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Abstract

Background and Aim: Obesity and metabolic syndrome are major risk factors for cardiovascular diseases.
This study aimed to compare heart rate variability (HRV) indices, structural and functional echocardiographic
variables, and the metabolic syndrome-based insulin resistance index (METS-IR) in obese men without metabolic
syndrome and obese men with metabolic syndrome.

Methods: In this comparative cross-sectional study, 44 obese men with no history of cardiac disease were
classified into two groups based on the NCEP ATP III criteria: obese men without metabolic syndrome (n=22)
and obese men with metabolic syndrome (n=22). Anthropometric, metabolic (FBG, TG, HDL, and METS-IR),
and cardiovascular variables (blood pressure and heart rate), as well as HRV indices (SDNN, RMSSD, and LF/HF)
at rest, during exercise, and recovery recorded using Holter ECG, and echocardiographic variables (LVM,
LVEDV, EF, and E/A) were measured. Data were analyzed using an independent samples t-test.

Results: The obese group with metabolic syndrome had higher levels of FBG, TG, METS-IR, blood pressure,
and heart rate (P<0.05), lower SDNN and RMSSD values, except for RMSSD at rest (P=0.058), and a higher
LF/HF ratio at rest, during exercise, and recovery (P<0.05). Significant differences were also observed between
the two groups in LVM, LVEDV, ventricular wall thickness, EF, and E/A (P<0.05).

Conclusion: Metabolic syndrome in obese individuals is associated with greater impairment of cardiac
autonomic balance, as well as alterations in cardiac structure and function.

Keywords: Obesity, Metabolic Syndrome, Heart Rate Variability, Echocardiography, Insulin Resistance
Index (METS-IR), Men
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Extended Abstract

Background and Objective

Obesity and metabolic syndrome are
important risk factors for cardiovascular
diseases and may be associated with
alterations in cardiac autonomic regulation
and cardiac structure and function.
Although obesity itself is associated with
increased cardiovascular risk, the presence
of metabolic syndrome may indicate
additional metabolic and cardiovascular
abnormalities. Heart rate variability (HRV)
provides information about cardiac
autonomic regulation, while
echocardiography is wused to assess
structural and functional characteristics of
the heart. In addition, the metabolic
syndrome-based insulin resistance index
(METS-IR) can provide information about
metabolic status and insulin resistance. The
present study aimed to compare HRV
indices, echocardiographic variables, and
selected metabolic and cardiovascular
parameters between obese men without
metabolic syndrome and obese men with
metabolic syndrome.

Methods

This comparative cross-sectional study
included 44 obese adult men without a
history of cardiac disease. Participants were
classified into two groups according to the
National Cholesterol Education Program
Adult Treatment Panel III (NCEP ATP III)
criteria: obese men without metabolic
syndrome (n = 22) and obese men with
metabolic syndrome (n = 22). The
assessment  included  anthropometric
measurements, metabolic variables,
cardiovascular parameters, HRV indices,
and echocardiographic measurements.

The metabolic variables included fasting
blood glucose (FBG), triglycerides (TG),
high-density lipoprotein cholesterol (HDL),
and METS-IR. Blood pressure and heart
rate were assessed as cardiovascular

parameters. HRV was evaluated using
Holter electrocardiography, with
measurements obtained at rest, during
exercise, and during recovery. The HRV
indices included the standard deviation of
normal-to-normal intervals (SDNN), the
root mean square of successive differences
between normal heartbeats (RMSSD), and
the low-frequency to high-frequency ratio
(LF/HF). Echocardiographic assessments
included left ventricular mass (LVM), left
ventricular end-diastolic volume
(LVEDYV), ejection fraction (EF), the early-
to-late ventricular filling velocity ratio
(E/A), and ventricular wall thickness. The
data were analyzed using independent-
samples t-tests to compare the two groups.
Statistical significance was set at P < 0.05.

Results

The findings demonstrated significant
differences in several metabolic and
cardiovascular parameters between the
study groups. Compared with obese men
without metabolic syndrome, obese men
with metabolic syndrome had significantly
higher FBG, TG, METS-IR, blood
pressure, and heart rate values (P<0.05).
These findings reflected a less favorable
metabolic and cardiovascular profile in the
group with metabolic syndrome.

Significant  between-group  differences
were also observed in HRV indices. SDNN
and RMSSD values were generally lower in
obese men with metabolic syndrome,
indicating differences in cardiac autonomic
regulation. However, the difference in
resting RMSSD did not reach statistical
significance (P=0.058). Therefore, this
particular finding should be interpreted as a
nonsignificant difference rather than
evidence of a confirmed reduction. In
contrast, the LF/HF ratio was significantly
higher in the metabolic syndrome group at
rest, during exercise, and during recovery
(P<0.05). The consistency of this finding
across the three assessment conditions
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indicated that the groups differed in their
HRYV patterns across multiple physiological
states.

Echocardiographic ~ comparisons  also
revealed significant differences between
the groups in LVM, LVEDV, ventricular
wall thickness, EF, and E/A (P<0.05).
These results indicate that metabolic
syndrome in obese men was associated not
only with differences in metabolic and
autonomic parameters but also with
measurable differences in cardiac structural
and functional variables. Collectively, the
results demonstrated a broader pattern of
cardiovascular differences in obese men
with metabolic syndrome compared with
their obese counterparts without metabolic
syndrome.

Conclusion

The findings suggest that the coexistence of
obesity and metabolic syndrome is
associated with a less favorable metabolic
profile, altered HRV indices, and
differences in cardiac echocardiographic
characteristics. Higher FBG, TG, and
METS-IR values in the metabolic
syndrome group were consistent with the
metabolic abnormalities defining this
condition. The accompanying differences
in blood pressure and heart rate further
demonstrated the presence of
cardiovascular differences between the
groups.

The HRV findings are relevant because

HRV indices provide information about
cardiac autonomic regulation. Lower
SDNN and RMSSD values, together with a
higher LF/HF ratio, suggest differences in
autonomic modulation in obese men with
metabolic syndrome. Nevertheless, the
nonsignificant result for resting RMSSD
highlights the importance of interpreting
individual indices separately rather than
assuming that all HRV variables differ
significantly. Similarly, the
echocardiographic ~ findings  indicate
differences in cardiac structure and
function, although the cross-sectional
design does not establish the mechanisms
responsible for these differences.

In conclusion, obese adult men with
metabolic syndrome demonstrated
significantly less favorable metabolic and
cardiovascular characteristics, differences
in cardiac autonomic regulation, and
alterations in several echocardiographic
variables compared with obese men without
metabolic syndrome. Assessment of

metabolic status, HRYV, and
echocardiographic parameters may provide
complementary information when

evaluating cardiovascular characteristics in
this population. However, because the
study was cross-sectional, the findings
establish associations rather than causation.
Further longitudinal and interventional
studies are needed to clarify the temporal
relationships between metabolic syndrome,
autonomic regulation, and cardiac structure
and function.
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