0.012]-0.102| 0.068 |-0.064| 0.035 ] 0.045 [ 1.000 | 0.001
(Cr) (29) 0.253(0.163]0.195(0.000]0.058(0.0130.000]0.006 [ 0.000|0.567 [ 0.000 ] 0.205 | 0.000 | 0.000 { 0.000 | 0.000 ] 0.000 { 0.000 | 0.000 | 0.000 | 0.007 | 0.681 [ 0.001]0.0230.032]0.239(0.131 0.985
Fasting Blood -0.006]-0.020(-0.017]0.0710.026 | 0.077 {-0.008(-0.055] 0.083 0.095] 0.049 | 0.108 |1 0.035|0.039 ] 0.004 | 0.020 [-0.006]-0.053(-0.011] 0.028 | 0.142 ] 0.009 |-0.104-0.042{ 0.201 | 0.035 |-0.003{ 0.001 | 1.000
Glucose (30) 0.845(0.50910.570{0.017]0.384(0.0100.786]0.066 [ 0.005]0.001 [ 0.100)0.000{0.24410.193{0.9060.513]0.852(0.079]0.723 | 0.3530.000| 0.7520.000]0.164 0.000]0.238 | 0.916 | 0.985
Table 4. Structural path coefficients and explained variance (R?) of the PLS-SEM model.
Path Variable A B C D E F G
Ages, years (A) - 0.278 0.229 -0.052 -0.325 -0.116 -0.099
Blood Pressure (B) - - - -0.128 -
Dyslipidemia (C) - - - 0.013 -
Body Fat Profile (D) - - - 0.033 -
Hemoglobin (E) - -0.009 -0.315 - - 0.383
Psychology Distress (DASS-42) (F) - - - - -
Quality and Quantity Skeletal Muscle (G) - - - -0.054 -
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Fig. (1). Partial Least Squares-Structural Equation Model (PLS-SEM) Illustrating the Relationships among Age, Hemoglobin,
Cardiometabolic Factors, Body Composition, Skeletal Muscle Quality, Blood Pressure, and Psychological Distress.

4. DISCUSSION

The findings of the PLS-SEM model from this study
indicate a significant trend in urban health epidemiology
where the burden of increased blood pressure and
psychological distress are important health concern
among younger, working-age adults. These findings align
with global trends demonstrating an emergence of
hypertension in young adult populations within urban
environments, especially in low- and middle-income
nations with rapid urbanization [21, 22]. Research in
urban areas of Bihar and Gujarat, India, found the
prevalence of stage 1 hypertension at 17.9% and
prehypertension at 51.6% among individuals aged 20-40
years. These findings confirm that elevated blood pressure
is an increasingly significant health concern among urban
young adults, not solely a geriatric issue [23].

The relationship between age and blood pressure had
a positive coefficient (B = 0.278) but a poor coefficient of
determination (R* = 0.077). From a traditional standpoint,
this may be construed as indicative of inadequate
predictive capability. Nevertheless, in the realm of
intricate social processes, models with low R’ values can
still demonstrate good validity. According to the

methodological literature, models with low R? values can
still demonstrate good validity when the dependent
variable is affected by numerous external factors that are
not entirely represented in the structural model [24, 25].
In urban cardiovascular health, Cuevas and Williams
(2017) highlighted that psychosocial factors triggering
emotional stress function via the activation of the
sympathetic nervous system and the hypothalamic-
pituitary-adrenal (HPA) axis, resulting in intricate
pathways that conventional demographic predictors
cannot adequately elucidate [26].

The discovery that chronological age explains merely
7.7% of the variance in blood pressure suggests that the
remaining 92.3% is attributable to other factors. The
remaining unexplained variance may reflect the
contribution of other determinants of blood pressure,
including behavioral, psychosocial, socioeconomic,
environmental, and clinical factors that were not
incorporated into the present model. A prospective
analysis from the National Longitudinal Study of
Adolescent to Adult Health (Add Health), comprising
13,926 participants, revealed that geographic and
contextual socioeconomic factors during adolescence
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exhibited a stronger correlation with hypertension in
young adulthood than individual-level risk factors. This
evidence supports the notion that the low R* observed in
the age - blood pressure pathway does not signify a
deficiency in the model, but rather an appropriate
representation of the multifaceted complexity inherent in
the etiology of urban hypertension [27, 28].

The inverse correlation between the age-psychological
distress pathway (B = —0.116; R* = 0.042) signifies a
paradoxical result that necessitates comprehensive
analysis. Modern literature substantiates that younger
demographics exhibit greater incidences of psychological
suffering [29-31]. Numerous studies with DASS-21 have
indicated that the prevalence rates of depression and
anxiety among teenagers, university students, and older
persons are 25.9%/46.6%, 53.7%/61.5%, and 7.2%/22.5%,
respectively [4]. A study in Hong Kong indicated that
among a sample of university students (n = 1,648), the
prevalence of moderate-to-severe depression was 40.0%,
anxiety was 50.7%, and stress was 22.2%, with a
significant correlation with younger age and elevated
levels of psychological distress [5].

This phenomenon can be elucidated by conceptual
frameworks pertaining to the aggregation of many
stressors among younger generations, such as early career
competitiveness, elevated productivity expectations,
future uncertainties, and financial obligations [28]. A study
by Evering et al. (2025) using a daily stress paradigm
revealed that negative affective reactivity to daily
stressors in normotensive young adults was positively
correlated with beat-to-beat blood pressure variability,
suggesting a persistent sympathetic activation in
individuals lacking a formal hypertension diagnosis [32].

The inverse relationship between blood pressure and
psychological distress (B = -0.128) may seem
counterintuitive, although it can be elucidated through
many pathophysiological and psychological causes.
Initially, an early compensatory phase may occur: in young
adults, significant psychological stress activates the
hypothalamic-pituitary-adrenal (HPA) axis and induces
release of catecholamines (norepinephrine and
epinephrine), resulting in increased blood pressure prior
to the internalization or subjective perception of
psychological distress [33, 34]. Data from the Multi-Ethnic
Study of Atherosclerosis (MESA), comprising 412
participants, indicated that elevated levels of urinary
stress hormones (norepinephrine, epinephrine, and
cortisol) correlated with heightened risk of developing
hypertension, with more pronounced associations in
individuals under 60 years of age. The findings indicate
that the cardiovascular system may react to stress prior to
the subjective experience of psychological distress [35].

The phenomenon of habituation and more mature
coping mechanisms in older age may contribute to this
pattern. A longitudinal study by Hildrum et al. (2011) in a
Norwegian population (n = 17,410; 22-year follow-up)
found that persistently high levels of anxiety and
depressive symptoms were paradoxically associated with
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reductions in systolic (-1.59 mmHg, p = 0.004) and
diastolic blood pressure (—0.78 mmHg, p = 0.019), as well
as a 20% lower risk of developing hypertension. These
findings suggest that chronic psychological distress may
be linked to lower blood pressure through complex
mechanisms, potentially involving behavioral changes,
reduced cardiovascular reactivity due to habituation, or
alterations in autonomic regulation. In older populations,
more mature psychological coping strategies and
diminished stress reactivity may attenuate subjective
distress despite an increasing burden of cardiovascular
disease [36].

Disease labeling and medical knowledge may also be
influential. A study conducted by Hamer et al. (2010) with
33,105 adult participants found that awareness of a
hypertension diagnosis correlated with heightened
psychological distress, attributable not to the direct
physiological effects of elevated blood pressure, but rather
to disease labeling and illness-related anxiety. Conversely,
those with undetected hypertension did not demonstrate
heightened psychological discomfort despite elevated
blood pressure levels [37].

The sandwich generation framework offers a crucial
analytical perspective for comprehending why classical

metabolic pathways (dyslipidemia: B = 0.013, R* = 0.054;

body fat profile: B = 0.033, R* = 0.091) have a negligible
impact on psychological distress, while the cardiovascular
system exhibits a pronounced early response. Urban
young to middle-aged adults face a combined burden,
comprising professional obligations (career progression,
performance metrics), familial responsibilities (childcare),
and financial assistance and caregiving for elderly parents
[38-41].

A study utilizing the China Health and Retirement
Longitudinal Study (CHARLS; n = 12,186) revealed that
individuals in the sandwich generation, characterized by
having at least one living parent and at least one
grandchild under 16 years, exhibited a higher body mass
index (BMI) than those outside this demographic (24.2 vs.
23.7). Moreover, high-intensity caring (=1,000 hours
annually) is correlated with elevated BMI in women,
signifying a physiological effect of accumulated caregiving
responsibilities [40]. Data from the U.S. Behavioral Risk
Factor Surveillance System (BRFSS), engaging 8,805
sandwich caregivers, indicated that younger caregivers
(aged 30-39 years) had inferior mental health, whereas
older caregivers (aged 50-59 vyears) demonstrated
diminished physical health. These data collectively affirm
that psychological discomfort in the sandwich generation
typically manifests in mental health consequences prior to
quantifiable metabolic abnormalities [39].

In Indonesia, the challenges faced by the sandwich
generation are exacerbated by the cultural traditions that
perceive intergenerational support as a moral and social
duty. Qualitative investigations conducted in Iran during
the COVID-19 pandemic revealed that women in the
sandwich generation faced a “double caregiving burden,”
resulting in significant negative effects on both mental and
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physical health. This research emphasized the necessity
for initiatives to enhance access to information and
communication technology, alternative methods to rigid
social isolation, the development of work-life balance, as
well as early psychological evaluation and comprehensive
government support [38, 39, 42].

The molecular mechanisms connecting psychosocial
stress to increased blood pressure have been thoroughly
detailed in neurophysiological literature. Chronic stress
leads to sustained activation of the hypothalamic-pituitary-
adrenal (HPA) axis, causing consistently increased cortisol
levels. Elevated cortisol results in hippocampal atrophy,
synaptic dysfunction, and neuroinflammation—factors that
facilitate the onset of Alzheimer’s disease and depression,
while concurrently heightening cardiovascular risk
[43-45]. Ulrich-Lai and Herman (2009) stated that the
neural regulation of endocrine and autonomic stress
responses entails intricate circuits within the limbic
forebrain,  hypothalamus, and brainstem, with
glucocorticoid feedback mechanisms being pivotal in
modulating the intensity and duration of glucocorticoid
release [33].

The activation of the sympathetic nervous system
constitutes a vital parallel channel. Exposure to stressors
activates preganglionic sympathetic neurons in the
intermediolateral column of the thoracolumbar spinal
cord, which then project to pre- or paravertebral ganglia
and to chromaffin cells of the adrenal medulla. This
activation results in  heightened secretion of
norepinephrine and epinephrine, thus augmenting cardiac
output and peripheral vascular resistance, the two primary
factors influencing blood pressure [33, 46]. A prospective
study by Inoue et al. (2021) revealed that elevated urinary
stress hormone levels correlated with a heightened risk of
developing hypertension over a median follow-up period of
6.5 years (per doubling: norepinephrine aHR = 1.31;
epinephrine aHR = 1.21; dopamine aHR = 1.28; cortisol
aHR = 1.23) [35].

Furthermore, excessive cardiovascular reactivity to
acute stress has been identified as an independent
predictor of the development of hypertension [47, 48].
Gianaros and Sheu (2009) emphasized that negative
emotional reactivity and psychological stress in daily life
are associated with greater ambulatory blood pressure
variability, a key contributor to cardiovascular disease risk
[49-52]. Among normotensive young adults, negative
affective responsiveness to daily stressors has been
positively correlated with increased beat-to-beat blood
pressure variability and total peripheral resistance (TPR)
variability, indicating chronic sympathetic activation that
serves as a precursor to hypertension [32].

The discovery that skeletal muscle mass (R* = 0.181) is
significantly affected by hemoglobin (B = 0.383) has a
minimal impact on psychological distress (B = —0.054),
highlighting that physical capability alone is inadequate
for safeguarding mental health in the presence of
structural stressors. The exercise physiology literature
consistently illustrates a positive linear correlation
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between skeletal muscle mass and aerobic capacity,
wherein increased muscle mass correlates with elevated
peak oxygen consumption (VO,peak). Hemoglobin is
pivotal in oxygen transport ability, and elevations in red
blood cell mass and total hemoglobin represent
fundamental physiological adaptations to endurance
training [3, 53-55].

In metropolitan environments, individuals may exhibit
physical “health,” characterized by sufficient aerobic
capacity and skeletal muscle mass, but their stress
systems are significantly active due to substantial
psychosocial pressures [56-58]. Findings from the CARDIA
(Coronary Artery Risk Development in Young Adults) study
suggest that the association between skeletal muscle mass
and aerobic capacity does not provide immunity against
psychological distress in healthy individuals subjected to
chronic stressors [53].

Dyslipidemia's negligible contribution (B = 0.013; R* =
0.054) to psychological discomfort suggests that
traditional metabolic pathways insufficiently account for
the mental health challenges faced by metropolitan young
adults. This observation aligns with findings from
sandwich generation studies, indicating that while this
group typically displays elevated BMI and increased
dyslipidemia, mental health outcomes are more
significantly influenced by dual role burdens, time
constraints, and psychosocial stressors than by metabolic
parameters [38, 40, 59].

This model illustrates a basic urban epidemiological
transition in which blood pressure and psychological
distress are no longer adhere to the traditional linear age
trajectory, but instead migrate toward younger
demographics due to socioeconomic pressures and the
sandwich generation phenomenon [59]. This transition
signifies an evolving global epidemiological context, where
cardiovascular diseases often linked to older
demographics are now more prevalent among young
adults, especially in low- and middle-income nations
experiencing swift urbanization [21, 22].

The Global Burden of Disease 2019 study revealed an
escalation in alcohol-related cardiovascular complications,
such as atrial fibrillation and hypertensive heart disease,
among young and middle-aged adults, shown by the
increasing age-standardized death rates (ASDR) in
Southeast Asia (+2.82%) and the Western Pacific
(+1.48%) [60]. The occurrence of premature
cardiovascular aging endangers individual health as well
as national production, social advancement, and economic
stability [22].

Low path coefficients and R” values for psychological
distress should not be viewed as deficiencies of the model,
but rather as a compelling indication that mental and
cardiovascular health in urban young adults is influenced
by macro-social forces that transcend conventional
biological and demographic factors. Consequently,
interventions must transition from solely therapeutic
methods to inclusive structural strategies. First, it is
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essential to implement workplace health rules that tackle
excessive working hours, encourage remote work
flexibility, and offer employee help programs for stress
management [26, 61]. Canella et al. (2023) provided
evidence that mindfulness-based stress reduction (MBSR)
programs significantly decreased perceived stress (p =
0.002) and anxiety (p = 0.05), while also reducing systolic
and diastolic blood pressure (p = 0.02; p = 0.001), cortisol
levels (p = 0.01), and pro-inflammatory cytokines IL-6 and
IL-8 [62].

Secondly, enhanced social security for the sandwich
generation is needed, encompassing subsidies for elder
care (such as long-term care insurance), inexpensive
childcare facilities, and financial assistance for households
managing multiple caregiving obligations. Empirical
evidence demonstrates that various caring roles correlate
with increased depression levels, whereas elevated self-
esteem may partially attenuate and mitigate these
negative consequences [38, 41, 42]. Furthermore, the
early screening and identification of hypertension in young
adults (18-40 years) should be enhanced via community-
based screening initiatives and the incorporation of blood
pressure monitoring into primary healthcare services [23].
Data suggest that access to a primary care physician
correlates with improved blood pressure regulation (PR =
0.54 in fully adjusted models) [63].

Numerous constraints must be acknowledged while
analyzing these results. The cross-sectional design
restricts the capacity to determine temporal causality
among variables. Longitudinal studies with many time
points are essential to monitor the trajectories of blood
pressure and psychological distress throughout aging and
sandwich generation status [2-4]. Secondly, while low R
values have been perceived as indicative of the intricacy of
macro-social factors, directly measuring specific stressors
(such as work-related stress, caring load, and economic
strain) would enhance construct validity [25, 28, 29, 58].
The cultural and contextual variants of the sandwich
generation phenomena in Indonesia necessitate
comprehensive qualitative research to elucidate coping
mechanisms and resilience processes that may diverge
from those found in Western societies [32, 38, 41, 64-66].

Subsequent study ought to incorporate the evaluation
of stress-related biomarkers (salivary cortisol, urine
catecholamines, inflammatory markers), heart rate
variability, and beat-to-beat blood pressure fluctuation to
accurately capture real-time psychophysiological dynamics
[11, 13, 14, 17, 35, 52]. Ecological momentary assessment
(EMA) methods may yield detailed data on variations in
psychological discomfort and blood pressure in the context
of daily life [67]. Furthermore, multilevel intervention
trials, encompassing workplace wellness initiatives,
caregiving leave policies, and urban environmental
alterations, are essential to assess the efficacy of
comprehensive strategies in alleviating cardiovascular and
psychological burdens among urban youth populations
[17, 18, 63, 66].

Several potential sources of bias should be
acknowledged. The use of consecutive community-based
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sampling may introduce selection bias and limit
representativeness of the broader urban population. The
cross-sectional design precludes causal inference between
psychological distress and metabolic parameters.
Psychological outcomes assessed using self-reported
DASS-42 questionnaires may also be subject to recall and
response bias. Residual confounding from unmeasured
variables such as socioeconomic status, occupational
stress, sleep quality, physical activity, dietary patterns,
and prior psychiatric history may persist despite statistical
adjustment. In addition, body composition assessment
using bioelectrical impedance analysis may be influenced
by hydration status and other physiological conditions.
Finally, because the study was conducted exclusively in
Jakarta, the generalizability of findings to non-urban
populations may be limited.

CONCLUSION

This study presents empirical evidence that urban
epidemiological transitions have altered disease burden
patterns, with hypertension and psychological distress
increasingly impacting younger, working-age populations
instead of being limited to older persons. This transition
seems to coincide with rapid urbanization, increasing
economic demands, and broader social obligations that

define modern urban existence. The comparatively low R’
values for age and psychological distress should not be
viewed as shortcomings of the model; instead, they signify
that cardiovascular and mental health outcomes in urban
populations are fundamentally multifactorial, significantly
shaped by social, occupational, and environmental factors
in addition to biological aging alone.

The observed patterns indicate an association between
physiological characteristics and psychological distress in
urban adults. In this context, indicators of physical
capacity, such as skeletal muscle condition and
hemoglobin concentrations, coupled with traditional
metabolic markers like dyslipidemia, appeared to provide
only minimal associations with mental health when
structural stressors prevail. These findings highlight the
importance of public health strategies that extend beyond
individual-centered clinical approaches to include
integrated interventions, such as workplace health
policies, life-course social protection, urban environmental
improvements, and early cardiovascular risk screening
among younger adults. Collectively, these findings
contribute to the growing field of urban health research
and support the development of context-specific
interventions to address the coexistence of cardiovascular
and mental health challenges in rapidly urbanizing
settings.

STUDY LIMITATIONS

Several limitations should be considered when
interpreting the findings of this study. First, the cross-
sectional design precludes the establishment of temporal
or causal relationships among age, metabolic health, blood
pressure, and psychological distress. Although the
proposed structural model provides valuable insights into
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the interrelationships among these variables, the observed
associations should be interpreted within the context of
their correlational nature. Second, participants were
recruited using consecutive sampling from five
administrative regions of Jakarta. While this approach
enabled the inclusion of a large and diverse urban
population, the findings may not be fully generalizable to
rural communities or populations with different
demographic and sociocultural characteristics.

Third, psychological distress was assessed using the
Depression Anxiety Stress Scale-42 (DASS-42), a validated
self-report instrument that reflects participants' perceived
symptoms rather than clinically established psychiatric
diagnoses. Consequently, the possibility of reporting bias
and individual differences in symptom perception cannot
be entirely excluded. Furthermore, although the present
model incorporated multiple physiological and metabolic
indicators, the explained variance for psychological

distress remained modest (R* = 0.042), indicating that
psychological well-being is influenced by a broader range
of determinants beyond the biological variables examined
in this study. Factors such as socioeconomic status,
educational attainment, occupational demands, physical
activity, dietary habits, sleep quality, social support, life
events, medication use, and pre-existing chronic
conditions were not comprehensively evaluated and may
have contributed to the unexplained variance.
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