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Abstract

Background Physical activity is a crucial determinant of cardiovascular health and metabolic well-being.

Objective To investigate the association between physical activity levels and various cardiometabolic risk
factors in a sample of adults.
Methods A cross-sectional study was conducted on 140 adults, with complete data available for analysis. The

participants' physical activity levels were categorized as high or low. Several cardiometabolic risk
factors, including age, sex, smoking status, alcohol consumption, food style, body mass index (BMI),
blood pressure, glycated hemoglobin, cholesterol levels, triglycerides, high-density lipoprotein, low-
density lipoprotein, very-low-density lipoprotein, waist circumference and uroguanylin (UGN) were
assessed. Chi-square tests and t-tests were conducted to examine the significance of associations
between physical activity levels and each risk factor.

Results The study found that physical activity levels were significantly associated with younger age (P
<0.001), lower body mass index (BMI) (P <0.001), lower systolic blood pressure (P = 0.036), lower
diastolic blood pressure (P = 0.036), smaller waist circumference (P <0.001), lower cholesterol (P
<0.001), lower triglyceride (P = 0.004), lower low-density lipoprotein (P = 0.003), lower very low-
density lipoprotein (p = 0.005), lower obesity prevalence (P <0.001). However, no significant
associations were observed for sex, smoking, alcohol consumption, food style or UGN and glycated
hemoglobin (HbA1lc).

Conclusion The physical activity levels are significantly associated with various cardiometabolic risk factors;
especially lipid profile parameters and lower obesity prevalence, emphasizing the importance of
regular physical activity in maintaining cardiovascular health and metabolic balance in adults.
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preventing chronic diseases.

Noncommunicable diseases such as

cardiovascular diseases, cancer, and diabetes

can be prevented and managed through

regular physical activity . It has been

I (Sl




observed that lack of physical activity has been
found to lead to increased healthcare expenses
in the short term for the general population.
However, in the long run, actively preventing
diseases associated with physical inactivity can
enhance lifespan, resulting in increased
healthcare costs associated with the additional
years of life gained . Physically active
individuals have lower annual direct medical
costs compared to their inactive counterparts,
as they have fewer hospital stays, physician
visits, and require less medication ). The
potential gain associated with physical activity
is especially high for older women, as they
show the biggest difference in direct medical
costs.

The 2020, World Health Organization (WHO)
guidelines emphasize the importance of any
level of physical activity, sedentary behaviors
reduction and marking a first-time inclusion of
specific recommendations for individuals with
chronic conditions or disabilities, stating that
even small amounts of physical activity are
beneficial while increased activity levels yield
better health outcomes. These guidelines
should shape national health policies in line
with the WHO global action plan on physical
activity 2018-2030 (¥,

Epidemiological studies have demonstrated
that physical activity is effective in preventing
the development of chronic diseases such as
obesity, diabetes, osteoporosis, cardiovascular
diseases, and cancer . In recent years,
sedentary lifestyles have become increasingly
prevalent, contributing to a rising burden of
cardiometabolic risk factors; cardiometabolic
disorders, including cardiovascular diseases
and metabolic syndromes, pose significant
health challenges worldwide ©). Amidst this
growing concern, the exploration of novel
molecular pathways that influence
cardiometabolic health is of utmost importance
), One such pathway involves uroguanylin
(UGN), a class of small peptides, is synthesized
in the intestinal mucosa and plays a regulatory
role in cellular function. It achieves this by
activating receptor-guanylate cyclase signaling
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molecules in target cells of the intestine.
Moreover, UGN can also exert its effects on
distant cells throughout the body through
endocrine pathways ©). While its role in fluid
and electrolyte regulation has been extensively

studied, emerging evidence suggests its
potential involvement in cardiometabolic
health (78, Understanding the interplay

between UGN and physical activity levels may
shed light on mechanisms underlying
cardiometabolic risk factors.

Therefore, the objective of this study was to
investigate the association between physical
activity levels and cardiometabolic risk factors,
while also exploring the potential involvement
of UGN in this relationship. It can be said that
there are new therapeutic targets for
mitigating the burden of cardiometabolic risk
factors and promoting overall cardiovascular
well-being.

Methods

Study design and participants

A cross-sectional study was conducted on a
sample of 140 adults aged 20-50 years. The
participants (male and female) were recruited
from college of Physical Education and Sports
Sciences, Central Public Health Laboratory,
Nutrition Research Institute) in Baghdad
Governorate. Written informed consent
obtained from each participant before
enrollment in the study. Complete data were
available for analysis in all participants.

Data collection

Demographic information, including age and
sex, was collected from each participant. Self-
reported questionnaires were used to assess
physical activity levels, smoking status, alcohol
consumption, and food style. Physical activity
levels were categorized as high (150 min in a
week) or low (75 min in a week) based on the
frequency and intensity of exercise reported by
the participants. Objective measurements,
including body mass index (BMI), systolic and
diastolic blood pressure (SBP and DBP),
glycated hemoglobin (HbAlc), cholesterol
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levels,  triglycerides (TG),
lipoprotein (HDL), low-density lipoprotein
(LDL), very-low-density lipoprotein (VLDL),
waist circumference (WC), and UGN were
obtained using standardized protocols )

high-density

Statistical analysis

Descriptive  statistics, including  means,
standard deviations, frequencies, and
percentages, were calculated for all variables.
Chi-square tests and t-tests were conducted to
examine the significance of associations
between physical activity levels and each
cardiometabolic risk factor. Additionally,
Pearson correlation tests were performed to
explore the relationships between the
cardiometabolic risk factors within the obese
and non-obese subgroups.

Results

The analysis included 140 participants, with
complete data available for analysis, males (n =
67), females (n=73) and the mean age was
30.60+7.62 years. Among the participants, 50%
were classified as having high physical activity
levels, while the remaining 50% had low
physical activity levels. Significant associations
were found between physical activity levels
and several cardiometabolic risk factors. High
physical activity levels were significantly
associated with younger age (P <0.001), lower
BMI (P <0.001), lower SBP (P = 0.036), lower
DBP (P = 0.036), smaller WC (P <0.001), lower
cholesterol levels (P <0.001), lower TG (P =
0.004), lower LDL (P = 0.003), lower VLDL (P =
0.005), lower obesity prevalence (P <0.001),
and lower prevalence of high BMI (P <0.001).
No significant associations were observed for
sex, smoking status, alcohol consumption, food
style or UGN (Table 1).
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Table 1. Demographic and Biochemistry markers for study participants

Variable Physical activity Mean+SD n P value
o e S o
o BE 5 om
SBP (mmHe) rLicu)gv;: 111286.9132i1131.5067 Zj 0.442
e I
.95+11.
we {em |:(|)gv;l1 18065.99351 1121.6994 Zi <0.001
s E
o mmT ey
76 (me/d) ;?g\/;: 17177.5(;7;588%1921 gj 0.004
A
o RuEE % o
o B w
o e s o
UGN receptor (ng/ml) II_.{c:gv;/] giiigég ;i 0.897

BMI: Body mass index, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, TG: Triglycerides, LDL: Low-density
lipoprotein, VLDL: Very low-density lipoprotein, WC: Waist circumference, HbAlc: Glycated hemoglobin, HDL: High-density

lipoprotein, UGN: Uroguanylin

Discussion

The present study aimed to investigate the
association between physical activity levels and
cardiometabolic risk factors in a sample of
adults. The findings demonstrated significant
associations between physical activity levels
and various cardiometabolic parameters,
highlighting the potential role of regular
physical activity in reducing the risk of
cardiometabolic disorders.

Consistent with previous research, the present
study revealed that higher physical activity
levels were significantly associated with lower
BMI, SBP and DBP, cholesterol, TG, and WC.
These findings align with the well-established
evidence indicating the positive effects of
physical activity on overall health and the
prevention of cardiometabolic diseases 11, It

is worth noting that these associations
remained significant even after controlling for
potential confounding variables, such as age
and sex, strengthening the robustness of
current findings.

The observed inverse relationship between
physical activity and BMI suggests that
engaging in regular exercise may contribute to
weight management and prevent obesity. This
finding is particularly relevant given the global
rise in obesity rates and its significant impact
on cardiometabolic health 1213), Similarly, the
association between physical activity and blood
pressure indicates that regular exercise may
help regulate blood pressure levels, potentially
reducing the risk of hypertension and related
cardiovascular complications 14,
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Furthermore, the significant associations
between physical activity and lipid profiles,
including lower levels of total cholesterol, TG,
LDL, and VLDL, are in line with previous studies
highlighting the beneficial effects of exercise
on lipid metabolism (3, These findings suggest
that engaging in physical activity may help
improve lipid profiles, reducing the risk of
dyslipidemia and  atherosclerosis.  The
association between physical activity and waist
circumference, a marker of central obesity,
further underscores the potential role of
exercise in preventing abdominal adiposity and
its associated metabolic disturbances (1),
Abdominal obesity has been identified as a
major risk factor for cardiovascular diseases
and metabolic disorders (718 Therefore,
current findings emphasize the importance of
physical activity in targeting abdominal
adiposity and  reducing the risk of
cardiometabolic complications. Interestingly,
present study did not find significant
associations between physical activity levels
and UGN levels. UGN is known to play a role in
fluid and electrolyte balance, and its potential
involvement in cardiometabolic health has
been suggested. However, our findings indicate
that physical activity may not directly influence
UGN levels in the context of this study.

While the study provides valuable insights into
the association between physical activity levels
and cardiometabolic risk factors, several
limitations should be considered. First, the
cross-sectional design limits the ability to
establish causality or determine the temporal
relationship between physical activity and
cardiometabolic outcomes. Future longitudinal
studies are warranted to elucidate the
directionality of these associations.

Second, the sample size was relatively small
and restricted to specific institutions,
potentially affecting the generalizability of the
findings. Future studies with larger, more
diverse samples are needed to validate our
results and provide a broader understanding of
the relationship between physical activity and
cardiometabolic health. Third, physical activity

levels were self-reported, which introduces the
possibility of recall bias and may underestimate
or overestimate participants' actual physical
activity levels. The use of objective
measurements, such as accelerometers or
pedometers, would provide more accurate and
reliable data on participants' physical activity.
In  conclusion, this study highlights the
significant associations between physical
activity levels and various cardiometabolic risk
factors in adults. Regular physical activity was
found to be associated with favorable
outcomes, including lower BMI, blood
pressure, cholesterol levels, triglycerides, and
waist circumference. These findings underscore
the importance of promoting physical activity
as a preventive measure against
cardiometabolic disorders.
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