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ABSTRACT

Introduction: Overweight in young adult women is a global health concern, including in Indonesia, as it increases the risk of cardiovascular disease. 
Heart Rate Recovery (HRR) is a key indicator of autonomic function and cardiovascular fitness, while blood pressure regulation plays a crucial role in 
preventing complications. Aerobic Interval Training (AIT) has the potential to improve HRR and stabilize blood pressure; however, its effectiveness in 
overweight individuals remains insufficiently studied. 

Objective: To evaluate the effectiveness of AIT in improving HRR and stabilizing blood pressure in overweight young adult women. 
Methods: A Randomized Controlled Trial (RCT) was conducted with 30 women, randomly assigned to either an intervention group (AIT for six 

weeks) or a control group (education program only). HRR was assessed using a pulse oximeter, while blood pressure was measured using a sphygmo-
manometer. 

Results: The intervention group showed significant improvements in HRR1 and HRR2 (p&lt;0.001), indicating enhanced autonomic nervous sys-
tem function. Additionally, a significant reduction in systolic (p&lt;0.001) and diastolic blood pressure (p = 0.012) was observed, whereas no significant 
changes occurred in the control group. These findings confirm that AIT promotes cardiovascular adaptation and improves blood pressure regulation. 

Conclusion: AIT is an effective, non-pharmacological approach to improving HRR and stabilizing blood pressure in overweight young adult wom-
en. This intervention can be integrated into public health programs to prevent cardiovascular diseases and improve overall population health.
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Влияние аэробных интервальных тренировок на восстановление 
частоты сердечных сокращений (ЧСС) и артериальное давление 
у молодых людей с избыточным весом

Адженг Адела Селандани, Фарид Рахман*

Университет Мухаммадия Суракарта, Суракарта, Индонезия

АННОТАЦИЯ

Введение: Избыточный вес у  молодых женщин является глобальной проблемой здравоохранения, включая Индонезию, поскольку 
он увеличивает риск сердечно-сосудистых заболеваний. Восстановление частоты сердечных сокращений (ЧСС) является ключевым пока-
зателем автономной функции и сердечно-сосудистой подготовки, в то время как регуляция артериального давления важна для предотвра-
щения осложнений. Аэробные интервальные тренировки (АИТ) могут улучшить ЧСС и стабилизировать артериальное давление, однако их 
эффективность у людей с избыточным весом остается недостаточно изученной.

Цель: оценить эффективность АИТ для улучшения ЧСС и стабилизации артериального давления у молодых женщин с избыточным весом.
Методы: Проведено рандомизированное контролируемое исследование (РКИ) с участием 30 женщин, случайным образом разделенных 

на группу вмешательства (АИТ в течение шести недель) и контрольную группу (только образовательная программа). ЧСС оценивали с по-
мощью пульсового оксиметра, а артериальное давление измеряли сфигмоманометром.

Результаты: В группе вмешательства наблюдались значительные улучшения ЧСС1 и ЧСС2 (p&lt;0,001), что указывает на усиление функ-
ции автономной нервной системы. Кроме того, наблюдалось значительное снижение систолического (p&lt;0,001) и диастолического давления 
(p = 0,012), тогда как в контрольной группе изменений не было. Это подтверждает, что АИТ способствует адаптации сердечно-сосудистой 
системы и улучшает регуляцию артериального давления.

Заключение: АИТ является эффективным, нефармакологическим подходом к улучшению ЧСС и стабилизации артериального давления 
у молодых женщин с избыточным весом. Этот метод можно интегрировать в программы общественного здравоохранения для профилакти-
ки сердечно-сосудистых заболеваний и улучшения здоровья населения.

Ключевые слова: аэробные тренировки, частота сердечных сокращений, артериальное давление, избыточный вес, молодой взрослый
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1. Introduction
In 2022, an estimated 880 million adults and 159 mil-

lion children worldwide will be overweight, doubling since 
1990. If this trend continues, the prevalence of overweight 
is expected to reach 18 % in men and more than 21 % in 
women by 2025. In Indonesia, the prevalence of overweight 
increased by 5 % and obesity by 11.3 % in the last ten years, 
with women having a higher prevalence than men in both 
categories. The main contributing factors to being overweight 
are unhealthy lifestyles, including consumption of foods high 
in carbohydrates and fat and lack of physical activity [1]. The 
WHO reported in 2016 that 26.5 % of the world’s population 
was physically inactive, with higher rates in Southeast Asia 
(30.5 %) and Indonesia (22.6 %) [2].

Exercise, especially aerobic exercise, is essential for pre-
venting overweight. The American Heart Association rec-
ommends 150 minutes of aerobics per week (30 minutes 
per day for five days) for overweight adults. Aerobic Interval 
Training (AIT) effectively improves aerobic capacity, car-
diac function, psychosocial, and heart rate recovery after 
exercise [3, 4]. Aerobic Interval Training has various types 

of exercises based on their intensity. Some types of exercise 
are low intensity (low impact aerobic exercise), moderate 
intensity (Moderate Intensity Training (MIT), Moderate 
Intensity Continuous Training (MICT), and Moderate to 
Vigorous Continuous Training (MVCT), and high intensity 
(High Interval Intensity Training (HIIT) and High Interval 
Training (HIT), and High Impact Aerobic (HIA). The most 
commonly used AIT is the high-intensity interval training 
method and followed by the moderate-intensity continu-
ous training method. In HIIT, the training intensity varies 
in each literature, but the average training intensity is 80–90 
% VO2 max. While MICT, the training intensity varies from 
55–59 % HRR, 65 % Maximum Adaptive Volume (MAV), 
and 65 % and 70 % VO2 peak. Exercise time also varies from 
20–32 minutes [5].

Heart rate recovery is an essential indicator for assessing 
the effectiveness of exercise, showing how quickly the heart 
rate returns to normal after exercise. A slower HRR in over-
weight individuals may signal a higher risk of heart disease 
[6]. Several studies support the effectiveness of aerobic exer-
cise in reducing body fat percentage and body weight [7, 8]. 
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Some studies have shown significant improvements in HRR 
after vigorous-intensity aerobic exercise, but others have 
shown improvements after moderate-intensity exercise. 

Being overweight is also associated with increased sym-
pathetic nervous system (SNS) activity, which increases 
blood pressure. Excessive SNS activation increases heart rate, 
cardiac output, and sodium reabsorption in the kidneys, 
increasing intravascular volume and blood pressure. In ad-
dition, activation of the renin-angiotensin-aldosterone sys-
tem (RAAS) produces angiotensin II and aldosterone, which 
cause vasoconstriction and water retention, triggering a rise 
in blood pressure [9].

HIIT training for 8 weeks can reduce Low Density 
Lipoprotein (LDL) cholesterol, although High Density 
Lipoprotein (HDL) cholesterol did not change significantly. 
MICT training improved aerobic fitness and decreased body 
fat percentage [10,11]. Nonetheless, the most effective inten-
sity dose of AIT to improve HRR in overweight individuals 
remains unclear, and further research is needed to explore 
the effects of aerobic exercise on HRR and blood pressure, 
particularly in overweight populations.

2. Methods
2.1 Research design
The Strengthening conducted this research, using the 

Reporting of CONSORT 2010 checklist of information to in-
clude. This type of research includes quantitative research that 
uses a Randomized Clinical Trials (RCT) method to compare 
the treatment between the intervention and control groups. 
Participants in the intervention (A) group received Aerobic 
Interval Training treatment in the form of Aerobic Gymnastics, 
while the control (B) group received education only. 

In Group B, an educational program was delivered using 
PowerPoint presentations and exercise videos on weight loss 
and fitness for overweight individuals. This program aimed 
to enhance understanding and engagement through visual 
and interactive methods. Both groups underwent the same 
exercise stimulation, and variables were measured at three 
time points: pretest, mid-test, and post-test, assessing chang-
es from the beginning, middle, and end of the intervention. 

2.2 Research variables
This study describes one independent variable, aerobic 

interval training, and two dependent variables: Heart Rate 
Recovery and Blood Pressure.

2.3 Sampling
The study population consisted of 42 overweight female 

students from the Faculty of Health Sciences, Muhammadiyah 
University of Surakarta. Participants were selected using 
non-probability quota sampling, and after screening, 30 met 
the eligibility criteria. They were then randomly assigned into 
two groups using a simple random sampling lottery system, 
where participants drawing numbers 1–15 were placed in the 
intervention group, and those drawing numbers 16–30 were 
assigned to the control group. This randomization process 

was facilitated by research assistants. The study was con-
ducted at Muhammadiyah University of Surakarta (UMS), 
Sukoharjo, Central Java, Indonesia, with the intervention 
carried out three times per week for six weeks from October 
to December 2024.

2.4 Sample criteria
The participants of this study were students of the Faculty 

of Health Sciences at Universitas Muhammadiyah Surakarta 
who were overweight in the young adult age category. The 
inclusion criteria in this study are female gender, 18–25 
years old, overweight or more with Asian BMI classifica-
tion (> 23 kg/m2). According to WHO, weight gain leads to 
an increase in Body Mass Index (BMI) which is calculated 
by body weight in kg divided by height squared in meters. 
BMI classification between 23 to 24.9 kg/m2 is classified as 
overweight, BMI between 25 to 29.9 kg/m2 is classified as 
obesity I, BMI above 30 is classified as obesity II [2]. Special 
requirements for the intervention group were no caffeine 
consumption up to 2 hours before the intervention, no respi-
ratory problems, no history of injury to the upper and lower 
extremities that made it difficult to move, and commitment 
to the end of the intervention. The exclusion criteria for this 
study were cognitive impairment, pregnancy, physical stress, 
and fatigue. In addition, the dropout criteria were that during 
the training process, the respondents did not participate in 
the training twice in a row according to the set schedule and 
that the sample was suddenly sick.

2.5 Operational definition
AIT is an aerobic exercise method with low-to-high in-

tensity that aims to improve Heart Rate Recovery and con-
trol blood pressure [3]. HRR measures the heart’s ability to 
return to a regular resting rate after completion of exercise 
[12]. HRR was measured after the intervention in the first, 
second, and third minutes by a fingertip pulse oximeter in 
beat per minute (bpm). The instrument has the following 
interpretation: Normal: > 12 bpm; Abnormal: < 12 bpm [6, 
13]. Blood pressure is the force exerted on artery walls during 
heartbeats, measured in mmHg using a sphygmomanometer 
before and after the intervention [14]. Normal blood pres-
sure is when the systolic reading is < 120 and the diastolic 
reading is < 80. Pre-hypertension is defined as a systolic read-
ing between 120–139 or a diastolic reading between 80–89. 
Grade 1 hypertension occurs when the systolic reading is 
between 140–159, or the diastolic reading is between 90–99. 
And then, Grade 2 hypertension is diagnosed when the sys-
tolic reading is > 160 or the diastolic reading is > 100 [15].

Table 1 indicates that the intervention group was given 
aerobic exercise for 6 weeks with a frequency of 3 times a 
week. The intensity increased every 2 weeks with a 5 % in-
crease. Each movement has an interval to the next movement 
repeatedly. In weeks 1 and 2, the exercise intensity was 70 % 
Hrmax, interval 65 % HRReserve, and time 30 minutes (30’ 
warm up, 45’ movement, 15’ interval, 30’ cooling down). In 
weeks 3 and 4, exercise intensity is 75 % Hrmax, interval 
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70 % HRReserve time 35 minutes. In weeks 5 and 6, exercise 
intensity is 80 % Hrmax, interval 75 % HRReserve time 40 
minutes.

2.6 Analysis data
Data analysis was processed using the IBM SPSS Statistic 

version 30 application. The respondent data distribution was 
homogeneous across groups. Mean differences were analyzed 
using the Independent T-test, while intervention effects were 
assessed using the Repeated Measures Test for normally dis-
tributed data and the Friedman test for non-normal data.

The sample size was calculated using G*Power 3.1.9.4 with 
an effect size of 1.6, α ≤ 0.05, 95 % power, and two-tailed anal-
ysis, resulting in 30 participants (15 per group) after account-
ing for a 20 % attrition rate. Eligible participants who con-
sented were randomly assigned to Group A (AIT, n = 15) or 
Group B (education, n = 15) using a computer-generated ran-
dom allocation method. The allocation sequence, concealed 
from participants and data analysts, was set before baseline 
assessment. Demographic data are presented in Table 2.

2.7 Ethical clearance
This research has been approved by the Health Research 

Ethics Committee of the Faculty of Health Sciences, 
Muhammadiyah University of Surakarta, with No.626/
KEPK-FIK/XI/2024.

3. Results
Table 2 indicates that the mean age of respondents in the 

intervention group (Group A) was 19.33 ± 0.976 years with a 

range of 18 to 21 years, while in the control group (Group B), 
the mean age reached 19.93 ± 0.704 years within the same 
age range. 

Body Mass Index (BMI) parameters showed that the 
mean BMI in Group A was 28.587 ± 2.1742 kg/m², with a 
minimum value of 24.7 kg/m² and a maximum of 32.3 kg/m². 
Meanwhile, in Group B, the mean BMI value was 27.933 ± 
2.7515 kg/m² with a range from 24.4 to 32.5 kg/m². 

Based on the analysis of the two demographic variables, 
there were no notable differences between the two groups, 
indicating homogeneity of the respondents’ basic character-
istics. This homogeneity is essential in ensuring the internal 
validity of the study, so that the effects of Aerobic Interval 
Training intervention on cardiovascular variables can be 
evaluated more objectively without being influenced by de-
mographic factors.

Table 3 indicates that there were significant differences 
in Heart Rate Recovery (HRR) and blood pressure between 
the intervention group (A) and control group (B). In HRR1, 
the intervention group increased from 6.53 ± 3.44 bpm to 
18.33 ± 6.03 bpm (p < 0.001), while the control group in-
creased from 6.07 ± 1.94 bpm to 9.13 ± 5.37 bpm (p = 0.001). 
Similar results were seen in HRR2, where the intervention 
group experienced a significant increase (p < 0.001), while 
the control group showed no significant change (p = 0.093).

On blood pressure variables, the intervention group ex-
perienced a decrease in systolic pressure from 125.80 ± 14.31 
mmHg to 117.80 ± 8.91 mmHg (p < 0.001), while the con-
trol group did not experience significant changes (p = 0.291). 
Similarly, diastolic pressure decreased significantly in the 

Table 1 

Protocol of the AIT Program 

Таблица 1 

Протокол программы АИТ

Week Frequency
Intensity

Time Type
Exercise Interval

1st 3 times
70 % HRmax or talk test* 60 % HR Reserve

30 minutes Aerobic Interval 
Training (AIT) HIIT Aerobics

Warm Up 30' 0'

2nd 3 times
45' Practice 15'

Cooling Down 30' 0'

3rd 3 times
75 % HRmax or talk test* 70 % HR Reserve

35 minutes Aerobic Interval 
Training (AIT) HIIT Aerobics

Warm Up 30' 0'

4th 3 times
45' Practice 15'

Cooling Down 30' 0'

5th 3 times
80 % HRmax or talk test* 75 % HR Reserve

40 minutes Aerobic Interval 
Training (AIT) HIIT Aerobics

Warm Up 30' 0'

6th 3 times
45' Practice 15'

Cooling Down 30' 0'
*Talk Test level vigorous/severe: When doing activities with heavy intensity, the respondent will not be able to say more than a few words with-
out pausing to take a breath. Note: The sign (') indicates seconds.
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intervention group (p = 0.012), but not significantly in the 
control group (p = 0.648).

These results indicates that intervention with Aerobic 
Interval Training has a more significant effect on heart rate 
recovery and blood pressure reduction compared to educa-
tion only.

4. Discussion
This study concerns the effectiveness of Aerobic Interval 

Training in increasing Heart Rate Recovery and lowering 
blood pressure in overweight young women. These findings 

are consistent with previous studies showing that HIIT can 
improve cardiorespiratory capacity and cardiac recovery ef-
ficiency.

Being overweight raises blood pressure through insulin 
resistance and hormone-induced sodium retention. Losing 
5–10 % of body weight can significantly lower blood pres-
sure. Overweight individuals often have slower Heart Rate 
Recovery, indicating lower cardiovascular fitness. Obesity 
affects heart rate response after exercise, and an HRR drop 
of less than 12 bpm within one-minute signals higher health 
risks [16]. Overweight individuals need reduced hunger 

 
 
 
  

 
 

 

ENROLLMENT Assessed for eligibility (n = 42) 

Excluded (n = 12) 

Aerobic Interval Training 
program group (n = 15) 
-Intervention completed (n = 15)  
-Withdrawal (n = 0)

Control group with education 
program (n = 15) 

Allocation 

Lost to follow-up (n = 0) 

Analyzed (n = 15) 

Lost to follow-up (n = 0) 

Analyzed (n = 15) 

Follow-up 

Analysis 

Fig. 1. Flow Chart Diagram for research sampling
Рис. 1. Блок-схема выборки для исследования

Table 2 

Baseline Characteristics of Respondents in the Intervention and Control Groups 

Таблица 2

Исходные характеристики респондентов в группах вмешательства и контроля

VARIABLES
Group A Group B
(n = 15) (n = 15)

Mean ± SD Min Max Sig* Mean ± SD Min Max Sig*
DEMOGRAPHICS                
Age (years) 19.33 ± 0.976 18 21 – 19.93 ± 0.704 19 21 –
BMI (kg/m2) 28.587 ± 2.1742 24.7 32.3 – 27.933 ± 2.7515 24.4 32.5 –
Heart Rate Recovery (HRR)
Heart Rate Recovery 1 minutes 
to 2 minutes** 6.53 ± 3.441 3 15 0.025 6.07 ± 1.944 3 9 <0.001

Heart Rate Recovery 2 minutes 
to 3 minutes*** 5.67 ± 2.795 2 12 0.897 5.73 ± 2.187 2 9 0.019

Blood Pressure
Systolic Blood Pressure 125.80 ± 14.309 105 153 0.077 123.53 ± 12.100 107 149 0.012
Diastolic blood Pressure 83.07 ± 10.096 72 106 0.681 82.33 ± 8.499 69 100 0.987

*Significancy Homogeneity > 0.05.
Note: Group A (Intervention with Aerobic Interval Training), Group B (Control with Education), **Difference between HRR of the first minute 
and the second minute after the exercise, ***Difference between HRR of the second minute and the third minute after the exercise, HRR (unit: 
bpm/beat per minute), Blood Pressure (unit: mmHg).
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Table 3 

Analaysis of Effect and Mean Difference Between Intervention Group and Control Group 

Таблица 3 

Анализ эффекта и средней разницы между группой вмешательства и контрольной группой

  Effect Mean Difference
GROUP A B A B

Sig*
N 15 15 15 15

Mean ± SD Sig* Mean ± SD Sig*
Mean ± SD IT

TestPRE POST RM Test F Test PRE POST RM Test F Test
Heart Rate Recovery (HRR)    

HRR1 6.53 ± 
3.441

18.33  ± 
6.032 – <0.001 6.07 ± 

1.944 9.13 ± 5.370 0.001 – 11.80 ± 
7.073

3.07 ± 
5.161 <0.001

HRR2 5.67 
± 2.795

13.67 ± 
3.177 <0.001 – 5.73 ± 

2.187 7.20 ± 3.764 – 0.093 8.00 ± 3.723 1.47 ± 
3.701 <0.001

Blood Pressure

SBP 125.80 ± 
14.309

117.80 ± 
8.914 <0.001 – 123.53 ± 

12.100
122.93 ± 

5.885 0.291 – 8.00 ± 9.688 0.60 ± 
10.098 0.050

DBP 83.07 ± 
10.096

77.60 ± 
8.201 – 0.012 82.33 ± 

8.499 82.07 ± 9.184 0.648 – 5.47 ± 9.448 0.27 ± 
6.239 0.086

*Significancy <0.05.
Note: Group A (Intervention with Aerobic Interval Training), Group B (Control with Education), HRR1 (Difference between HRR of the first 
minute and the second minute after the exercise), HRR2 (difference between HRR of the second minute and the third minute after the exercise), 
SBP (Systolic Blood Pressure), DBP (Diastolic Blood Pressure), RM Test (Repeated Measure Test), F Test (Friedman Test), IT Test (Independent 
T-Test), HRR (unit: bpm/beat per minute), Blood Pressure (unit: mmHg).

behaviour, aided by better insulin performance. This requires 
dietary changes and exercise, as both improve insulin func-
tion [17]. 

In terms of physiological mechanisms, modulation of the 
autonomic nervous system plays an important role in the 
observed increase in HRR. HIIT is known to reduce sym-
pathetic nerve activity and increase parasympathetic tone, 
which contributes to faster heart rate recovery post-exercise. 
Decreased sympathetic nerve activity during HIIT decreases 
norepinephrine production, increases blood vessel dilata-
tion, and reduces vascular resistance [18]. 

Research shows that HIIT can improve HRR, reduce 
peripheral resistance, increase the heart’s capacity to pump 
blood efficiently, and decrease heart rate per minute [19]. 
Parasympathetic activation and sympathetic deactivation 
enhance Heart Rate Recovery. During exercise, heart rate 
rises due to sympathetic activation and falls during recov-
ery via parasympathetic activation, independent of age or 
intensity. Normal HRR drops below 120 bpm within 2–5 
minutes, varying by fitness. Slow HRR may result from poor 
cooling, low fitness, illness, or overtraining. An abnormal 
HRR, defined as a decrease of ≤ 12 bpm, indicates impaired 
recovery and predicts cardiovascular disease risk. Heart rate 
recovery improves through parasympathetic activation and 
sympathetic deactivation, facilitating post-exercise heart rate 
reduction. A slow recovery may indicate cardiovascular dys-
function and increased heart disease risk.

In addition, the vascular adaptations resulting from 
HIIT contribute to the reduction in blood pressure after the 

intervention. Improved endothelial function and insulin sen-
sitivity in response to exercise play a major role in lowering 
blood pressure, especially in individuals with hypertension 
or other cardiovascular risk factors [18, 20]. Something simi-
lar was found in the study of Delgado-Floody et al. (2020), 
which also showed the effectiveness of HIIT in lowering 
blood pressure [21] HIIT enhances stroke volume and car-
diac contraction through adaptive increases in contraction 
force and cardiac output. It also stimulates mitochondrial 
biogenesis via PGC-1α activation, boosting mitochondrial 
protein production and oxygen metabolism, leading to high-
er maximal oxygen uptake [22]. Additionally, increased para-
sympathetic activity improves vascular elasticity through en-
dothelial adaptations [22, 23]. 

Aerobic interval training improves heart rate recovery 
and blood pressure by modulating vasoactive substances. 
Increased blood flow during exercise enhances nitric oxide 
and prostacyclin release, promoting vasodilation and vas-
cular function. High-intensity interval training also benefits 
blood pressure and resting heart rate in individuals with car-
diovascular risks. These findings highlight AIT’s role in car-
diovascular health through vasoactive and autonomic regu-
lation [24, 25].

Aerobic interval training enhances carbohydrate and gly-
cogen regulation, lactic acid tolerance, and ammonia clear-
ance via reactive oxygen species. It also boosts mitochondrial 
biogenesis, improving aerobic metabolism, oxygen efficiency, 
and maximal oxygen uptake [22]. Improved energy metabo-
lism and mitochondrial function in skeletal muscle enhance 
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heart rate recovery and blood pressure regulation. High-
intensity interval training increases oxygen uptake and hae-
moglobin-rich blood flow, boosting cardiorespiratory fitness 
[26]. 

In addition, HIIT has anti-inflammatory effects, which 
may help reduce levels of inflammatory markers and, ul-
timately, lower the risk of cardiovascular disease [18]. 
Decreased TNF-α levels after exercise may help reduce the 
risk of cardiovascular disease in overweight individuals [27]. 
Moreover, aerobic exercise can improve total antioxidant 
status without significant changes in body composition, sug-
gesting that the benefits of exercise may occur regardless of 
weight loss [28].

These findings strengthen the understanding of the effec-
tiveness of AIT in increasing HRR and lowering blood pres-
sure in overweight individuals. HIIT has been shown to ef-
fectively improve cardiorespiratory and metabolic functions 

[29]. During exercise, the body experiences increased physi-
cal activity, increasing blood glucose consumption and mak-
ing the heart work harder, ultimately increasing the heart’s 
efficiency in pumping blood [30]. This suggests that HIIT 
can promote cardiovascular health and significantly improve 
cardiovascular performance. Tamayo Acosta et al. (2022) 
found that aerobic interval training reduces blood pressure 
and cardiovascular risk in obese adults. High-intensity inter-
val training also lowers systolic and diastolic pressure, pro-
moting long-term stability [31]. While other study reported 
a three-week program effectively reduced fat mass in obese 
women [16, 21].

In HIIT training, the aerobic and anaerobic energy sys-
tems work simultaneously, which increases the body’s ef-
ficiency in processing oxygen and calories. The anaerobic 
system generates an oxygen debt repaid through the Excess 
Post-Exercise Oxygen Consumption (EPOC) process, ac-
celerating HRR recovery. EPOC allows the body to continue 
burning calories and improves cardiovascular and central 
nervous system adaptations [11].

This study aligns with previous research demonstrating 
that aerobic interval training effectively reduces blood pres-
sure in obese individuals. A review of 13 studies on high-
intensity interval training showed a mean systolic pressure 

reduction of 5.85 mmHg (1–10 sessions), 6.84 mmHg (11–36 
sessions), and 5.33 mmHg (37+ sessions). Diastolic pressure 
decreased by 3.30 mmHg, 3.56 mmHg, and 4.82 mmHg, re-
spectively [31].

In overweight individuals, a reduction in hunger behav-
iour is required which can be addressed by improved insulin 
performance. This behaviour is related to dietary changes 
that affect the intake received by overweight individuals. In 
addition to dietary adjustments, overweight individuals must 
also compensate with exercise. Because exercise can improve 
insulin performance [17]. 

In addition to exercise factors, family history and physi-
cal fitness also influence HRR. Genetic factors can contribute 
to hypertensive conditions associated with increased blood 
pressure [32]. The better the level of physical fitness, the fast-
er the recovery of HRR after exercise [33–35].

In terms of safety, the study also showed that the HIIT in-
tervention could be safely performed by participants. During 
the intervention period, no participants reported any adverse 
events, emergencies or other health incidents. This suggests 
that HIIT conducted with supervision and in accordance 
with the developed Standard Operating Procedures (SOPs) 
can be implemented without significant risk to participants’ 
safety or well-being. 

HIIT is an effective non-pharmacologic approach to im-
proving cardiovascular health in young overweight women 
and may help reduce cardiovascular risk factors. However, 
the small sample size, lack of diversity, and short interven-
tion duration limit the study’s generalizability and long-term 
evaluation. Future research should use a larger, more diverse 
sample, extend the intervention beyond six weeks, and in-
clude long-term follow-up.

5. Conclusions
This study shows that Aerobic Interval Training inter-

vention positively affects Heart Rate Recovery and blood 
pressure variables. Based on existing scientific evidence, this 
study’s results can be practically applied in health programs 
such as diet communities or fitness centers by integrating 
structured AIT to improve HRR and control blood pressure.
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