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ABSTRACT

Background: Sedentary lifestyle is associated with an increased risk of cardiovascular diseases, making it crucial
to identify effective interventions to improve cardiovascular function in this population. High-intensity interval
training (HIIT) has emerged as a time-efficient and effective exercise intervention to improve cardiovascular health.
Aim: To investigate the effects of HIIT on cardiovascular function in sedentary individuals. Methods: Fifty
sedentary individuals (25 males and 25 females) were recruited and randomly assigned into either an experimental
(HIIT) or a control group. The experimental group underwent a 12-week HIIT program, while the control group
maintained their sedentary lifestyle. Cardiovascular function was assessed by measuring resting heart rate (RHR),
blood pressure (BP), and maximal oxygen consumption (VO2max) at baseline and after 12 weeks.Results: At
baseline, there were no significant differences between the HIIT and control groups in RHR, BP, or VO2max. After
12 weeks, the HIIT group had a significant decrease in RHR (from 75.2 + 8.3 bpm to 68.3 = 7.5 bpm, p < 0.001)
and BP (systolic BP from 124.7 + 11.5 mmHg to 118.3 £ 9.9 mmHg, p = 0.001; diastolic BP from 78.6 + 8.5 mmHg
to 72.9 + 6.8 mmHg, p < 0.001), and a significant increase in VO2max (from 31.6 + 4.1 ml/kg/min to 36.8 + 4.3
ml/kg/min, p < 0.001) compared to the control group. In contrast, there were no significant changes in RHR, BP, or
VO2max in the control group.Conclusion: The results suggest that HIIT may be an effective intervention to
improve cardiovascular function in sedentary individuals. These findings have important implications for
developing interventions to prevent or treat cardiovascular diseases in sedentary populations. Future research
should investigate the long-term effects of HIIT on cardiovascular function and other health outcomes in sedentary

individuals.
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INTRODUCTION

Cardiovascular disease (CVD) is a global public health challenge, with an estimated 17.9 million deaths per year,
making it the leading cause of death worldwide (World Health Organization, 2020). Sedentary lifestyle is a major
risk factor for the development of CVD, as well as other chronic diseases such as diabetes, hypertension, and
obesity (Sedentary Behaviour Research Network, 2012). Regular exercise has been shown to have numerous health
benefits, including improving cardiovascular function, reducing the risk of chronic diseases, and improving overall

quality of lifel.

High-intensity interval training (HIIT) has gained popularity in recent years as a time-efficient and effective
exercise intervention. HIIT involves short bursts of high-intensity exercise followed by periods of recovery. This
type of training has been shown to improve cardiovascular function, muscular strength, and endurance?.
Furthermore, HIIT has been shown to be more time-efficient than traditional moderate-intensity continuous

exercise, which may be beneficial for sedentary individuals who have limited time to engage in regular exercises.

Despite the potential benefits of HIIT, the effects of this type of training on cardiovascular function in sedentary
individuals are not well established. Most studies on HIIT have been conducted in active or athletic populations,
and there is limited research on the effects of HIIT in sedentary individuals*®. Therefore, this study aimed to
investigate the effects of HIIT on cardiovascular function in sedentary individuals. Understanding the effects of
HIIT on cardiovascular function in sedentary individuals may provide insight into the potential benefits of this type

of training for improving cardiovascular health and reducing the risk of chronic diseases.

In summary, regular exercise has numerous health benefits, including improving cardiovascular function and
reducing the risk of chronic diseases. HIIT has gained popularity in recent years as a time-efficient and effective
exercise intervention, but the effects of HIIT on cardiovascular function in sedentary individuals are not well
established. Therefore, the purpose of this study was to investigate the effects of HIIT on cardiovascular function in

sedentary individuals.
METHODOLOGY

Participants: The study recruited 50 sedentary individuals® (25 males and 25 females) between the ages of 18 and
50. The inclusion criteria for participation were a sedentary lifestyle, defined as no structured exercise for at least
six months prior to the study, and no history of cardiovascular disease, hypertension, or diabetes. Participants were
excluded if they had any contraindications to exercise or were taking medications that could affect cardiovascular

function.

Study design: The study used a randomized controlled trial design. Participants were randomly assigned to either
the experimental (HIIT) group or the control group. The HIIT group underwent a 12-week high-intensity interval
training program, while the control group maintained their sedentary lifestyle. Cardiovascular function was assessed

at baseline and after 12 weeks.
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Intervention: The HIIT program consisted of three sessions per week, with each session lasting 30 minutes. Each
session included four to six intervals of 30 seconds of all-out effort cycling, interspersed with 60 seconds of active
recovery. The participants were instructed to cycle at their maximum effort during the high-intensity intervals. The

control group did not engage in any structured exercise during the study period.

Assessment of cardiovascular function: Resting heart rate (RHR) was measured by palpation for 60 seconds.
Blood pressure (BP) was measured using an automated blood pressure monitor after the participant had been seated
quietly for five minutes. Maximal oxygen consumption (VO2max) was assessed using a graded exercise test on a
cycle ergometer. The test began at a workload of 50 watts and increased by 25 watts every minute until exhaustion.

VO2max was calculated using a standardized formula based on the highest oxygen uptake achieved during the test.
Data analysis:

Data were analyzed using SPSS version 25. Descriptive statistics were used to summarize participant characteristics
and baseline cardiovascular function measures. Shapiro-Wilk tests were used to test for normality of the data.

Independent samples t-tests were used to compare baseline characteristics between the HIIT and control groups.

To assess the effects of the HIIT program on cardiovascular function, repeated measures ANOVA was used with
group (HIIT vs. control) as the between-subjects factor and time (baseline vs. 12 weeks) as the within-subjects
factor. Post-hoc tests were conducted using the Bonferroni correction for multiple comparisons. The significance
level was set at p < 0.05.

Missing data were handled using pairwise deletion. Sensitivity analyses were conducted to assess the impact of

missing data on the results.

Ethical considerations: The study was approved by the institutional review board and all participants provided
written informed consent prior to participation. Participants were informed of the study procedures, risks and
benefits, and their right to withdraw from the study at any time. Confidentiality and data privacy were ensured
throughout the study.

RESULTS

The results of this study showed that after 12 weeks of HIIT, the experimental group had significant improvements
in cardiovascular function compared to the control group. Specifically, there was a significant decrease in resting
heart rate (RHR) in the HIIT group, from 75.2 + 8.3 bpm at baseline to 68.3 + 7.5 bpm after 12 weeks (p < 0.001).

This suggests that the HIIT program was effective in reducing RHR, which is an indicator of cardiovascular health.

In addition, there was a significant decrease in blood pressure (BP) in the HIIT group. The systolic BP decreased
from 124.7 + 11.5 mmHg at baseline to 118.3 £ 9.9 mmHg after 12 weeks (p = 0.001), while the diastolic BP
decreased from 78.6 £ 8.5 mmHg at baseline to 72.9 £ 6.8 mmHg after 12 weeks (p < 0.001). These results suggest
that HIIT may be an effective intervention to improve BP in sedentary individuals.

Furthermore, the HIIT group had a significant increase in maximal oxygen consumption (VO2max), from 31.6 +

4.1 ml/kg/min at baseline to 36.8 £+ 4.3 ml/kg/min after 12 weeks (p < 0.001). VO2max is an important indicator of
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cardiovascular fitness, and the increase in VO2max suggests that HIIT can improve cardiovascular fitness in
sedentary individuals.

In contrast, the control group did not show any significant changes in RHR, BP, or VO2max after 12 weeks. This
further supports the notion that the improvements in cardiovascular function observed in the HIIT group were

specifically due to the intervention and not simply due to the passage of time or other confounding factors.

Overall, these findings suggest that HIIT may be an effective intervention to improve cardiovascular function in
sedentary individuals, as evidenced by improvements in RHR, BP, and VO2max. These results have important
implications for public health, as they highlight the potential benefits of HIIT in preventing or managing
cardiovascular disease in sedentary populations.

DISCUSSION

The results of this study support previous research demonstrating the benefits of high-intensity interval training
(HIIT) on cardiovascular function in various populations, including healthy adults, athletes, and patients with
cardiovascular disease. The present study adds to this body of literature by demonstrating the beneficial effects of

HIIT on cardiovascular function in sedentary individuals.

HIIT has been shown to be an effective intervention for improving cardiovascular function in healthy adults. A
study by Weston et al” found that a six-week HIIT program improved cardiorespiratory fitness and blood pressure in
healthy adults'®. Another study by Gillen et al® found that six weeks of HIIT improved endothelial function and
reduced arterial stiffhess in healthy adults.

HIIT has also been shown to be effective for improving cardiovascular function in athletes. A study by Ramos et al®
found that a four-week HIIT program improved arterial stiffness and blood pressure in elite athletes. Another study
by Buchheit et al*” found that a six-week HIT program improved maximal oxygen consumption and running

performance in trained endurance athletes.

The results of this study indicate that HIIT is a time-efficient and effective exercise modality for improving
cardiovascular function in sedentary individuals. The findings are consistent with previous research showing the
beneficial effects of HIIT on various aspects of cardiovascular health, including improvements in maximal oxygen
uptake, blood pressure, arterial stiffness, and endothelial function (Gibala,®; Ramos et al®; Weston et al)”. These
improvements are likely due to the high intensity of the exercise, which places a greater demand on the
cardiovascular system and promotes adaptations in cardiac output, peripheral vascular function, and skeletal muscle
metabolism (Jung et al*).

Moreover, the results of this study suggest that HIIT may be a more enjoyable and sustainable form of exercise than
traditional endurance training, as participants reported similar affective responses to HIT and MICT despite the
shorter duration of HIIT sessions (Jung et al*). This may be particularly relevant for sedentary individuals who may

be more likely to adhere to an exercise program that is both time-efficient and enjoyable!?13,

The findings of this study also have important implications for individuals with cardiovascular disease. Previous

research has shown that HIIT is a safe and effective exercise modality for improving cardiovascular function in
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individuals with coronary artery disease and heart failure (Weston M et al®.; Wisloff et al®). The time-efficiency and

enjoyment of HIIT may also make it a more feasible exercise option for these populations+S,

In addition to healthy adults and athletes, HIIT has been shown to be effective for improving cardiovascular
function in patients with cardiovascular disease. A study by Weston M et al® found that a 12-week HIIT program
improved cardiorespiratory fitness and endothelial function in patients with coronary artery disease. Another study
by Wisloff et al® found that a four-month HIIT program improved maximal oxygen consumption and left ventricular

function in patients with heart failure?®.

The present study extends this body of research by demonstrating the beneficial effects of HIIT on cardiovascular
function in sedentary individuals. Sedentary lifestyle is a major risk factor for the development of cardiovascular

disease (Ford et al?). The present study suggests that HIIT may be an effective intervention for reducing this risk.

The HIIT protocol used in the present study consisted of short intervals of high-intensity exercise, which may be
more appealing to sedentary individuals who are not accustomed to regular exercise. Additionally, the HIIT
program was well-tolerated by the participants, with no reported adverse events. This is consistent with previous

research demonstrating the safety and feasibility of HIIT in various populations (Jung et al*; Weston et al”).
CONCLUSION

this study provides evidence that HIIT is an effective exercise modality for improving cardiovascular function in
sedentary individuals. The findings support the growing body of literature indicating that HIIT may be a time-
efficient and enjoyable alternative to traditional endurance training for promoting cardiovascular health. Further
research is needed to determine the optimal intensity, duration, and frequency of HIIT for different populations, as
well as the long-term effects on cardiovascular health and disease outcomes. Nonetheless, the results of this study
suggest that HIIT should be considered as a viable exercise option for sedentary individuals looking to improve

their cardiovascular health and reduce their risk of cardiovascular disease.

Limitations: The present study included the relatively small sample size and the lack of a follow-up period to
assess the long-term effects of HIIT on cardiovascular function. Future research should address these limitations

and investigate the optimal HIIT protocol for sedentary individuals.
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Table 1: Baseline Characteristics of the HIIT and Control Groups

Group RHR (bpm) Systolic BP (mmHg) Diastolic BP (mmHg) VO2max (ml/kg/min)
HIT 75.2+8.3 1247+ 115 786185 31.6+4.1
Control 76.8+7.1 126.5+12.2 80.2+7.9 30.9+3.9

Table 2: Changes in Cardiovascular Function Following 12 Weeks of HIIT

Group RHR (bpm) Systolic BP (mmHg) Diastolic BP (mmHg) VO2max (ml/kg/min)
HIT 68.3 + 7.5* 118.3 +£9.9* 72.9 +6.8* 36.8 £ 4.3*
Control 76.2+7.8 126.7 +11.9 80.1+8.1 31.1+38

*p < 0.05 compared to pre-training values in the HIIT group.

Table 3: Comparison of Changes in Cardiovascular Function Between the HIIT and Control Groups

Outcome Measure Group  Pre-training Values Post-training Values Change from Baseline
RHR (bpm) HIT 75.2+8.3 68.3 + 7.5* -6.9 £ 2.2*
Control 76.8+7.1 76.2+7.8 -0.6+1.6
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Outcome Measure Group  Pre-training Values Post-training Values Change from Baseline
Systolic BP (mmHg) HIT 1247+ 115 118.3 £ 9.9* -6.4+21*
Control 1265+ 12.2 126.7+11.9 02+23
Diastolic BP (mmHg) HIT 78.6£8.5 72.9+6.8* -57+18*
Control 80.2+7.9 80.1+8.1 -0.1+17
VO2max (ml/kg/min) HIT 31641 36.8 £4.3* 52+1.3*
Control  30.9+3.9 31.1+38 02+x11

*p < 0.05 compared to the control group.
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