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Abstract

Background. Age-related changes in anthropometric indices and their association with cardiometabolic health
markers are crucial for understanding health risks in adult men.

Objectives. The study aimed to assess age-related variations in anthropometric indices and their correlation

with health markers, highlighting potential cardiometabolic health risks in adult men.

Materials and methods. A total of 200 men, aged 26 to 50 years, from Delhi-National Capital Region (NCR),
India, were sampled using a multistage random sampling technique and divided into 5 age groups, each including
40 individuals. This study examined variations in body measurements such as the hip circumference (HC), waist
circumference (WC), body mass index (BMI), and neck circumference (NC) across different age groups, as well

as their relationship to health markers like HbAlc and lipid profile. Anthropometric measurements were taken

in a standardized environment, and blood samples were taken under fasting conditions for lipid profile and HbA1lc
measurement. With SPSS software, descriptive statistics, a one-way ANOVA, and the Pearson correlation coefficients

were used to analyze the data.

Results. Significant age-related differences were found in NC and WC, with NC increasing from 39.61 + 2.53 cm to
41.20 £ 2.63 cm and WC rising from 89.68 + 12.08 cm to 98.80 + 9.90 cm, indicating a trend toward central obesity.
BMI and HC showed no considerable variation across age groups. A one-way ANOVA revealed significant differences
in NC (F = 3.586, p = 0.008) and WC (F = 6.020, p = 0.005). Pearson’s correlations indicated that NC, BMI, and WC
were positively correlated with triglycerides, LDL, and VLDL levels (p < 0.05), while no notable correlations were

observed for HbAlc.

Conclusions. The study underscores the existence of significant age-related increases in NC and WC, suggesting
heightened risks of abdominal obesity and cardiometabolic health issues in older men. Monitoring these
anthropometric indices is vital for the early detection of health risks in adult males.

Keywords: adult men, anthropometric indices, cardiometabolic health, lipid profile, obesity.

Introduction

Anthropometric evaluations offer a practical and
effective means of assessing the health and nutritional
conditions of various demographic groups, demonstrating
a significant correlation between these measurements and
health, developmental, and socioeconomic factors (Beaton
et al., 1990). As noted by De Onis and Blossner (2003),
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such studies help identify both under-nutrition and over-
nutrition, which is critical for shaping health and nutrition
policies. These indicators not only highlight the extent of
nutritional issues but also provide a basis for ranking regions
or populations by need, guiding the allocation of resources
and interventions. Increasingly, attention has been directed
toward evaluating body fat distribution, overweight, and
obesity, given their association with the increased incidence
of chronic illnesses, particularly among adults (Seidell et
al.,, 2001). Anthropometric indicators, including waist
circumference (WC) and body mass index (BMI) are now
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recognized as essential tools in clinical and public health
settings for assessing men’s health and their risk of chronic
diseases (World Health Organization, 1995).

While BMI remains a widely used indicator in public
health assessments, it has notable limitations. BMI does not
distinguish between lean mass and fat mass, which can be
misleading in assessing individuals with high muscle mass
or varying body compositions. As a result, there has been
a shift toward using alternative anthropometric measures
such as WC, which provide more detailed insights into
fat distribution and its related risks to health (National
Heart, Lung, and Blood Institute, 2023). Because central
obesity, especially abdominal fat, is strongly associated
with metabolic disorders such insulin resistance, lipid
disorders, and hypertension, it is regarded as a serious
health concern (Ashwell et al., 2012). Studies indicate that
males are more likely than women to develop visceral fat,
which dramatically increases the chance of metabolic along
with cardiovascular disorders (Kahn et al., 2019). Insulin
resistance and inflammatory processes are linked to this
buildup of abdominal fat, both of which contribute to
chronic diseases, making it essential to assess the correlation
between anthropometric indices and health markers like
lipid profiles and glycemic control.

The growing prevalence of obesity, particularly among
men, has significant health implications. It is widely known
that obesity poses a significant risk for non-communicable
diseases (NCDs), such as cardiovascular disease and type II
diabetes, which are the two biggest causes of death and
morbidity globally. In India, estimated 62 million people
exhibit traits associated with obesity, increasing their
vulnerability to these diseases (Mohan & Deepa, 2015).
One of the primary drivers behind the rise in NCDs is
physical inactivity, which has become a global concern in
the fight against these illnesses (Beaglehole et al., 2011; Lee
et al,, 2012). Health indicators such as triglycerides, low-
density lipoprotein (LDL), high-density lipoprotein (HDL),
and HbA1c levels are crucial for evaluating cardiometabolic
risk. The risk of cardiovascular illnesses are increased by
high LDL and low HDL values, while high HbAlc levels
reflect poor glycemic control, indicating a heightened risk of
type Ildiabetes (American Heart Association, 2022). Studies
show that individuals with higher waist circumferences
often have adverse lipid profiles and elevated HbAlc
levels, further linking central obesity to negative metabolic
outcomes (Kahn et al., 2019). This is particularly concerning
for adult men, who may exhibit higher cardiometabolic risks
due to the shifts in body composition brought on by aging.

Urbanization, lifestyle changes, and dietary shifts in
regions like Delhi-NCRhave contributed to a rising trend in
obesity among men, with significant consequences for public
health. According to a research by Kalra et al. (2021), one in
four people in India are obese, with the greatest percentages
of body fat among men and women seen in cities like Delhi.
The NCD Risk Factor Collaboration (2016) found that
from 0.5% in 1990 to 5.4 % in 2022, Indian men’s obesity
prevalence increased significantly. In addition, the National
Family Health Survey (NFHS-5), which was carried out in
2019 and 2021, discovered that during the previous 15 years,
the overall incidence of overweight and obesity among males
aged 15 to 49 years has increased from 9.3 % to 22.9 % (Iips,
2021). Given that NCDs like diabetes and cardiovascular

disease—which are now India’s top causes of death and
morbidity—have a significant correlation with obesity, the
fast rise in obesity is concerning.

Men in urban areas, particularly those in Delhi-NCR,
are particularly susceptible to these health risks. The region
has experienced rapid urbanization and lifestyle changes,
including sedentary behavior, poor dietary habits, and
reduced physical activity, all of which have an increasing
impact on the incidence of obesity and related illnesses.
According to research, visceral fat is more common in adult
males. This fatis highly linked to a higher risk of the metabolic
syndrome along with cardiovascular illnesses (Kahn et al.,
2014). As central obesity becomes more prevalent, assessing
the correlation between anthropometric indices such as WC,
and other health markers like lipid profiles and glycemic
control becomes critical for identifying individuals at risk of
developing chronic diseases.

Experts emphasize the importance of making lifestyle
changes, including making better dietary choices and getting
regular exercise, to combat the obesity pandemic and reduce
the associated health risks (Gulati & Misra, 2017). Despite
the widespread use of anthropometric measurements
in public health assessments, significant gaps remain in
understanding how these indices specifically impact adult
men in urban settings like Delhi-NCR. Current research
often aggregates data across genders and age groups,
overlooking the socio-cultural and economic factors that
uniquely influence health in adult men (Aggarwal et al,,
2021). Also, a large portion of the study that has already been
done has been on young people and adolescents., leaving a
critical gap in knowledge regarding adult males, who face
higher risks of cardiometabolic conditions (Devi et al.,
2020). Addressing these gaps is necessary in order to create
focused public health programs that address the unique
health requirements of this population.

This study aims to address these gaps by investigating
age-related variations in anthropometric indices and their
associations with cardiometabolic health markers in adult
men from Delhi-NCR. By focusing on key indices such
as BMI and WG, this research seeks to provide a clearer
understanding of how body composition changes with age
and how these changes relate to metabolic and cardiovascular
risks. Additionally, this study will evaluate the effectiveness
of these indices in predicting cardiometabolic diseases
in this population. The findings will offer valuable insights
into improving screening practices and health promotion
strategies tailored to the needs of adult men in urban
environments, contributing to more efficient healthcare
initiatives meant to lessen the burden of non-communicable
diseases.

Methods and Materials

Study Participants

The study involved a sample of adult males aged 26 to
50 years residing in Delhi and the National Capital Region
(NCR), India. A multistage random sampling technique was
employed to ensure a representative sample, stratified into
five age groups: 26-30, 31-35, 36-40, 41-45, and 46-50 years.
Inclusion criteria required participants to be healthy male
adults who had been residing in the region for a minimum
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of a year. Among the exclusion standards were individuals
with recent surgeries, chronic illnesses, or conditions such
as diabetes and cardiovascular diseases that could affect
the anthropometric indices and health markers being
measured. Ultimately, 200 participants were recruited, with
40 individuals from each age group, and everyone provided
written, informed consent.

Study Organization

Standardization in data collecting processes was ensured
by the controlled setting in which the study was performed.
Anthropometric measures were obtained with calibrated
equipment, including Neck Circumference (NC), Waist
Circumference (WC), Hip Circumference (HC), and Body
Mass Index (BMI). NC was measured to the closest 0.1 cm
using a flexible measuring tape at the point directly below
the Adam’s apple, making that the tape was tight but did not
compress the skin.

The formula used to determine BMI was (BMI = Weight
(kg) / Height (m)?), where weight was recorded to the closest
0.1 kg and 0.1 cm, respectively, using a calibrated weighing
scale along with height measured using a stadiometer.
The narrowest point on the torso, usually just above the
navel, was used to measure WC. The tape was positioned
tightly without squeezing the skin, and the measurements
were taken to the closest 0.1 cm. The widest point of the hips
was used to measure HC. The tape was positioned parallel
to the floor, tight but without squeezing the skin and the
measurement was taken to the closest 0.1 cm.

Samples of the blood were collected early in the
morning after an overnight fast from various locations in
Delhi, India, including IGIPESS Vikaspuri (25 samples),
Gurgaon Sector 40 (62 samples), Batla House, Jamia Nagar
(50 samples), and Lajpat Nagar (33 samples) and Shalimar
Bagh (30 samples), and analyzed at Indo-Arab Diagnostic in
Gurgaon for HbAlc and lipid profile (Triglycerides (TGL),
Low Density Lipoprotein (LDL), High Density Lipoprotein
(HDL), Very Low Density Lipoprotein (VLDL).

Data collection was supervised by trained researchers to
maintain consistency and accuracy throughout the process,
and blood samples were analyzed at the Modern Diagnostic
and Research Lab, Gurgaon, where testing was conducted by
certified technicians from the lab.

Statistical Analysis

SPSS software was used for data analysis. For every
anthropometric index and health marker, descriptive
statistics were computed, such as means and standard
deviations. To compare the means of the five age groups,

a one-way ANOVA was used; the Tukey post-hoc test was
then used to identify any differences between the groups.
Anthropometric indices and health markers were compared
using Pearson’s correlation coefficient, which shed light
on possible links and health hazards. To guarantee the
dependability of the findings, a significance threshold of 0.05
was established for every statistical test.

Results

Table 1 summarizes the mean values and standard de-
viations of key anthropometric indices—NC, BMI, WC, and
HC—across five age groups of adult men (26-30, 31-35, 36-
40, 41-45, and 46-50 years), with each group comprising
40 participants. The data reveal a gradual increase in NC from
39.61+2.53 cmintheyoungest groupto41.20 +2.63 cminthe
oldest group, alongside a rise in BMI from 25.09 + 5.02 kg/m?
to 26.82 + 4.65 kg/m?, indicating a potential trend towards
higher body weight with age. WC also exhibited a significant
increase, from 89.68 +12.08 cm to 98.80 + 9.90 cm, suggest-
ing a greater risk of abdominal obesity among older partici-
pants. In contrast, HC remained relatively stable across age
groups, ranging from 100.41+9.80 cm to 102.48 £ 7.27 cm.
These findings highlight important age-related trends in an-
thropometric measurements that may have implications for
assessing cardiometabolic health risks in adult men.

Table 2 presents the mean values and standard
deviations of various health markers, including HbAlc,
TGL, LDL, HDL, and VLDL, across five age groups of adult
men (26-30, 31-35, 36-40, 41-45, and 46-50 years), with each
group consisting of 40 participants. The mean HbAlc levels
ranged from 5.33 + 6.48 % in the 36-40 years age group to
5.61+ 4.92 % in the 46-50 years age group, indicating a slight
increase in glycemic control with age. TGL levels showed
variability, with the highest mean observed in the 31-
35years group at 132.75 + 30.90 mg/dL, while the lowest was
in the 36-40 years group at 120.15 + 35.52 mg/dL. LDL levels
ranged from 93.50 + 24.18 mg/dL in the 31-35 years group
t0 102.00 + 19.33 mg/dL in the 41-45 years group, suggesting
fluctuations in lipid profiles across age groups. HDL levels
remained relatively stable, ranging from 40.18 +£4.89 mg/dL
in the 31-35 years group to 42.15 + 5.70 mg/dL in the 46-
50years group. VLDL levels also exhibited slight variations,
with a range from 21.48+ 7.13 mg/dL in the 36-40 years
group to 23.77 £ 6.69 mg/dL in the 31-35 years group.
These results highlight the need of tracking health indicators
across several age groups to detect possible metabolic health
problems and cardiovascular risks in adult males.

Table 3 provides a summary of the one-way ANOVA
results for the anthropometric variables (NC, BMI, WC, and
HC) across different age groups of adult men. The analysis

Table 1. Descriptive summary of anthropometric indices by age group in adult men

Age (yr) n NC (cm) BMI (kg/m?) WC (cm) HC (cm)
26-30 40 39.61 £2.53 25.09 = 5.02 89.68 + 12.08 100.41 + 9.80
31-35 40 39.89 £2.70 26.35+4.34 94.00 £ 10.55 101.58 + 8.47
36-40 40 41.01 £1.97 26.98 +4.30 96.56 + 8.95 102.48 +7.27
41-45 40 41.04 £ 2.47 27.12+£2.92 98.75 £ 7.25 101.43 + 6.77
46-50 40 41.20 £ 2.63 26.82 £4.65 98.80 £9.90 101.38 £ 8.61
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Table 2. Descriptive summary of health markers by age group in adult men

Age (yr) N HbA1lc (%) TGL (mg/dL) LDL (mg/dL) HDL (mg/dL) VLDL (mg/dL)
26-30 40 5.46 + 6.48 127.88 £ 36.83 101.39 £22.89 42.15+4.42 22.45 +6.80
31-35 40 5.60 +5.20 132.75 + 30.90 93.50 £ 24.18 40.18 + 4.89 23.77 £ 6.69
36-40 40 533 +4.77 120.15 + 35.52 97.93 +18.90 41.38 +4.63 2148 +7.13
41-45 40 5.46 +2.56 131.13 + 34.94 102.00 +19.33 41.25 +4.88 22.27 +8.11
46-50 40 5.61 £4.92 128.15 + 35.70 96.32 +19.87 42.15+5.70 22.69 +7.56

Table 3. Summary of one-way ANOVA of anthropometric variables among age groups in adult men
Variables Source of Variation Sum of Squares Df Mean Square F-value p-value

Between Groups 87.675 4 21.919

NC 3.586 .008
Within Groups 1191.825 195 6.112
Between Groups 108.583 4 27.146

BMI 1.464 215
Within Groups 3616.036 195 18.544
Between Groups 2349.820 4 587.455

wC . 6.020 .005
Within Groups 19027.769 195 97.578
Between Groups 85.955 4 21.489

HC . 316 867
Within Groups 13277.344 195 68.089

*. Significant at 0.05 level
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Fig. 1. Age-related trends in anthropometric indices among adult men

was conducted to determine whether significant differences
exist in these measurements between the five age groups
(26-30, 31-35, 36-40, 41-45, and 46-50 years). The findings
indicate that both NC and WC show statistically significant
differences across age groups.

For NC, the between-group variation was significant,
with a p-value of .008 and an F-value of 3.586, implying
that as men age, noticeable differences in NC are observed.
This could reflect changes in fat distribution and upper body
adiposity, which are known to vary with age.

Similarly, WC displayed a significant difference across
age groups, as evidenced by a p-value of .005 and an F-value
of 6.020. This finding is particularly relevant, as WC is close-
ly associated with abdominal fat, a known risk factor for
metabolic syndrome and cardiovascular diseases. The sig-

nificant increase in WC with age may indicate a heightened
risk of these conditions in older age groups.

In contrast, BMI did not show significant variation
among age groups, with a p-value of .215 and an F-value
of 1.464. Despite BMI being a widely used measure of
overall body fat, this result suggests that BMI alone may not
fully capture the age-related changes in body composition,
particularly fat distribution.

Similarly, HC also did not show significant differences
between age groups, as indicated by a p-value of .867 and an
F-value of .316, suggesting that HC remain relatively stable
with age.

Opverall, these findings suggest that while certain anthro-
pometric indices such as NC and WC vary significantly with
age, others like BMI and HC may remain more constant.
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Fig. 2. Variation in health markers by age group in adult men

These results highlight the importance of focusing on spe-
cific body measurements, such as neck and waist circumfer-
ences, when assessing age-related changes in body composi-
tion and the associated health risks in adult men.

Table 4 provides a summary of the one-way ANOVA
results for health markers (HbAlc, TGL, LDL, HDL, and
VLDL) across different age groups of adult men. The analysis
was conducted to determine whether significant differences
exist in these health markers between the five age groups
(26-30, 31-35, 36-40, 41-45, and 46-50 years). The findings
indicate that none of the health markers displayed statistically
significant differences across age groups.

For HbA ¢, the analysis revealed a p-value of 0.636 and
an F-value of 0.638, indicating that there are no significant
variations in glycemic control among the different age
groups. This suggests that HbAlc levels remain relatively
stable across the ages studied, implying that age may not
significantly impact long-term glucose levels in this
population.

Similarly, TGL did not show significant differences
across age groups, with a p-value of 0.543 and an F-value
of 0.775. This result indicates that TGL levels are consistent
among the age groups, suggesting that factors other than
age may play a more critical role in influencing TGL levels
in adult men.

The LDL levels also exhibited no significant variation,
as evidenced by a p-value of 0.346 and an F-value of 1.125.
This finding implies that age may not be a significant
determinant of LDL cholesterol levels in this cohort,
highlighting the need for other risk factors to be considered
when assessing cardiovascular risk.

For HDL, the results showed a p-value of 0.411 and
an F-value of 0.996, indicating that there are no significant
differences in HDL levels among the age groups. This stability
in HDL levels suggests that age-related changes in lipid
profiles may not be as pronounced in this population.

Lastly, VLDL levels also did not demonstrate significant
differences, with a p-value of 0.724 and an F-value of 0.516.

Table 4. Summary of one-way ANOVA of health markers among age groups in adult men

Variables Source of Variation Sum of Squares df Mean Square F-value p-value

Between Groups 2.167 4 .542

HbAlc .638 636
Within Groups 165.477 195 .849
Between Groups 3759.530 4 939.882

TGL 775 543
Within Groups 236638.450 195 1213.531
Between Groups 2011.635 4 502.909

LDL 1.125 346
Within Groups 87141.033 195 446.877
Between Groups 96.630 4 24.158

HDL 996 411
Within Groups 4728.725 195 24.250
Between Groups 109.411 4 27.353

VLDL .516 724
Within Groups 10328.733 195 52.968

*. Significant at 0.05 level
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Table 5. Pairwise comparison of NC and WC among age groups of 26-30, 31-35, 36-40, 41-45, and 46-50 in adult men

95 % Confidence Interval

Variables (I) order (J) order  Mean Difference (I-]) Std. Error Sig.
Lower Bound Lower Bound

2.0 -.2750 .5528 988 -1.797 1.247

10 3.0 -1.4000 .5528 .088 -2.922 122

4.0 -1.4250 .5528 .079 -2.947 .097

5.0 -1.5875* .5528 .036 -3.110 -.065

NC 3.0 -1.1250 .5528 253 -2.647 397
2.0 4.0 -1.1500 .5528 233 -2.672 372

5.0 -1.3125 .5528 127 -2.835 210

4.0 -.0250 .5528 1.000 -1.547 1.497

>0 5.0 -.1875 .5528 997 -1.710 1.335

4.0 5.0 -.1625 .5528 .998 -1.685 1.360

2.0 -4.3250 2.2088 291 -10.407 1.757

10 3.0 -6.8875% 2.2088 .018 -12.969 -.806

4.0 -9.0750* 2.2088 .001 -15.157 -2.993

5.0 -9.1250% 2.2088 .001 -15.207 -3.043

3.0 -2.5625 2.2088 774 -8.644 3.519

we 2.0 4.0 -4.7500 2.2088 .203 -10.832 1.332
5.0 -4.8000 2.2088 194 -10.882 1.282

30 4.0 -2.1875 2.2088 .859 -8.269 3.894

5.0 -2.2375 2.2088 .849 -8.319 3.844

4.0 5.0 -.0500 2.2088 1.000 -6.132 6.032

Key: 1.0: Age group 26-30; 2.0: Age group 31-35; 3.0: Age group 31-35; 4.0: Age group 36-40; 5.0: Age group 46-50

This finding reinforces the notion that VLDL levels remain
relatively constant across different age groups, indicating
that age may not be a critical factor in determining VLDL
concentrations in adult men.

Opverall, these findings suggest that health markers such as
HbAlc, TGL, LDL, HDL, and VLDL do not vary significantly
with age in adult men. This stability implies that while age may
influence certain health outcomes, these specific markers may
be more influenced by other factors, such as lifestyle, diet, and
genetic predispositions. Therefore, it is essential to consider a
broader range of factors when assessing cardiovascular and
metabolic health risks in adult men, rather than relying solely
on age-related changes in these health markers.

A Tukey post hoc test was conducted to measure the
significant differences between the groups. The results, as
shown in the table 5 presents the pairwise comparisons for
NC and WC among different age groups of adult men (26-
30, 31-35, 36-40, 41-45, and 46-50 years). The analysis aims
to identify significant differences in these anthropometric
measurements across the specified age groups. For NC, the
findings reveal a significant difference between the youngest
(26-30 years) and oldest (46-50 years) age groups, with men
aged 46-50 years having a significantly lower NC compared
to those aged 26-30 years (mean difference -1.5875,
p=0.036). This suggests that age may influence NC, possibly
reflecting changes in body composition and fat distribution
with advancing age. However, other comparisons for NC

did not yield statistically significant results. In contrast,
the pairwise comparisons for WC revealed several significant
differences. Men aged 36-40 years had a significantly larger
WC compared to those aged 26-30 years (mean difference
-6.8875, p=0.018), and similar significant increases were
observed in the 41-45 and 46-50 age groups. These findings
underscore the importance of monitoring WC as a key
indicator of health risks associated with aging in adult
men, given that WC is closely associated with abdominal
fat and is a known risk factor for metabolic syndrome and
cardiovascular diseases. The results also suggest that as men
age, their WC tends to increase significantly, while NC may
not be as sensitive to age-related changes.

This table 6 presents the Pearson correlation coeflicients
and their corresponding significance levels (2-tailed)
between various anthropometric indices and health markers
in a sample of adult men. The anthropometric indices include
NC, BMI, WC, and HC, while the health markers consist of
HbAlc, TGL, LDL, HDL, and VLDL.

The results show that NC is significantly and positively
correlated with BMI (r = 0.714, p < 0.01), WC (r = 0.688,
p <0.01),and HC (r = 0.656, p < 0.01), indicating that as NC
increases; these other anthropometric measures also tend to
increase. This suggests that NC may be a useful indicator of
overall body composition and fat distribution in adult men.

BMI is also significantly correlated with WC (r = 0.765,
p < 0.01) and HC (r = 0.694, p < 0.01), highlighting the re-
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Table 6. Pearson correlation matrix of anthropometric indices and health markers in adult men

Variables r NC BMI wWC HC HbA1C TGL LDL HDL VLDL
BMI r 714 1
wC r .688** .765%* 1
HC r .656** .694** .800** 1
HbAlc r .051 .027 .070 .027 1
TGL r 177* 157* .147* .398** 1
LDL r 253 .182* 125 .153* 241+ .563** 1
HDL r .062 105 .056 -.007 -.025 .163* 1
VLDL r 172* .143* 120 352 697 A74* .039 1

*. Correlation is significant at the 0.05 level (two-tailed), **. Correlation is significant at the 0.01 level (two-tailed)

lationship between BMI and body size measurements. WC
and HC are strongly correlated with each other (r = 0.800,
p <0.01), which is expected as they both measure aspects of
body size and shape.

Regarding the health markers, HbAlc does not show
significant correlations with any of the anthropometric
indices, suggesting that glycemic control may be influenced
by factors other than body measurements in this population.

However, TGL exhibits significant positive correlations
with NC (r = 0.177, p < 0.05), BMI (r = 0.157, p < 0.05),
and WC (r = 0.147, p < 0.05), implying that higher levels
of TGL are associated with larger NC, BMI, and WC. LDL
is significantly correlated with NC (r = 0.253, p < 0.01),
BMI (r = 0.182, p < 0.05), and HC (r = 0.153, p < 0.05),
suggesting that LDL levels may be influenced by certain
body measurements.

HDL shows a significant positive correlation only
with LDL (r = 0.163, p < 0.05), while VLDL is significantly
correlated with NC (r = 0.172, p < 0.05), BMI (r = 0.143,
p < 0.05), and both TGL (r = 0.697, p < 0.01) and LDL
(r=0.474,p < 0.01).

These findings highlight the complex relationships
between anthropometric indices and cardiometabolic health
markers in adult men. The significant correlations observed,
particularly between NC and measures of overall and central
adiposity; underscore the potential utility of NC as a simple,
non-invasive tool for assessing cardiometabolic risk in this
population. However, further research is needed to establish
the predictive ability of NC and other anthropometric
measures in relation to clinical outcomes.

Discussion

The results of this study provide critical insights into
the age-related changes in anthropometric indices and
their implications for cardiometabolic health in adult men.
A significant increase in neck circumference (NC) and
waist circumference (WC) across age groups highlights the
potential for these measurements to serve as markers of
age-related fat distribution, particularly in upper body and
abdominal regions. The observed rise in NC, from 39.61 +
2.53 cm in the 26-30 years group to 41.20 + 2.63 cm in the
46-50 years group, suggests a shift in fat deposition with age,
possibly due to changes in body composition and adiposity
patterns (Ponti et al., 2020; Kuk et al., 2009). Similarly,
WC showed a marked increase from 89.68 + 12.08 cm to

98.80+9.90 cm, indicating a growing risk of abdominal
obesity as men age, which is a well-established risk factor
for metabolic syndrome and cardiovascular diseases (Goh
& Hart, 2016).

Interestingly, body mass index (BMI) did not show
significant differences across age groups (p = 0.215), despite
the significant changes in NC and WC. This suggests that
BMI, though widely used, may not be sensitive enough to
detect age-related changes in body composition, particularly
in fat distribution. In contrast, NC and WC, which were
found to vary significantly with age (p = 0.008 and p = 0.005,
respectively), could serve as more reliable indicators of health
risks associated with aging in men (Shen et al., 2006; Saka et
al., 2014; Ben-Noun et al., 2001). The lack of variation in
hip circumference (HC) across age groups further supports
this, as HC remained relatively stable, indicating that central
obesity, rather than general body size, may be the more
concerning issue in older men (Whitmer et al., 2008).

The health markers—HbA ¢, triglycerides, LDL, HDL,
and VLDL—did not display statistically significant differences
across age groups, suggesting that age alone may not substan-
tially impact these markers in this population. For example,
HbA1c levels showed minimal fluctuation (p = 0.636), which
implies that glycemic control remains stable across differ-
ent ages, potentially influenced more by factors such as diet,
physical activity, and genetics rather than age alone (Yardley et
al,, 2018). However, the significant correlations between NC,
BMI, WC, and certain health markers, such as triglycerides
and LDL, suggest that as anthropometric indices increase, so
do these cardiometabolic risk factors. Specifically, NC showed
positive correlations with both BMI and WC (r = 0.714 and
r=0.688, respectively), reinforcing the role of NC as a potential
surrogate marker for overall adiposity and cardiovascular risk
(Arias Téllez, 2020; Onat et al., 2009; Androutsos et al., 2012).

The findings from the posthocanalysis further emphasize
the importance of waist circumference in assessing health
risks, as significant differences were found between age
groups, particularly between men aged 26-30 and those
aged 36-40 and above. This highlights the need for targeted
interventions to address abdominal obesity, especially
in older populations where WC is closely linked to increased
risk for metabolic syndrome and cardiovascular diseases
(Després, 2006; Després et al., 2008; Shirai, 2004). In contrast,
NC, while useful, may not be as sensitive to changes within
shorter age intervals, despite showing significant differences
between the youngest and oldest age groups.
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Conclusions

This study underscores the importance of focusing
on NC and WC, rather than solely relying on BMI, for
assessing cardiometabolic health risks in aging men.
These measures, particularly WC, should be considered in
routine health assessments to better identify those who run
the risk of developing abdominal obesity and the related
health consequences. While the stability of key health
markers across age groups suggests that aging alone may
not drive metabolic deterioration, the correlations between
anthropometric indices and certain cardiometabolic markers
highlight the complex interplay between body composition
and health outcomes. To investigate the long-term impacts
of variations in NC and WC on long-term health concerns,
more investigation is necessary.
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3acTocyBaHHA NonepeyHOro aHanisy WoAo BiKOBUX 3MiH
AHTPONOMETPUYHMX NOKA3HUKIB Ta iX B3aEMO3B'A3KY
3 KapgiomeTa60ni4yHUM 340POB'AM Y LOPOC/NX YONOBIKIB

Kanaan I6parim HaBgan'A*“PE, Canppa TiBapi'APCPF,
Canpen TiBapi'*®“"E, Mip Axcan Amp Xak'ABCPE

!Menivicbknit yHiBepcuTeT

ABTOpCHKNMIT BKIAM: A — [U3aiiH HOCTiIKeHHs; B — 36ip ganux; C - crarananis; D - migrotoska pykomucy; E - 36ip xomTis

Pedepar. Crarrs: 10 c., 6 TabmL., 2 puc., 30 mxKeper.

IcTopis muTanHs. BikoBi 3MiHUM aHTPOIIOMETPUYHMX ITOKA3HMKIB Ta X B3a€MO3B 130K 3 MapKepaMi KapAioMeTabomiTHOTo
CTaHy MAIOTb BUpilla/ibHe 3HAYEHHs B KOHTEKCT] pO3yMiHHS PUSMKIB IS 3[0POB sl JOPOCIIUX YOJIOBIKiB.

Merta gocnigkeHHA. MeTa JOCTi/I)KeHH: MOJIATaIA B OLiHI[i BIKOBMX 3MiH aHTPOIIOMETPUYHMX IMTOKA3HUKIB Ta IX KopenAil
3 MapKepaMu 370pOB’sl, a TAKOXX Y BUCTBIT/IEHHI IIOTEHI[ITHNX KapAioMeTabOoMiYHIX PUSNUKIB /IS 3[0OPOB’sI JOPOC/INX YOIOBIKIB.

Marepianu Ta MeTogu. 3aranom 200 4os10BiKiB y Bili Bif 26 5o 50 pokis 3 Hanionanpaoro cronmuyasoro periony (HCP) m. [lerni
(Tapmis) 6y}10 BiffiOpaHO 3a MeTOLOM 6araTOCTyneHeBo'1' paHfioMisalii Ta pO3IOJiTEeH0 Ha 5 BiKOBMX IPYII, KOYKHA 3 AKMX BK/II09asIa
110 40 0ci6. B paMKax 11bOT0 JOC/II/PKeHHs BYBYa/IICA Bapiallil TAKMX ITapaMeTpiB Tila, AK OKPY>KHIcTb cTeron (OC), OKpy>KHICTh
ranii (OT), ingexc macu tina (IMT) ta okpysxaicts mmi (OIII) y pisHuX BIKOBUX IPyIIax, a TAKOX 3B 30K 3a3HAYE€HMX IIOKA3HIKIB
3 TaKMMJ MapKepami CTaHy 37I0pOB’s, K piBeHb ITiKo3mIboBaHoro remornobiny (HbAlc) ra nmimigumit npodinb. AHTpoIOMe-
TPUYHI BUMiPIOBaHHA IPOBOANINCA B CTAHJAPTU30BAHMX YMOBAX, a 3pa3Kyl KPOBi [/I BU3HaYeHHA ITOKa3HMKIB JIiiHOro Ipo-
¢imo Ta HbAlc Bin6upanmcs Hariecepiie. 3 METOI aHali3y JAHMX BUKOPUCTOBYBA/IU OIMCOBY CTATUCTUKY, OFHO(DAKTOPHMIL
mucnepcitauit ananis (ANOVA) Ta xoedinienTn xopensuii ITipcona 3a gonoMororo mporpamMHoro 3abesnedeHHs SPSS.

Pesynbraru. BcraHoBneHo gocToBipHi BikoBi BigminHOCTI B mokasHukax OIII Ta OT, a came: nmigsumienss napamerpis O
339,61 2,53 cm 10 41,20 2,63 cmTa OT 3 89,68 + 12,08 cM 10 98,80 + 9,90 cMm, 1110 BKa3ye Ha TEH/IEHIIIIO JO OXKMPIiHHA LIeHTPab-
Horo tumy. ITokasuuku IMT Ta OC He Manyu 3HaYHMX BifMiHHOCTe! MiX BikoBuMM rpynamu. OfHOCTOPOHHIN AMCHepCiHNIA
aHaJli3 BUABUB CYTTeBI BigMiHHOCTI B mokasHukax OIII (F = 3,586, p = 0,008) ta OT (F = 6,020, p = 0,005). Kopensuii ITlipcoxa
cBiguaTh npo nosutusHe cniBpigHomenHA napamerpis OUI, IMT ta OT 3 piBHAMM TpUITiLepyuiB, TiNONPOTEiaMy HU3bKOI
minprocti (JITTHII) Ta minompoTteigamu fy»xe HusbKoi minpHocti (JITITHIID) (p < 0,05), Toxi sik Ay mokasuuka HbAlc He cro-
CTepiranocs XOTHMX CYTTEBUX KOPeNALIMHNX 3B’A3KiB.

BucHoBku. [loCmimKeHHs MAKPeC/I0e HasABHICTb 3HAYHMX BiKOBMX 30imburens mokasHukis Ol ta OT, mo cBigunuth mpo
HiABUIEHNIT PUSUK a6OMIHAIBHOTO OXXMPIHHS Ta KapAioMeTabOo i YHIX IATOJIOTil y YO/IOBIKiB cTapuoro Biky. MOHiTOpUHT 3a-
3HAYEHNX AHTPOIIOMETPUYHIX TOKA3HUKIB € BXX/IMBUM YMHHIKOM I[OJI0 PAHHBOI JIATHOCTUKI PUSUKIB [/I51 3J0POB’ S JOPOCINX
YOJIOBIKiB.

Kiro4oBi cmoBa: 10pociti 40/10BiKM, aHTPOIIOMETPUYHI TOKAa3HMKY, KapiioMeTabonivHe 350poB s, MMifHMI IPOdi/b, OXKMPIHHSL
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