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ABSTRACT

Background and aims: Metabolic syndrome (MetS) is characterized by central obesity, dyslipidemia, hyper-
tension, and disorders of glucose metabolism. MetS increases the risk of type 2 diabetes and cardiovascular
disease. This study aimed to estimate the prevalence of MetS and identify associated factors in adults under-
going their first comprehensive health screening at the Can Tho International Stroke Service Center, Can Tho
City, Vietnam, from January to December 2025.

Methods: A cross-sectional study was conducted among 522 adults having their first comprehensive health
screening. MetS was defined according to the National Cholesterol Education Program - Third Adult Treatment
Panel (NCEP-ATP Ill) criteria, with adjustments for Asian waist circumference. Demographic, anthropometric,
and biochemical variables associated with MetS were analyzed using logistic regression, with statistical signifi-
cance set at p < 0.05.

Results: The prevalence of MetS was 35.6% (95% CI: 31.5-39.9). Individuals with MetS were more likely
to be older, male, have a higher BMI, elevated blood pressure, adverse lipid profiles, and a greater intake of
salt, sugar, and fat-rich foods (p < 0.05). Multivariable analysis identified age, sex, elevated BMI, increased
triglycerides, low HDL cholesterol, and higher glucose levels as the strongest associated factors of MetS

(p < 0.05).
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Conclusions: More than one-third of adults undergoing their first comprehensive health screening are diag-
nosed with Mets, highlighting the potential burden of previously unrecognized metabolic cardiovascular risk.
This emphasizes the necessity of early detection and targeted lifestyle interventions in preventive healthcare
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Introduction

Metabolic Syndrome (MetS) is a combination
of closely related cardiovascular and metabolic abnor-
malities, including central obesity, hypertension, dys-
lipidemia, and glucose metabolism disorders (1). These
components are not merely individual risk factors; they
reflect a syndrome of metabolic disorders with a com-
mon pathophysiological mechanism, where insulin
resistance and visceral fat accumulation play a central
role (2, 3). Visceral fat functions as an endocrine organ,
secreting adipokines and cytokines that are crucial for
regulating metabolic processes and the body’s inflam-
matory response (4, 5). These substances promote a
state of chronic low-grade inflammation. The inflam-
mation and abnormal adipokines lead to impaired in-
sulin signaling in target tissues such as muscle and liver
(4-6). This insulin resistance directly results in distur-
bances in glucose and lipid metabolism, contributing
to the development of metabolic syndrome (7, 8). The
consequence of this process is the simultaneous occur-
rence of elevated triglycerides and reduced HDL cho-
lesterol, which increases the atherogenicity. Elevated
fasting blood glucose indicates impaired glucose con-
trol and acts as a mediator in the progression to type 2
diabetes (5, 7). Furthermore, hypertension arises from
endothelial dysfunction, activation of the sympathetic
nervous system, and the renin-angiotensin system,
which are closely associated with insulin resistance
(9, 10). In addition to increasing the risk of type 2 dia-
betes and cardiovascular diseases, Metabolic Syndrome
also heightens the risk of other related chronic condi-
tions (9, 11, 12). The global prevalence of metabolic
syndrome varies widely, estimated to range from ap-
proximately 14% to 39% across countries, depending

on demographic characteristics, lifestyle factors, and
diagnostic criteria applied (13). Numerous studies
have shown that the prevalence of MetS progressively
increases with age, particularly among older adults,
especially those over 60 years old (14). Additionally,
there are notable geographic and socioeconomic dif-
ferences in MetS prevalence, reflecting variations in
lifestyle patterns, living conditions, urbanization lev-
els, and access to healthcare services (15). In Viet-
nam, the prevalence of MetS in adults, according to
the National Cholesterol Education Program - Third
Adult Treatment Panel (NCEP-ATP III) criteria (16),
varies significantly with age. In a population with a
median age of 60, the prevalence of MetS is 40.6%,
rising to 53.1% in those aged over 65 (17). In contrast,
this rate is markedly lower in the working-age popula-
tion. Specifically, a study of faculty members at Hanoi
Medical University reported a prevalence of MetS
of 12.5% (18), while a study of 57,997 employees in
the Vinmec health system indicated a prevalence of
around 16% (14). These results demonstrate that MetS
tends to increase with age and is significantly influ-
enced by occupational characteristics, physical activ-
ity levels, and access to healthcare services. Regular
health screenings play a crucial role in early detection
of metabolic disorders before clinical symptoms mani-
fest, especially in adults who may be less inclined to
seek preventive healthcare services (19). However, in
Vietnam, many current health screening packages do
not adequately include the necessary indicators for
diagnosing metabolic syndrome, leading to a lack of
evidence regarding its prevalence and epidemiological
characteristics in the community. Therefore, imple-
menting community-wide screening studies for meta-
bolic syndrome is essential to provide a scientific basis
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for developing prevention, management, and early in-
tervention strategies for metabolic syndrome and as-
sociated chronic diseases.

Subjects and Methods

Study subjects

The study population consisted of adults under-
going first-time comprehensive health screening at
Can Tho Stroke International Services, Can Tho city,
Vietnam, from January to December 2025.

Inclusion criteria

Adults aged 18 years and older undergoing their
first comprehensive health screening, with complete
data available for metabolic syndrome assessment ac-

cording to NCEP-ATP III criteria (16).

Exclusion criteria

Previous health screening, pregnancy, acute ill-
ness, chronic liver or kidney disease, endocrine disor-
ders affecting metabolism, or incomplete data.

Study design

A cross-sectional study.

Sample size

The sample size was calculated using the formula
for estimating a proportion:

e lelja ,»P(10p)
d2

Where: n is the required sample size; o = 0.05, statis-
tical significance level; Z(1-0/2) = 1.96, Z value from the
Z table corresponding to the chosen o; p = 0.359 is the
estimated prevalence of MetS in adults (20). We antici-
pated a 5% margin of error, yielding a minimum sample
size of 354. A design effect of 1.5 was used to adjust the
sample size. After excluding ineligible samples, the final
analytical sample consisted of 522 participants.

Data collection

Data were collected using standardized research
tools, including structured questionnaires, anthro-
pometric measurements, blood pressure assessment,
and fasting biochemical analyses conducted in an ac-
credited laboratory. Metabolic syndrome was defined
according to the National Cholesterol Education
Program — Adult Treatment Panel III (NCEP-ATP
IIT) (16) criteria for Asian populations.

Research variables

- Demographic Characteristics: age, sex, educa-
tion level, occupation, marital status and eco-
nomic status.

- Dietary habits: Intake of salty condiments (e.g.,
soy sauce, fish sauce, dipping salt), high-sugar
foods and beverages (e.g., soft drinks, sweet-
ened tea, milk tea, coffee with condensed milk),
and high-fat foods (e.g., fatty meat, fried dishes,
fat-rich soups) was assessed using a structured
self-reported questionnaire with a 7-day recall
period. For each category, consumption fre-
quency was classified into four levels: never, 1-2
days per week, 3—4 days per week, and daily.

- Smoking Status: Tobacco use

- Biochemical Indicators: ALT (SGPT), AST
(SGOT), Creatinine, Uric Acid, Total Cho-
lesterol, Triglycerides, LDL Cholesterol, HDL
Cholesterol, Glucose, HbAlc, GGT (Gamma-
Glutamyl Transferase), eGFR (Estimated Glo-
merular Filtration Rate), Microalbuminuria.

- 'The Metabolic syndrome: In this study, meta-
bolic abnormalities, including dyslipidemia,
were defined according to the diagnostic cri-
teria for metabolic syndrome proposed by
the National Cholesterol Education Program
Adult Treatment Panel III (NCEP-ATP III)
(16). In addition, metabolic syndrome was also
identified based on the criteria of the Interna-
tional Diabetes Federation (IDF) (21), which
were applied as supplementary criteria for
comparison with the NCEP-ATP III defini-
tion. The primary difference between these two
diagnostic systems lies in the role of central
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Table 1. Comparison of diagnostic criteria for metabolic syndrome according to NCEP-ATP III and IDF

Criterion NCEP-ATP III Definition (16) IDF Definition (21)
Diagnostic principle Metabolic syndrome is diagnosed when Central obesity is mandatory, plus > 2 of 4
23 of 5 components are present additional components
Triglycerides (TG) > 1.7 mmol/L > 1.7 mmol/L or receiving treatment for elevated
triglycerides
HDL-cholesterol < 1.03 mmol/L in men < 1.29 mmol/L < 1.03 mmol/L in men < 1.29 mmol/L in women
(HDL-C) in women
Central obesity > 90 cm in men > 80 cm in women Mandatory: > 90 cm in men, > 80 cm in women
(waist circumference) (Asian-specific cut-offs) (Asian-specific cut-offs)
Blood pressure Systolic BP > 130 mmHg or diastolic BP BP > 130/85 mmHg or current antihypertensive
> 85 mmHg or current antihypertensive treatment
treatment
Fasting plasma glucose | > 5.6 mmol/L or treatment for hyperglycemia | 2 5.6 mmol/L or previously diagnosed type 2
diabetes
Role of central obesity | One of five diagnostic components A prerequisite for diagnosis

obesity: according to the IDF criteria, central
obesity is a mandatory component for the di-
agnosis of metabolic syndrome, whereas under
the NCEP-ATP III criteria, central obesity is
considered one of several diagnostic compo-
nents and is not required. The diagnostic crite-
ria according to both definitions are presented
in Table 1.

Data collection method

Data were collected through structured face-to-
face interviews, clinical examination, and review of
medical records. The questionnaire obtained informa-
tion on demographic characteristics, lifestyle behav-
iors, and dietary habits. Fasting blood samples were
collected after at least 8 hours of fasting, and biochem-
ical analyses were performed in an accredited labora-
tory using standardized methods.

Error control methods

Potential sources of bias were minimized through
standardized participant selection, uniform measure-
ment protocols, and multivariable adjustment. An-
thropometric and biochemical measurements were
conducted by trained personnel using calibrated equip-
ment and standardized laboratory assays. Information
bias was reduced through structured questionnaires.

Confounding was addressed using multivariable lo-
gistic regression with assessment of multicollinearity

(VIF = 1.53).

Data entry and analysis methods

Data were entered using Epidata 3.1 and pro-
cessed in SPSS 22.0. Each medical record was entered
twice for comparison to reduce errors.

- Descriptive Statistics: For quantitative vari-
ables, mean, standard deviation, and min-max
values were presented. For qualitative variables,
frequency and percentage were provided.

- Related Factor Analysis: Variables potentially
associated with the outcome were first ex-
amined using univariable logistic regression
analysis. Variables with a p-value < 0.10 in the
univariable analysis (22) were subsequently en-
tered into the multivariable logistic regression
model. were subsequently entered into the mul-
tivariable logistic regression model. Statistical
significance was defined as a two-sided p-value

< 0.05.
Research ethics

Participation is completely voluntary, and patients
are clearly informed about the objectives and benefits of
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Table 2. Metabolic Syndrome and Component Indicators

Number Percentage
Component Indicators (n=522) (%) 95% CI
Triglycerides 2 1.7 mmol/L 313 60.0 55.6-64.2
Decreased HDL-cholesterol, defined 167 32.0 28.0-36.2
as < 1.03 mmol/L in men or < 1.29 mmol/L in women
Abdominal obesity, defined as a waist circumference 166 31.8 27.8-36.0
> 90 cm in men or = 80 cm in women
Systolic blood pressure > 130 mmHg or diastolic blood pressure > 85 mmHg 236 45.2 21.8-49.6
Fasting blood glucose > 5.6 mmol/L 205 39.3 35.1-43.6
Metabolic syndrome - NCEP-ATP III 186 35.6 31.5-39.9
Metabolic syndrome - IDF 98 18.8 15.5-22.4

Abbreviations: CI: Confidence Interval

the study. They also have the right to decline participa-
tion without it affecting their treatment. All collected
information is solely for research purposes, coded, and
secured to protect the participants’ identities.

Results

Prevalence of metabolic syndrome
and its components

The results show that the prevalence of metabolic
syndrome components in the study group (n = 522) is
quite high and uneven across the indicators (Table 2).
Specifically, hypertriglyceridemia (TG 2 1.7 mmol/L)
is the most common component, observed in 60.0%
of subjects (95% CI: 55.6-64.2). This is followed by
hypertension (systolic blood pressure > 130 mmHg and/
or diastolic blood pressure > 85 mmHg), accounting
for 45.2% (95% CI: 21.8-49.6). Fasting hyperglyce-
mia (> 5.6 mmol/L) was recorded in 39.3% of sub-
jects (95% CI: 35.1-43.6). The remaining components
have lower rates, including reduced HDL cholesterol
(32.0%; 95% CI: 28.0-36.2) and abdominal obesity
(31.8%; 95% CI: 27.8-36.0). Regarding the prevalence
of metabolic syndrome, when applying the NCEP-
ATP III criteria, 35.6% of subjects were identified
as having metabolic syndrome (95% CI: 31.5-39.9).
Meanwhile, according to the IDF criteria, this rate is

significantly lower, at only 18.8% (95% CI: 15.5-22.4).

Demographic characteristics and metabolic
syndrome

In univariable analyses, sex was not significantly
associated with MetS prevalence (OR = 0.9; 95% CI:
0.7-1.4; p = 0.736). In contrast, age demonstrated a
clear association with MetS. Participants aged 40-59
years and those aged 260 years had higher odds of
MetS compared with individuals aged <40 years (OR
=2.2;95% CI: 1.2-4.2; p = 0.011 and OR = 2.5; 95%
CI: 1.3-4.8; p = 0.006, respectively).

When analyzed as a continuous variable, age re-
mained significantly associated with MetS (OR = 1.02
per year; 95% CI: 1.01-1.04; p = 0.003). No significant
associations were observed between MetS and occupa-
tion, educational level, or economic status (Table 3).

History of hypertension, bmi, smoking,
dietary habits, and metabolic syndrome

Participants with MetS had a longer duration of
hypertension than those without (mean + SD: 1.7
3.4 years vs. 0.6 = 1.6 years). Each additional year of
hypertension increased the odds of developing MetS
by 30% (OR = 1.30; 95% CI: 1.20-1.40; p < 0.001).
Body mass index also correlated with MetS, showing
a 7% increase in risk for each kg/m? rise (OR = 1.07;
95% CI: 1.02-1.13; p = 0.009). Smoking duration
had a modest association with MetS, where each ad-

ditional year raised the odds by 3% (OR = 1.03; 95%
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Table 3. Demographic characteristics and metabolic syndrome

Demographic MetS None OR

characteristics Total (n =186) (n=336) (95% CI of OR) p-value
Sex (n,%)

Female 239 87 36.4 152 63.6 1 (ref.)

Male 283 99 35.0 184 65.0 0,9 (0,7-1,4) 0.736
Age group (n,%)

<40 72 15 20.8 57 79.2 1 (ref.)

40 - < 60 286 106 37.1 180 62.9 2.2 (1.2-4.2) 0.011
> 60 164 65 39.6 99 60.4 2.5(1.3-4.8) 0.006
Mean (SD) 522 55.5(11.4) 52.0(13.4) 1.02 (1.01-1.04) 0.003
Occupation (n,%)

Farmer 99 33 33.3 66 66.7 1 (ref.)

Administrative 69 23 33.3 46 66.7 1.1 (0.5-1.9) >0,999
Business 113 44 38.9 69 61.1 1.3 (0.7-2.2) 0.398
Worker 55 19 34.5 36 65.5 1.1 (0.5-2.1) 0.879
Self-employed 73 28 38.4 45 61.6 1.3 (0.7-2.3) 0.496
Retired/Elderly 113 39 34.5 74 65.5 1.1 (0.6-1.9) 0.856
Education level (n,%)

Primary school 52 20 38.5 32 61.5 1 (ref.)

Secondary & high school 254 91 35.8 163 64.2 0.9 (0.5-1.7) 0.719
Postsecondary 216 75 34.7 141 65.3 0.9 (0.5-1.6) 0.613
Economic status (n,%)

Well-off 149 51 34.2 98 65.8 1 (ref.)

Sufficient 332 123 37.1 209 62.9 1.1 (0.8-1.7) 0.552
Poor 41 12 29.3 29 70.7 0.8 (0.4-1.7) 0.551

Abbreviations: n: frequency; %: Percentage; OR: odds ratio; CI: Confidence Interval, ref.: reference value

CI: 1.01-1.05; p = 0.032). Dietary habits significantly
affected MetS risk; those consuming salty foods 1-2
days, 3—4 days, and daily showed higher odds com-
pared to non-consumers (OR = 4.20, 4.60, and 6.80,
respectively; all p < 0.001), indicating a clear dose—
response relationship. While no significant association
was found for sugary food consumption 1-2 days per
week, those eating sugary foods 3-7 days per week or
daily had significantly higher odds (OR = 2.70 and
2.40, respectively). Likewise, frequent high-fat food
consumption (3-7 days per week) was linked to an
increased likelihood of MetS compared to lower fre-
quencies (OR = 1.60; 95% CI: 1.10-2.40; p = 0.040)
(Table 4).

Biochemical parameters and metabolic
syndrome

The biochemical parameters associated with Met-
abolic Syndrome (MetS) showed significant differences
compared to those without MetS. ALT (SGPT) levels
were elevated, with females at 31.66 (SD 20.93) and
males at 40.52 (SD 21.83), versus 25.46 (SD 18.27)
and 33.42 (SD 22.84) in the non-MetS group, respec-
tively (p = 0.021 for females, p = 0.015 for males). AST
(SGOT) was also higher in the MetS group (30.53 vs.
28.26; p = 0.001). Triglycerides were significantly ele-
vated (3.14 vs. 1.99; p < 0.001), while HDL-cholesterol
was lower for females (1.17 vs. 1.42; p < 0.001) and
males (1.16 vs. 1.25; p = 0.015). Fasting plasma glucose
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Table 4. History of Hypertension, BMI, Smoking, Dietary Habits, and Metabolic Syndrome

R
Variables Frequency MetS None (95% (?I of OR) p-value
Years with hypertension, 522 1.7 (3.4) 0.6 (1.6) 1.3 (1.2-1.4) <0.001
mean (8D)
BMLI, &g/ m? mean (SD 522 24.5(5.5) 23.0 (4.9) 1.07 (1.02-1.13) 0.009
Years of smoking, mean (SD) 522 3.0 (9.0) 1.5 (6.6) 1.03 (1.01-1.05) 0.032
Frequency of consuming salty foods (n=505) (n,%)
Never 219 36 16.4 183 83.6 1 (ref.)
1-2 days/week 100 45 45.0 55 55.0 4.2 (2.4-7.1) <0.001
3—4 days/week 97 46 47.4 51 52.6 4.6 (2.8-7.8) <0.001
Daily 89 51 57.3 38 42.7 6.8 (3.9-11.8) <0.001
Frequency of consuming sugary foods (n=505) (n,%)
Never 104 65 29.8 73 70.2 1 (ref.)
1-2 days/week 284 86 30.3 198 69.7 1.02 (0.63-1.67) 0.928
3~7 days/week 52 28 53.8 24 46.2 2.7 (1.4-5.5) 0.004
Daily 65 33 50.7 32 49.3 2.4 (1.3-4.6) 0.007
Frequency of consuming high-fat foods (n=503) (n,%)
Never — 2 days/week 382 125 32.7 257 67.3 1 (ref.)
3~7 days/week 121 52 43.0 69 57.0 1.6 (1.1-2.4) 0.040

Abbreviations: MetS: Metabolic syndrome; SD: Standard deviation; BMI: Body Mass Index; OR: Odd ratio; CI: Confidence Interval, ref.: reference value

(6.63 vs. 5.27; p < 0.001) and HbAlc (6.39 vs. 5.94;
2 < 0.001) were also significantly higher in the MetS
group. GGT levels were notably elevated in both gen-
ders (females: 59.93 vs. 39.29, p = 0.004; males: 121.44
vs. 75.69, p = 0.002). These findings indicate significant
biochemical differences in individuals with MetS.

Multivariable analysis

Independent factors identified in Tables 4 and 5
were included in the multivariable logistic regression
model, adjusted for gender and age (Table 6). The
results showed that male gender had a statistically
significantly lower likelihood of having metabolic syn-
drome (MetS) compared to females (OR = 0.51; 95%
CI: 0.32-0.83; p = 0.006). Age was positively related
to MetS; for each additional year, the risk of develop-
ing MetS increased by approximately 2% (OR = 1.02;
95% CI: 1.01-1.04; p = 0.028). BMI was also an in-
dependent risk factor, with a 1 kg/m? increase in BMI
associated with an 8% increase in the risk of MetS

(OR = 1.08; 95% CI: 1.02-1.14; p = 0.009). Among
the biochemical blood indices, triglycerides had the
strongest association with MetS; higher triglyceride
levels increased the risk of MetS by 1.45 times (OR
= 1.45; 95% CI: 1.23-1.71; p < 0.001). LDL choles-
terol was also positively and statistically significantly
related to MetS (OR = 1.31; 95% CI: 1.01-1.70;
p = 0.044), whereas HDL cholesterol acted as a pro-
tective factor, with higher HDL levels significantly
reducing the risk of MetS (OR = 0.15; 95% CI: 0.06—
0.38; p < 0.001). Additionally, fasting plasma glucose
(FPG) and HbAlc were independently associated
with MetS; increased FPG raised the risk of MetS by
1.36 times (p < 0.001), and for each increase in HbA1c,
the risk of MetS increased by 23% (OR = 1.23; 95%
CI: 1.03-1.47; p = 0.024). Conversely, liver enzyme
indices, including ALT, AST, and GGT, did not show
statistically significant associations with MetS in the
multivariable regression model (p > 0.05). Multicol-
linearity analysis indicated no multicollinearity among

independent variables (VIF = 1.53).
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Table 5. Biochemical Parameters and Metabolic Syndrome

MetS None OR
Variables Mean (SD) Mean (SD) (95% CI of OR) p-value
ALT (SGPT), U/L Female 31.66 (20.93) 25.46 (18.27) 1.02 (1.01-1.03) 0.021
Male 40.52 (21.83) 33.42 (22.84) 1.02 (1.01-1.03) 0.015
AST (SGOT), U/L 30.53 (14.75) 28.26 (14.42) 1.01 (1.01-1.02) 0.001
Creatinine, umol/L Female 68.16 (14.13) 67.27 (12.74) 1.005 (0.98- 1.026) 0.614
Male 91.32 (19.76) 89.63 (15.39) 1.006 (0.99-1.020) 0.427
Uric Acid, umol/L Female 309.96 (98.61) 301.80 (65.52) 1.001 (0.99-1.005) 0.443
Male 384.41 (135.29) 382.21 (101.10) 1.001 (0.99-1.002) 0.877
Total Cholesterol, umol/L 5.53 (1.43) 5.24 (1.21) 1.10 (0.96-1.27) 0.169
Triglycerides, pmol/L 3.14 (2.09) 1.99 (1.49) 1.60 (1.38-1.86) <0.001
LDL—Cholesterol, umol/L 3.30 (0.96) 3.20(0.87) 1.12 (0.92-1.37) 0.248
HDL~Cholesterol, umol/L, | Female 1.17 (0.25) 1.42 (0.28) 0.023 (0.001-0.084) <0.001
Male 1.16 (0.30) 1.25 (0.27) 0.32 (0.12-0.80) 0.015
Glucose (FPG), umol/L 6.63 (2.03) 5.27 (1.49) 1.5 (1.3-1.7) <0.001
HbAlc, % 6.39 (6.16) 5.94 (1.15) 1.5(1.3-1.7) <0.001
GGT, U/L Female 59.93 (43.69) 39.29 (48.17) 1.01 (1.003-1.017) 0.004
Male 121.44 (92.0) 75.69 (123.49) 1.005 (1.002-1.009) 0.002

Abbreviations: SD: standard deviation; n: frequency; OR: Odd ratio; %: Percentage; CI: Confidence Interval

Table 6. Multivariable logistic regression model of factors including gender, age, BMI, biochemical indices, and Metabolic Syndrome

Variables OR 95% CI of OR S.e p-value
Male 0.51 0.32-0.83 0.13 0.006
Age 1.02 1.01-1.04 0.01 0.028
BMI 1.08 1.02-1.14 0.03 0.009
ALT ALT (SGPT), U/L 1.01 0.99-1.03 0.01 0.178
AST (SGOT), U/L 0.98 0.96-1.71 0.01 0.216
Triglycerides, umol/L 1.45 1.23-1.71 0.12 <0.001
LDL~-Cholesterol, umol/L 1.31 1.01-1.70 0.18 0.044
HDL~Cholesterol, umol/L 0.15 0.06-0.38 0.07 <0.001
Glucose (FPG), umol/L 1.36 1.19-1.57 0.10 <0.001
HbA1lc, % 1.23 1.03-1.47 0.11 0.024
GGT, UL 1.002 0.998-1.007 0.002 0.152

Abbreviations: OR: Odd ratio, CI: Confidence Interval, S.e.: standard error

Discussion

Among the study participants, more than one-
third were identified as having Metabolic Syndrome
(MetS). This rate reflects a high burden of metabolic

abnormalities and the potential risk of undiagnosed
chronic diseases within this population group. Our
findings are consistent with a study in high-middle-
income Asian countries, which reported a 35.9% prev-
alence, marking it as a significant public health issue
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(20). Furthermore, this rate is higher in developed
countries such as Qatar, where the overall prevalence
is 48.8% (23), and in the U.S., at 41.8% (2017-2018)
(24). Age shows a strong and consistent relationship
with metabolic syndrome in both univariate and multi-
variate analyses. The increase in MetS prevalence with
age aligns with previous epidemiological evidence, in-
dicating that aging is associated with the accumula-
tion of metabolic disorders such as insulin resistance,
dyslipidemia, and hypertension over time (25). Obe-
sity, assessed by BMI, is closely related to metabolic
syndrome and is considered a chronic disease (26).
This aligns with the hypothesis that the accumulation
of fat, particularly visceral fat, plays a central role in
the pathogenesis of this syndrome (27). Although gen-
der did not show a statistically significant relationship
with Metabolic Syndrome in univariate logistic regres-
sion, adjusting for confounding factors indicated that
males had a lower prevalence of Metabolic Syndrome
than females in the multivariate model. This finding
may reflect gender differences in body fat distribution,
as men tend to have more abdominal obesity than
women, who are influenced by societal standards of
beauty that emphasize a smaller waist in Vietnamese
culture. This gender characteristic is consistent with
several studies in Qatar, where men have a higher risk
of MetS. This difference may be related to a sedentary
lifestyle, a Western-style diet, and high obesity rates,
factors considered primary causes of the increasing
burden of MetS in the Middle East (23). Addition-
ally, age-related metabolic changes may contribute,
as previous studies have reported higher prevalence
rates of MetS in older women (28-30), particularly
after menopause (31). Among the biochemical indica-
tors, elevated triglycerides show the strongest associa-
tion with metabolic syndrome, while higher levels of
HDL-cholesterol are protective. These findings align
with previous studies analyzing the components of
metabolic syndrome, where dyslipidemia, particularly
elevated triglycerides and decreased HDL-cholesterol,
are common and important characteristics of the syn-
drome (31, 32). Moreover, fasting plasma glucose and
HbAlc demonstrate independent associations with
Metabolic Syndrome, emphasizing the crucial role of
glucose regulation disorders in the pathophysiology of
this condition (32). Lifestyle factors, particularly eating

habits, show a significant relationship with Metabolic
Syndrome. The frequency of consuming foods high in
salt, sugar, and fat tends to correlate with a higher prev-
alence of MetS, as these foods contribute to insulin re-
sistance, dyslipidemia, and chronic disease (33). This is
consistent with evidence indicating that an unhealthy
diet contributes to the worsening of MetS (34, 35).
These results emphasize the importance of integrating
nutritional assessment and counseling into community
health screening programs, especially for populations
with limited access to preventive healthcare services.
This study highlights the necessity of implementing
screening programs to detect metabolic disorders early,
particularly in high-risk adults with limited access to
preventive healthcare services. Fully applying the diag-
nostic criteria for MetS as recommended internation-
ally in regular health screening packages will provide
reliable evidence regarding the burden and epidemio-
logical characteristics of this syndrome in Vietnam,
especially for those aged 40 and above. The screening
results could serve as a scientific basis for developing
and implementing prevention and management pro-
grams for MetS and other non-communicable diseases
in the community, in line with the goals of the uni-
versal health insurance policy (36). The study has sev-
eral limitations, including a cross-sectional design that
does not allow for causal inferences, potential bias in
self-reported lifestyle data, and the study sample being
collected from a single screening facility, which limits

generalizability.

5. Conclusion

The high prevalence of Metabolic Syndrome
among adults participating in initial health screenings
reflects a significant potential burden of metabolic dis-
orders within the community. Lifestyle factors, par-
ticularly unhealthy diets, are clearly associated with
MetS, while modifiable biochemical indicators such as
triglycerides, HDL-cholesterol, and glucose dysregu-
lation play an important role. The findings emphasize
the necessity for interventions targeting lifestyle be-
havioral changes, coupled with early monitoring and
management of metabolic risk factors. Integrating
MetS screening into regular healthcare programs will
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facilitate early detection and mitigate the progression
of non-communicable diseases in the community.
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