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Abstract

A sedentary lifestyle is a risk factor for elevated cholesterol levels and blood pressure, which can
lead to cardiovascular disease. This study aimed to determine the acute effects of High-Intensity
Intermittent Exercise (HIIE) on cholesterol levels and blood pressure in individuals with a
sedentary lifestyle. This experimental study employed a controlled pre-test and post-test group
design. Twenty-two men with sedentary lifestyles were selected via purposive sampling based on
inclusion and exclusion criteria and subsequently divided into a control group (K1) and an HITE
group (K2). The HIIE group performed treadmill running at 80-90% of their maximum capacity
over three sessions. Cholesterol levels and blood pressure were measured prior to the intervention
and three hours after the final exercise session. Data were analyzed using paired-sample t-tests and
independent-sample t-tests, with a significance level of p<0.05. The results showed that the HIIE
group experienced a significant decrease in total cholesterol (p=0.001) and Low-Density
Lipoprotein (LDL) (p=0.002), as well as a significant increase in High-Density Lipoprotein (HDL)
(p=0.006). Systolic blood pressure also decreased significantly following the HIIE intervention
(p=0.002), whereas diastolic blood pressure showed no significant change (p=0.536). Comparisons
between groups revealed significant differences in lipid profiles and systolic blood pressure
(p<0.05). In conclusion, HIIE has an acute effect on improving lipid profiles and lowering systolic
blood pressure in individuals with a sedentary lifestyle.
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INTRODUCTION

A sedentary lifestyle is characterized by low levels of physical activity, involving minimal
movement and a predominance of sitting or remaining stationary for extended periods (Hariadi et
al., 2026). The advancement of modern technology has increased the prevalence of sedentary
lifestyles, as many daily activities can now be performed using digital devices without requiring
significant physical exertion (Indika et al., 2023). This condition is a major risk factor for the rising
incidence of metabolic and cardiovascular diseases (Sari, Bafirman, et al., 2023).

A lack of physical activity can lead to various physiological changes, including elevated
blood pressure (Sari et al., 2023). Individuals with inactive lifestyles tend to have higher heart rates,
which increases the heart's workload when pumping blood. Sustained increases in cardiac
contraction can raise pressure on arterial walls and increase peripheral vascular resistance,
contributing to the development of hypertension (ITham, Agus, et al., 2024; Selviani et al., 2024).
In addition to hypertension, lipid metabolism disorders are a significant risk factor for
cardiovascular disease. While cholesterol is a lipid component essential for physiological functions
such as hormone synthesis and cellular metabolism, excessive levels particularly of low-density
lipoprotein (LDL) can lead to fat accumulation in blood vessel walls and trigger atherosclerosis
(Gungor, 2018). Elevated total cholesterol levels are known to be associated with an increased risk
of hypertension and cardiovascular disease (Tada et al., 2023). Factors influencing cholesterol
levels include genetics, gender, diet, obesity, and physical activity levels (Dzakiyyah et al., 2025;
Ilham, Putra, Orhan, Nusri, et al., 2025; Prasetyo et al., 2025)

Regular physical activity is an effective non-pharmacological strategy for improving lipid
profiles and blood pressure. Physical exercise can boost energy metabolism, enhance fat utilization
as an energy source, and prevent lipid accumulation in blood vessels (IlTham, et al., 2025; Selviani
et al., 2023). One exercise method currently gaining attention for improving cardiometabolic
function is High-Intensity Intermittent Exercise (HIIE). HIIE is an exercise method consisting of
periods of high-intensity activity interspersed with periods of recovery or rest. This exercise is
generally performed at an intensity of >85% of maximal capacity (VO, max), thereby enhancing
cardiovascular responses through increased cardiac output and vascular adaptations such as
vasodilation (Maturana et al., 2021).

Compared to low- or moderate-intensity exercise, HIIE offers the advantage of a shorter
workout duration while delivering comparable or superior physiological benefits. This makes HITE
a viable exercise alternative for time-constrained individuals, including those with sedentary
lifestyles (Iellamo et al., 2021). Furthermore, despite its low exercise volume, HIIE is capable of

enhancing aerobic capacity and metabolic sensitivity, as well as improving the regulation of bodily
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lipid levels (Heydari et al., 2013). Several studies indicate that regular HIIE can improve lipid
profiles by lowering total cholesterol, triglyceride, and LDL levels while increasing HDL levels.
Additionally, physical exercise plays a role in lowering blood pressure through improved
endothelial function, reduced peripheral vascular resistance, and enhanced cardiovascular system
regulation (Windiastoni & Haritsah, 2019).

Although the cardiometabolic health benefits of HIIE have been widely documented, most
prior research has focused on the effects of long-term training. Information regarding the acute
physiological responses to HIIE specifically concerning changes in cholesterol levels and blood
pressure among individuals with sedentary lifestyles remains limited. Therefore, this study aims to
analyze the acute effects of High-Intensity Intermittent Exercise (HIIE) on cholesterol levels and

blood pressure in individuals with sedentary lifestyles.

METHODOLOGY
Research design and participant

This study employed an experimental design with a controlled pre-test and post-test group
structure, aiming to determine the acute effects of High-Intensity Intermittent Exercise (HIIE) on
cholesterol levels and blood pressure in individuals with a sedentary lifestyle. The study involved
22 men with sedentary lifestyles, selected using purposive sampling based on established inclusion
and exclusion criteria.

Inclusion criteria comprised men of young adult age with a sedentary lifestyle who were
willing to participate in the entire study protocol and had no history of cardiovascular disease,
metabolic disorders, or medical conditions that could impair their ability to perform high-intensity
exercise. Subjects who sustained musculoskeletal injuries or failed to complete the entire study
procedure were excluded.

Instruments and Procedurs
Anthropometric Measurement

Anthropometric measurements were taken at the beginning of the study prior to the
intervention. The variables measured included age, body weight, height, and Body Mass Index
(BMI). Body weight and height were used to calculate BMI using the formula: weight (kg) divided
by the square of height (m?).

High-Intensity Intermittent Exercise (HIIE) Protocol

The HIIE group underwent an intervention consisting of high-intensity treadmill running.

Exercise intensity was set at 80-90% of the subjects' maximal capacity. The exercise was conducted

over three sessions, following a protocol of high-intensity activity interspersed with rest periods to

‘@ @ @ Copyright@2022, Jurnal Stamina, ISSN 2655-1802(Print), ISSN 2655-2515(Online)




275
Jurnal Stamina Vol. 9 (3), 2026
Kurniawan R, Djakaria RM, Purnama MS, Hariadi, Nusri A, Indika P, Effendi R, Putra AR,
Usman K, Alsayed M

allow for recovery between intervals.

Prior to exercise, subjects performed a warm-up to prepare their cardiovascular and
musculoskeletal systems. After completing the exercise, subjects were allowed a recovery period in
accordance with the study protocol. The control group did not receive the exercise intervention
and continued their daily activities throughout the study period.

Blood Lipid and Blood Pressure Measurement

Lipid profile measurements were taken before and after the HIIE intervention. The lipid
profile parameters analyzed included total cholesterol, low-density lipoprotein (LDL), and high-
density lipoprotein (HDL). Baseline data (pre-test) were collected before the exercise intervention,
while final measurements (post-test) were taken three hours after the last exercise session to assess
the acute response to HITE. Blood pressure was measured using systolic and diastolic parameters.
Measurements were taken in a resting state prior to the intervention and three hours after the final
exercise session for both study groups.

Statistical Analysis

Data analysis was performed using statistical software. Subject characteristic data were
analyzed using the Shapiro-Wilk normality test to determine data distribution. Baseline
characteristic homogeneity between groups was analyzed using an independent sample t-test.
Changes in study variables before and after the intervention within each group were analyzed using
a paired sample t-test. Differences in changes (delta) between the control group and the HIIE group

were analyzed using an Independent Sample t-test. Statistical significance was set at p<0.05.

RESULTS

This study involved 22 male subjects with sedentary lifestyles, divided into two groups-a
control group (K1) and a High-Intensity Intermittent Exercise (HIIE) group (K2)-with 11 subjects
in each group. Baseline characteristics of the subjects included age, body weight, height, and Body
Mass Index (BMI). Based on baseline measurements, both groups exhibited relatively similar
anthropometric characteristics prior to the intervention. The mean age of subjects was 21.36 + 0.93
years for the control group and 21.18 = 0.98 years for the HIIE group. Mean body weight was
62.45 *+ 9.13 kg for the control group and 63.45 * 11.54 kg for the HIIE group. BMI values were
22.08 £ 2.87 kg/m? for the control group and 22.38 * 3.55 kg/m? for the HIIE group.

Baseline characteristics of the subjects are presented in Table 1. Homogeneity test results
indicated no significant differences between the control group and the HIIE group regarding age,
body weight, height, and BMI (p > 0.05). This demonstrates that both groups had comparable

baseline conditions prior to the intervention.
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Table 1. Baseline Characteristics of Participants Before Intervention

Control Group (n=11) HIIE Group (n=11)
Variable p-value

Mean * SD Mean *+ SD
Age (years) 21.36 £ 0.93 21.18 £ 0.98 0.660
Body weight (kg) 62.45+9.13 63.45 + 11.54 0.824
Height (cm) 163.00 + 16.43 168.00 + 5.21 0.299
BMI (kg/m?) 22.08 £ 2.87 22.38 +3.55 0.830

Changes in lipid profiles and blood pressure before and after the intervention for the control
and HIIE groups are presented in Table 2. The control group showed minimal changes across all
study parameters. Total cholesterol levels increased from 180.82 + 20.49 mg/dL to 181.73 £ 14.31
mg/dL, with a mean change of 0.91 £ 11.25 mg/dL. LDL levels rose from 112.36 = 18.24 mg/dL
to 113.45 *+ 16.87 mg/dL, while HDL levels showed a slight decrease from 45.09 = 7.14 mg/dL
to 44.73 £ 6.92 mg/dL.

In contrast to the control group, the HIIE group exhibited more substantial changes in lipid
profiles. As shown in Table 2, total cholesterol levels in the HITE group decreased from 188.00 +
26.16 mg/dL to 170.00 + 20.56 mg/dL, with a mean change of -18.00 *+ 14.98 mg/dL. LDL levels
also decreased from 120.18 + 22.35 mg/dL to 104.27 + 18.92 mg/dL, with a change of -15.91 *
10.42 mg/dL. Additionally, HDL levels increased from 43.82 * 6.83 mg/dL to 49.36 + 7.24
mg/dL, with a mean change of 5.55 + 4.26 mg/dL.

Regarding blood pressure parameters, Table 2 indicates that the HIIE group experienced a
greater reduction in systolic blood pressure compared to the control group. Systolic blood pressure
in the HIIE group decreased from 130.91 £ 13.67 mmHg to 119.18 £ 12.34 mmHg, with a mean
change of -11.73 £ 9.61 mmHg. Diastolic blood pressure also decreased from 76.45 £ 13.01 mmHg
to 73.73 + 10.53 mmHg; however, this change did not show a significant difference.

Table 2. Changes in Cholesterol and Blood Pressure Before and After HIIE Intervention

Pre-test Post-test A Change
Parameter Group
Mean + SD Mean *+ SD Mean *+ SD
Total Cholesterol 180.82 = 181.73
Control 091 £11.25
(mg/dL) 20.49 14.31
188.00 = 170.00 £ -18.00 £
HIIE
26.16 20.56 14.98
LDL (mg/dL) Control 112.36 113.45 + 1.09 £ 8.76
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18.24 16.87
120.18 = 104.27 * -15.91 £
HIIE
22.35 18.92 10.42
44,73 +
HDL (mg/dL) Control 45.09 £ 7.14 6.9 -0.36 £ 3.15
49.36 £
HIIE 43.82 £ 6.83 5.55+4.26
7.24
Systolic BP 131.64 = 130.27 =
Control -1.36 + 7.88
(mmHg) 22.10 21.79
13091 119.18 +
HIIE -11.73 £ 9.61
13.67 12.34
Diastolic BP 76.09 * 75.64 *
Control -0.45 £5.18
(mmHg) 16.12 13.60
76.45 + 73.73
HIIE -2.72 £ 14.10
13.01 10.53

The results of the statistical analysis regarding changes before and after the intervention are

presented in Table 3. Based on the paired-sample t-test results, the control group showed no

significant changes in any lipid profile parameters or blood pressure (p > 0.05). In contrast, the

HIIE group demonstrated significant changes in total cholesterol (p = 0.001), LDL (p = 0.002),

HDL (p = 0.006), and systolic blood pressure (p = 0.002).

Comparative analysis of the changes (delta) between groups using an independent-sample t-test

revealed significant differences between the control and HITE groups regarding total cholesterol (p
= 0.003), LDL (p = 0.004), HDL (p = 0.018), and systolic blood pressure (p = 0.012). However,
the change in diastolic blood pressure did not show a significant difference between the groups (p
=(0.624), as shown in Table 3.

Table 3. Statistical Analysis of Changes After Intervention

Parameter Test Comparison p-value
Total Cholesterol Paired t-test Control pre-post 0.789
HIIE pre-post 0.001*
Independent t-test A Control vs HITE 0.003*
LDL Paired t-test Control pre-post 0.684
HIIE pre-post 0.002*
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Parameter Test Comparison p-value
Independent t-test A Control vs HIIE 0.004*
HDL Paired t-test Control pre-post 0.721
HIIE pre-post 0.006*
Independent t-test A Control vs HITE 0.018*
Systolic BP Paired t-test Control pre-post 0.579
HIIE pre-post 0.002*
Independent t-test A Control vs HIIE 0.012*
Diastolic BP Paired t-test Control pre-post 0.777
HIIE pre-post 0.536
Independent t-test A Control vs HITE 0.624

*Significant difference at p<0.05.

DISCUSSION

This study demonstrates that an acute bout of High-Intensity Intermittent Exercise (HIIE)
has a positive effect on the lipid profiles and blood pressure of individuals with sedentary lifestyles.
The group receiving the HIIE intervention experienced a significant reduction in total cholesterol
and LDL levels, as well as an increase in HDL levels, compared to the control group. Furthermore,
HIIE led to a significant decrease in systolic blood pressure, whereas changes in diastolic blood
pressure did not show a statistically significant difference. These findings indicate that a single
session of high-intensity interval exercise can elicit acute physiological responses that contribute to
improving cardiometabolic risk factors in physically inactive individuals.

The reduction in total cholesterol and LDL levels following HIIE can be attributed to the
increased energy demand during high-intensity exercise, which drives greater utilization of fat
substrates as an energy source. High-intensity physical activity enhances lipid oxidation pathways,
boosts the activity of enzymes involved in lipoprotein metabolism, and accelerates the clearance of
atherogenic lipoproteins from the bloodstream. These processes result in lower LDL levels a key
factor in the development of atherosclerosis and cardiovascular disease (Gungor, 2018; Xu, 2021).

In addition to lowering LDL, this study found an increase in HDL levels following the HITE
intervention. This rise in HDL is linked to enhanced reverse cholesterol transport—a mechanism
that shuttles excess cholesterol from peripheral tissues to the liver for elimination. High-intensity
exercise is known to increase the activity of enzymes involved in HDL metabolism and improve
overall lipid metabolic function (Di Bonito et al., 2023; Palazon-Bru et al., 2021). These results

align with previous research showing that HITE improves lipid profiles by reducing total cholesterol
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and LDL while increasing HDL, compared to conditions involving no physical activity (Mattioni
Maturana et al., 2021).

The acute effects on lipid profiles observed in this study demonstrate that metabolic changes
can occur within a relatively short period following high-intensity exercise. These responses are
primarily driven by increased sympathetic nervous system activity, elevated catecholamine levels,
and heightened muscular energy demands during the exercise session. Activation of this
mechanism leads to increased adipose tissue lipolysis and the mobilization of free fatty acids, which
are subsequently utilized as an energy source during and after exercise (Mutmainnah et al., 2022;
Prasetyo et al., 2024; Yosnengsih et al., 2023). Although changes in lipid profiles are generally
more apparent following long-term exercise training, this study demonstrates that HITE can elicit
an acute metabolic response conducive to improving lipid profiles.

Regarding blood pressure parameters, this study shows that HIIE significantly lowers systolic
blood pressure. The reduction in blood pressure following high-intensity exercise can occur via the
mechanism of post-exercise hypotension (PEH) a state of lowered blood pressure following
physical activity resulting from decreased peripheral vascular resistance and enhanced endothelial
function. High-intensity exercise can stimulate nitric oxide (NO) production in blood vessels,
thereby inducing vasodilation and improving the vessels' ability to regulate blood pressure (Ilham
et al., 2024; Nejati et al., 2022; Rinaldi et al., 2025)

In addition to vascular changes, the reduction in systolic blood pressure following HIIE is
also linked to improved cardiac function. High-intensity physical activity enhances myocardial
contraction efficiency, optimizes cardiac output regulation, and improves autonomic responses
through increased post-exercise parasympathetic activity. These mechanisms can reduce cardiac
workload, leading to a decrease in systolic blood pressure after exercise (Guimaries et al., 2010;
Kokkinos et al., 2009)

However, this study did not find significant changes in diastolic blood pressure following
HIIE. This is likely because the diastolic blood pressure response is influenced more by changes in
peripheral vascular resistance than by changes in cardiac output. In young individuals with
relatively normal baseline blood pressure, the potential for change in diastolic blood pressure may
be smaller, thus requiring a longer exercise stimulus or a more prolonged intervention to produce
significant changes (Padmapriya et al., 2020). These results align with previous research indicating
that acute exercise tends to have a more consistent effect on lowering systolic blood pressure than
diastolic blood pressure (Ozemek et al., 2020).

The difference in responses between the control and HIIE groups demonstrates that physical

activity is a crucial factor in managing cardiometabolic risk factors among individuals with
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sedentary lifestyles. The control group, which received no intervention, showed minimal changes
in lipid profiles or blood pressure, whereas the HIIE group experienced more substantial changes.
This reinforces the evidence that physical inactivity can lead to disruptions in lipid metabolism and
blood pressure regulation, while high-intensity exercise serves as an effective strategy for improving
cardiovascular health (Istigamah et al., 2021)

HIIE offers advantages over conventional exercise methods by generating a potent
physiological stimulus within a shorter timeframe. This characteristic is particularly significant for
individuals with sedentary lifestyles who often face barriers to physical activity due to time
constraints. Consequently, HIIE can be considered a viable non-pharmacological exercise
approach to help improve lipid profiles and blood pressure in populations with low levels of
physical activity (Dorneles et al., 2016).

Nevertheless, this study has certain limitations. The sample size was relatively small and
consisted solely of young adult males; therefore, the findings cannot be generalized to other age
groups, genders, or populations with different clinical conditions. Furthermore, as this study
evaluated only the acute response following the intervention, it does not capture the long-term
adaptive effects of HIIE on lipid profiles and blood pressure. Further research with larger sample
sizes and longer intervention periods is needed to evaluate the chronic effectiveness of HIIE.

Overall, this study demonstrates that HIIE produces acute effects specifically, an improved
lipid profile characterized by reduced total cholesterol and LDL and increased HDL, alongside a
decrease in systolic blood pressure in individuals with a sedentary lifestyle. HIIE has the potential
to serve as an effective and efficient exercise method for preventing cardiovascular disease risk

factors.

CONCLUSION

This study demonstrates that an acute bout of High-Intensity Intermittent Exercise (HILE)
positively influences cardiometabolic risk factors in individuals with a sedentary lifestyle. The HIIE
intervention significantly reduced total cholesterol and LDL levels while increasing HDL levels
compared to the control group. Additionally, HITE lowered systolic blood pressure, although
changes in diastolic blood pressure did not reach statistical significance. These findings suggest that
HIIE is an effective and efficient physical exercise method for improving metabolic and
cardiovascular responses, particularly in individuals with low physical activity levels.

Future research should involve larger sample sizes and more diverse population
characteristics including different age groups, women, and individuals with higher cardiometabolic

risk profiles. Furthermore, studies with longer intervention periods are needed to evaluate the
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chronic effects of HITE on adaptations in lipid profiles, blood pressure, endothelial function, and
other metabolic indicators. Investigating various HIIE protocols such as differing intensities,
interval durations, and exercise frequencies is also necessary to determine the optimal exercise

dosage for enhancing cardiovascular health.
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