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Abstract

Aim:  Resistance training with innovative training methods elicits various cardiac and vascular
responses. Therefore, the main objective of this research was to investigate the rate pressure
product, blood pressure response, and Cardiac Autonomic Function to resistance activity with a
training mask and blood flow restriction in young male athletes. Methods: Eleven trained me
(average age 29.2 + 5.7 years and body mass index 25.3 + 2.7 kg/m?) with a history of resist
training in the past year participated in a three-week randomized, crossover study using
different methods: traditional (control) resistance training (1RM 75%-80%), resistance trai
with blood flow restriction, and hypoxic masks (1RM 20%-50%). The resistanceatrai
consisted of one set of 20 repetitions and three sets of 15 repetitions of leg extensig
Cardiovascular responses were recorded before, immediately after, and every 3
minutes. The repeated measures analysis of variance method using SPSS so
was applied to examine the significance level of p<0.05. Results: Based
each of the three training methods can lead to a significant increase i
including heart rate variability and blood pressure, except for diastolj . . .
the activity. This increase was observed immediately after the €xe i 1. PhD student in exercise physiology,
difference was observed between the groups. (p< 0.05). Cong : i Department of Exercise Physiology,
indicate that a single bout of resistance exercise, with or University of Guilan, Rasht, Iran ]

hypoxia mask, does not result in distinct cardiovascula 2. Associate prof, Department of Exercise
study also significantly confirms the effectiveness of § ing that low-  Physiology, University of Guilan, P.O.

intensity exercises with restrictions can achieve goéls € -intensity exercises. BOX 1438, Guilan Province, Rasht, Iran
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Extended abstract
Background

Blood flow restriction during activity leads to a decrease in muscle blood flow through a tool like a blood pressure cuff,
which can be a beneficial method in the sports and clinical fields. Conversely, systemic hypoxia enables muscles or large
muscle groups to be impacted () (. Furthermore, heart rate is a suitable and readily available indicator for determining
the intensity of physical activity. On the other hand, another non-invasive and practical indicator used to estimate the
amount of oxygen consumed by the heart is the rate pressure product (RPP) (2) . Furthermore, research results indicate
that even a brief bout of intense activity can temporarily reduce resting blood pressure in the minutes and hours following
the activity. This temporary reduction in blood pressure is referred to as post-exercise hypotension (PEH) )(¥). Heart rate
variability has been used as a non-invasive method to assess heart rate modulation by the parasympathetic and sympathetic
branches of the autonomic nervous system (¥)). Therefore, this research was conducted to inv; stlgate the impact of acute
resistance exercise with a training mask and blood flow restriction on cardiovascular resp athletes.

Methodology

In this study, 11 athletes (with a mean age of 29.18 + 5.70 years and a body m of 25.27 + 3.80'kg/m?) engaged
in resistance exercise with and without a training mask, as well as blood flo i secutive weeks.
Blood flow restriction was achieved using a thlgh pressure cuff and a tr hypoxia. Additionally,
60-minute session. The

data were analyzed using SPSS version 23 software The Shaplro— LW the normality of the data
distribution. To compare the means of the research variables, mixed=d ted measures ANOVA, and
Bonferroni post-hoc analysis were utilized. All hypothesis tes |gn|f|cance level of p<0.05.
Results:

The results of this section of the study indicated t a rdial oxygen cost, systolic blood pressure, diastolic

blood pressure, and mean arterial blood pressure ce exercise in all three training methods. This
increase showed no significant difference be intra-group differences, particularly in diastolic
blood pressure. Additionally, there were no ¢ i es in heart rate, myocardial oxygen cost, systolic blood
pressure, diastolic blood pressure, and mean arterialiBleod pressgire before, immediately after, and at 5-60 minute intervals
after resistance exercise with and without blood flo gh and hypoxic masks. However, there were no differences
in diastolic blood pressure and m er exercise compared to before exercise in all three training

: e moderate intensity of the exercise. In the current
study, an increask i , and rate-pressure product (RPP) was observed at all
stages of ex , Wi gption of diastolic blood pressure (DBP) and mean arterial
pressure (MA earing a training mask can significantly increase oxygen consumption,
heart rate, minute ion, i ve volume, maximum heart rate, maximum oxygen consumption, and blood
lactate compared to urthermore, research has shown that hypoxia can increase the high-frequency
power of heart rate vari d decrease the low-frequency power of HRV (6).

Conclusion:

Performing resistance exercises with blood flow restriction and training masks enhances hemodynamic responses.
Additionally, in most studies, the effects of blood flow restriction exercises have been reported to be greater than
respiratory restriction methods such as training masks. However, very few studies have been conducted on cardiovascular
responses related to different resistance training methods and the use of related training equipment. Therefore, coaches
may consider low-intensity resistance training under blood flow restriction and hypoxic conditions as a potential training
method for athletes who need to maintain physical fitness, cardiovascular health, muscle mass, and strength over a long
season. Paying attention to this matter can be considered as a targeted and practical strategy in the field of exercise science.
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Article message:

In most studies, the effects of blood flow restriction exercises have been reported to be greater than respiratory restriction
methods such as training masks. However, it cannot be definitively stated which of these exercise methods can be more
effective in achieving athletic and cardiovascular health goals. Therefore, it is recommended that future studies compare
resistance, speed, and endurance exercises with and without blood flow restriction, training masks, and various types of
cuffs and training masks, and examine their cardiovascular, vascular, and hormonal responses.
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1 . Blood flow restriction

2. Post exercise hypotention
3 .Wong

4. Sympathovagal

5. Picon
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7. Systolic blood pressure

8 . Diastolic blood pressure
9 . Mean blood pressure

10 . Heart Rate Variability
11 . Rate pressure product
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