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Abstract

Background. The rise in cardiovascular diseases has necessitated implementing effective interventions to improve

cardiorespiratory endurance.

Objectives. This systematic review aimed to evaluate the effectiveness of interval training (IT), particulary
high-intensity interval training (HIIT), in enhancing cardiorespiratory endurance across various demographics.

IT, characterized by high-intensity exercise followed by recovery periods, has gained attention for its potential

to improve key cardiovascular markers such as VO,max and cardiovascular efficiency.

Materials and methods. A comprehensive literature search was conducted using multiple databases, adhering

to the PRISMA guidelines. From 893 initially screened articles, eight studies met the inclusion criteria. These studies
examined the effects of IT, especially HIIT, on cardiorespiratory endurance across various population groups,
including sedentary individuals, athletes, and older adults. Metrics such as VO,max and cardiovascular efficiency

were the primary outcomes measured.

Results. The findings indicate that IT, especially HIIT, consistently improves VO,max and overall cardiovascular
fitness in diverse populations. HIIT has been observed to outperform moderate-intensity continuous training
(MICT) in generating faster cardiovascular adaptations. Despite its benefits, the high intensity of I'T requires careful
individualization to mitigate the risk of injury, particularly in populations with lower baseline fitness levels.
Conclusions. This review concludes that IT is an effective and time-efficient method for improving cardiorespiratory
endurance. It should be considered a viable option in both clinical and athletic populations. However, further
research is recommended to investigate the long-term safety of HIIT in high-risk populations and to enhance

adherence to these exercise protocols.

Keywords: interval training, cardiorespiratory endurance, high-intensity interval training, systematic review,

VO,max, cardiovascular health.

Introduction

The rise in the prevalence of cardiovascular disease
has become a significant global concern in the modern era,
affecting millions of individuals and placing a considerable
burden on health systems (Manne-Goehler et al., 2022; Sun
et al., 2023; Zhang et al., 2023). Cardiorespiratory health
has become a significant focus on preventing and managing
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chronic diseases (Temporelli, 2018). One effective way to
overcome this problem is by increasing cardiorespiratory
endurance, a key indicator of heart and lung health (Benck
etal., 2017; Tesema et al., 2019).

Interval training, an exercise where high-intensity
intervals are interspersed with recuperation times, has
emerged as an effective and efficient method for increasing
cardiorespiratory capacity (Heber etal., 2023; Ma et al., 2023;
Wang & Zhao, 2023). Although various studies have explored
the benefits of interval training, the results often need to be
more consistent (Marillier et al., 2022; Tamayo Acosta et al.,
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2022). As a result, a systematic review is required to compile
the available data and present a thorough picture of how
well interval training works to increase cardiorespiratory
endurance (Men et al., 2023; Yue et al., 2022). This research
is crucial because, despite the abundance of empirical
evidence demonstrating the advantages of interval training
in enhancing physical fitness, there is still a requirement for a
more profound comprehension of the biological mechanisms
that underlie this procedure and how it can be customized to
suit various professional athlete populations. The objective is
to evaluate and synthesize the findings from existing studies
and identify the practical implications and potential benefits
of interval training in the context of cardiorespiratory
health (Wang & Zhao, 2023). Using a rigorous systematic
review methodology, we hope to significantly contribute
to the existing literature and assist healthcare practitioners
in designing exercise programs and offering more effective
prevention strategies against cardiovascular disease (da Silva
et al., 2022; Khalafi et al., 2023; Palozzi & Antonucci, 2022).

The state of the art in this research shows that most
previous research has focused on the general effects of
interval training on VO,max and physical performance.
However, this study offers a more holistic approach by
comprehensively exploring cardiovascular adaptations,
energy metabolism, and muscle recovery responses
(Sanchez-Otero et al., 2022). In addition, this study’s novelty
lies in using the latest monitoring technologies, such as real-
time respiratory gas analysis and high-variability heart rate
monitoring, to obtain more accurate and in-depth data.
This study differs from others in that it focuses on particular
adaptations in various demographic groupings. This study
looked at the general effects of interval training and how the
body’s response differs between healthy individuals, patients
with certain health conditions, and professional athletes.
Thus, this research provides more prosperous and practical
insight into how interval training can be optimized according
to individual needs (Metcalfe et al., 2020). This study’s
findings are intended to significantly advance fitness science
and practice and offer effective prevention strategies against
cardiovascular disease. The urgency of this problem cannot
be ignored, considering the high mortality and morbidity
rates caused by cardiovascular disease (Amini et al., 2021;
Temporelli, 2018). Increasing cardiorespiratory endurance
through efficient and measurable training methods such as
interval learning can be a much-needed solution to reduce
the burden of this disease in society (Blackwell et al., 2018;
Reuter et al., 2023).

This study was designed to comprehensively evaluate
the biological mechanisms that underlie the adaptation
of the cardiorespiratory system’s endurance in various
demographics through interval learning. If the anticipated
results are realized, this research may provide more effective
and safe guidance in designing exercise programs.

Materials and Methods

Study Design

This study conducted a thorough analysis using article
databases like Science Direct and PubMed.

Eligibility criteria. Articles describing interval learning
and cardiorespiratory conditions published during the last

five years met the inclusion criteria for this study. Articles
published in shady journals were excluded from our analysis.

Procedure. Article titles, abstracts, and complete
texts were vetted, validated, and entered into Mendeley
software. Eight hundred ninety-three publications from the
Science Direct and Pubmed databases were found in the
first phase. The suitability of the title and abstract was the
basis for screening 98 articles in the second round. Thirty-
four products were ordered for additional processing in
the third stage. At this point, we screen articles based on
their general suitability. Eight publications that satisfied the
inclusion criteria were then chosen for analysis in the final
step to support this systematic observation. Implementing
the Prefered Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) framework, this study assesses
traditional methods.

| Identification of studies via databases and registered |

Number of article
identified in databases
Pubmed (n=893)

Articles excluded based on
title/abstract (n=795)

Number of title/abstract
selected (n=98)

A

Articles excluded based on full
text reading (n=26)

Number of full articles
selected (n=34)

Finally number of full
articles selected (n=8)

| Included || Eligibility | | Screaning || Identification |

Fig. 1. PRISMA flowchart of the article selection process

Results

Based on the data from the eight tables above, each
has similarities and differences. The similarities lie in
the research design, where all studies presented used
experimental designs. This indicates that the study aimed
to determine how different interventions would affect the
intended results, cardiorespiratory fitness, or CRE. The eight
tables likewise center on interval training (HIT, HIIT, and
REHIT). All of the research investigates how various interval
training modalities, such as High-Intensity Interval Training
(HIT), Reduced-Exertion High-Intensity Interval Training
(REHIT), or other variations, affect the development of
cardiorespiratory fitness. All studies measured outcomes in
the form of improvements in cardiorespiratory fitness; each
study had a different duration of intervention, but all applied
interval training in several sessions or weeks to measure the
effects on cardiorespiratory fitness.

The differences lie in sample characteristics, interven-
tions, outcomes, and study populations. Some studies in-
volved physically inactive participants, while others involved
more active participants. Although all used a form of in-
terval training, there was variation in its implementation,
such as intensity, session duration, number of sessions, and
supervision of the exercise. There were also differences in
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Table 1. Result of a review of the effects of interval learning in increasing cardiorespiratory endurance

Author Sample Characteristics Study Design Intervention Result
Jung et al,, Eligible participants were Experimental Participants in both conditions The results of this research
2020 between the ages of 30 and 65, completed 10 exercise sessions over  show that these findings

Scoubeau et
al., 2023

Astorino et
al., 2020

Abouzeid et
al., 2023

were low-active (i.e., engaged

in 2 or fewer bouts of moderate
and/or vigorous aerobic exercise
per week in the previous six
months), had a body mass index
(B.M.1.) be-tween 25 and 40 kg/
m2, and were cleared to engage
in vigorous exercise using the
Physical Activity Readiness
Questionnaire-Plus (PAR-Q+).

To be included, subjects had
to be aged between 18 and

50 years, and to be below the
World Health Organization’s
recommendations regarding
physical activity participation.

Experimental

Eighty five healthy adults
participated in the present
study. They were free of lower
extremity injuries and had
not previously participated in
REHIT.

Experimental

Forty-four male athletes were

recruited voluntarily from the
King Faisal University campus
in Al-Ahsa, Saudi Arabia.

Experimental

a two week period, seven of which
were one on one supervised sessions
conducted in the laboratory (exercise
training plus counselling), while
three were conducted at home to
foster independence.

During the first session, participants
under-went body composition
assessment and a maximal
cardiopulmo nary exercise test to
assess cardiorespiratory fitness.
Neuromuscular assessment

was performed during two

separate sessions to avoid fatigue
accumulation. Firstly, knee extensors’
maximal isometric torque, voluntary
activation, and endurance time
during a submaximal isometric
contraction were assessed. Then,
during the last session, lower limb
dynamic strength was evaluated by
measuring the 3-repetition maximum
(3-RM) on a leg press.

Participants completed two visits

to the laboratory, which consisted

of incremental exercise to assess
VO,max, followed by completion of a
REHIT session at least 48 hours later.
Participants were instructed to eat a
small meal two h before each session
and be well-rested and hydrated.
They refrained from physical activity
for 36 hours before each session.

The experimental group was asked
to ride on the mechanically braked
cycle ergometers for 10 min at a
pace of their own choosing. In the
first practice session, the control
group was also asked to ride the
cycle ergometers for a 10 min period
at a pace of their own choosing.

In the second practice session, both
groups were asked to complete five
rounds of 30 s of cycling at peak PO,
interspaced by 90 s of active recovery
between intervals. ETMs were worn
by the experimental group in these
practice sessions, while the control
group did not wear ETMs.

suggest a brief behavior
change counseling
intervention, coupled
with either HIIT or MICT,
promotes improvements
in CRE, exercise, and
body composition over

12 months in free-living
conditions.

Changes in voluntary
activation and MVC torque
were correlated, suggesting
that strength improvement
after WB-HIIT was mainly
related to an increased
volitional drive.

The results of this

research show that despite
significant differences in
VO,max between groups,
there was no aggregate
difference in changes in
affective valence, RPE, and
enjoyment in response to a
session of REHIT, although
affective valence was
typically lower in persons
with below-average fitness.

There were significant
differences between the
pulmonary function,
hematological data,

and biomarkers of
cardiorespiratory fitness

of the experimental group
and the control group after
the 8-week cycle ergometer
HIIT program, in favor of
the experimental group.
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Table 1 (continued)

Author Sample Characteristics Study Design Intervention Result
Astorino et Three men and eleven women Experimental = Sessions were held three days/week The results of this research
al,, 2019 (age and VO,max = 27 + 8 years for three weeks and were performed  show that training HR
and 38 + 4 mL/kg/min, on the same cycle ergometer. Subjects was associated with the
respectively) who perform performed eight 1 min intervals on VO,max response to
>150 min/week of exercise in days 1-3 of training, nine on days HIIT, yet dietary intake,
the last 12 months, including 4-6, and ten on days 7-9. Sessions sleep duration, and BLa
resistance training, aerobic were preceded by a 5 min warm- accumulation were not
exercise, noncompetitive sport, up at 10% PPO, and intervals were predictive of this response.
and group exercise, participated separated by a 75 s active recovery at  Overall, these preliminary
in this study. 10% PPO. data suggest that the
absolute cardiovascular
strain may be a mediator
of the adaptive response to
interval training.
Cuddyetal, A cohort (n=32) of men Experimental Participants subsequently performed = The main finding of the
2019 (n =16) and women (n = 16) two REHIT testing sessions (i.e., present study is that 8 wks
were recruited from the faculty/ the intense ride) on separate days. of REHIT was safe and
employee population of a At the first testing session, after being  elicited more potent, time-
local university and hospital connected to the Oxycon Mobile efficient improvements in
via advertisement through system and Polar F1 heart rate CRF and cardiometabolic
the university website, local monitor, participants rested quietly health when compared to
community newspaper, and for 5 min in a seated position. The last traditional MICT.
through word-of-mouth. minute of breath-by-breath and heart
rate (HR) data were averaged and
considered to be the resting metabolic
rate (VO,) and resting HR
Hurst etal,,  Thirty-six adults (50-81 years; Experimental HIT intervention Participants This study reports
2019 21 male) were assigned via allocated to HIT completed two that demonstrated that
minimisation to either HIT instructor-led, combined upper- and  12-weeks of combined
(n = 18) or a no-exercise lower-body HIT sessions per week upper- and lower-body
control group (CON, n = 18) for 12-weeks (April-August 2016), HIT is an effective method
following baseline assessment performed in groups of two to five for inducing clinically
of leg extensor muscle participants with 72 h recovery meaningful improvements
power, handgrip strength, between sessions. in aspects of muscular and
cardiorespiratory fitness cardiorespiratory fitness in
(predicted VO,max) and health- adults aged over 50 years.
related quality of life (HRQoL).
Simonsson  Participants were recruited Experimental For each wave of participants, The present study shows
etal,,2023  through alocal newspaper the study procedure started with that supramaximal HIT

advertisement. Eligible
participants were nonexercising
adults aged 65 years or older
with the ability to undertake a
twice-weekly training program
for 3 months.

baseline assessments, followed by
randomization, a 3-month-long
exercise intervention (supramaximal
HIT or MIT), and subsequent follow-
up assessments (3-month follow-up).
Detailed

with controlled target
intensity is a viable
exercise program to
improve cardiorespiratory
fitness and cardiovascular
function to a similar extent
as MIT, in nonexercising
older adults.

the intervention’s delivery method, such as using a REHIT
or isometric cycle ergometer. Some studies showed signifi-
cant improvements in cardiorespiratory fitness, while others
found no improvement.

Each table study examined how interval training
affected cardiorespiratory fitness; however, differences were
observed in the sample characteristics, intervention design,
and assessed outcomes. Although they share similarities in
methodological approach and focus on cardiorespiratory
fitness, significant differences in study design and sample

populations reflect these studies’ diverse approaches and
outcomes.

Discussion

Interpretation of Results

The systematic review results indicate that interval
training (IT) consistently improves cardiorespiratory
endurance across various populations, including sedentary
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adults, athletes, and older adults. The research emphasizes
that when it comes to improving VO,max and other
cardiorespiratory markers, moderate-intensity continuous
training (MICT) is inferior to high-intensity interval
training (HIIT). Notably, IT was shown to be particularly
effective in populations with lower initial fitness levels, where
the magnitude of improvement was more pronounced.
A routine that consists of high-intensity exercise followed
by relaxation or less intense exercise, which can help the
cardiovascular system better use and transport oxygen, may
lead to this increase. These results support that interval
training can lead to greater physical adaptations than
continuous moderate-intensity training. This is part of the
practice theory. This finding is also supported by (Jatmiko et
al., 2024), who found that vigorous interval training (HIIT)
improved aerobic ability better than continuous moderate
exercise. However, studies such as (Soares et al., 2021) show
that high intensity can increase the risk of injury in people
not used to this type of exercise.

Impact on Theory and Practice

The findings of this study make essential contributions
to fitness theory and practice. These theoretical results
support the idea that HIIT can produce more incredible
cardiovascular changes. This is in line with research by Ma
et al. (2023), which found that interval training increased
VO,max better than moderate-intensity training. These
results imply that interval training is a quick and efficient way
to improve cardiovascular fitness. As suggested by (Baker et
al,, 2020) in the ACSM fitness guidelines, it is essential to
consider individual aspects, such as a person’s initial fitness
level and risk of injury, when implementing a HIIT program.

Social and Ethical Implications

The findings of this study make essential contributions
to fitness theory and practice. These theoretical results sup-
port the idea that HIIT can produce more incredible cardio-
vascular changes. This is in line with research by Ma et al.
(2023), which found that interval training increased VO,max
better than moderate-intensity training. These results imply
that interval training is a quick and efficient way to improve
cardiovascular fitness. As suggested by Baker et al. (2020) in
the ACSM fitness guidelines, it is essential to consider indi-
vidual aspects, such as a person’s initial fitness level and risk
of injury, when implementing a HIIT program.

Suggestions for Future Researchers

Further research should consider several elements to
support these findings. Studies with more extensive and
diverse populations will be conducted to generalize the
results. Long-term research evaluating the impact of interval
training over a more extended period is also essential.
Additionally, closer monitoring of adherence to exercise
protocols would provide more accurate information about
how practical interval training is. Further research could
also investigate the physiological mechanisms underlying
the increases in cardiorespiratory endurance produced by
high-interval training (HIIT) and how it compares to other
training techniques.

Research Limitations

This study has several limitations that need to be
noted. First, the external validity of these findings may be
affected by the relatively small sample size; studies with
larger samples are required to confirm these results. Second,
interval training on cardiorespiratory endurance could not
be evaluated in the long term due to the short duration of
the study. Differences in participants’ adherence to exercise
protocols may also impact results. The inability to view each
training session live may result in variations in the intensity
and volume of training performed by the individuals
participating.

Population-Specific Adaptations

Sedentary Adults: In studies such as those by Jung et al.
(2020), HIIT interventions significantly improved VO,max
and other markers of cardiovascular health, suggesting
that short-term, high-intensity exercise is effective even in
populations with low baseline physical activity levels.

Athletes: Research by Abouzeid et al. (2023) demon-
strated significant enhancements in pulmonary function
and hematological variables after an 8-week HIIT program,
emphasizing the benefits of IT for already physically active
individuals in further optimizing their cardiorespiratory
fitness.

Older Adults: Studies like those conducted by Yang
et al. (2023) show that HIIT can be safely implemented in
older populations, resulting in substantial improvements in
VO,max and cardiovascular function comparable to those
achieved through MICT.

Impact of Exercise Modality and Duration

The analysis found that the effectiveness of IT is
influenced by the specific protocol employed, with variations
in work-to-restratios, session frequency, and overall duration
affecting the magnitude of cardiorespiratory improvements.
For instance, Songsorn et al. (2023) reported that reduced-
exertion high-intensity interval training (REHIT) is
particularly time-efficient while yielding significant health
benefits.

Biological Mechanisms

Across the studies, it was observed that IT enhances
cardiovascular efficiency by improving oxygen utilization
and delivery. The data suggest that repeated exposure to
high-intensity stimuli prompts more excellent cardiovascular
adaptations than continuous moderate exercise, as evidenced
by significant VO,max and cardiac output increases.

Safety and Adherence

While HIIT is effective, it also risks injury if not correctly
administered, particularly in untrained individuals.
However, when adherence to exercise protocols was closely
monitored, as in the study by Astorino et al. (2019), the risk
was minimized, and participants safely achieved substantial
cardiorespiratory gains.
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Comparison with Traditional Training Methods

The findings consistently support the superiority of
HIIT over MICT in improving cardiorespiratory fitness.
This aligns with the growing literature that endorses IT as a
more efficient and effective training modality for clinical and
athletic population.

Conclusions

According to this research, interval training can
significantly improve cardiorespiratory endurance. These
resultssupportthe theorythat continuous moderate-intensity
exercise cannot optimize cardiovascular and metabolic
adaptations like high-intensity exercise alternating with
rest periods. These results support the idea that HIIT is an
excellent technique for improving cardiovascular endurance
and aerobic capacity. In other words, these findings offer
an effective alternative for those who want to improve their
cardiovascular condition in a shorter time. However, it is
essential to consider each person’s differences when creating
this exercise program, especially regarding the risk of injury
for those not used to high-intensity training.
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EdeKTUBHICTb iHTepBanbHOro TpeHyBaHHA WOAO NiABULLEHHA
piBHA KapgiopecnipaTopHoi BUTpuBanocTi: CuctemaTtuyHum ornag

Moxamap PigBan'4®“PE, Epika Maxapaini Kyka'5¢PF,
Apipxoryn Xakiax*®<PE, [l;kadpi 3akapia®PF

'Cypabaiicbknii iep>KaBHUI YHiBepCUTET

*Icmamcbkuii yHiBepcuteT 45 B bekaci

*YuiBepcuret ocsiTu iMeni Cynrana Inpica

ABTOpPCHKMIT BKTA: A — Am3aitH gocnipkeHHs; B — 36ip ganux; C — craraHanis; D — migroroska pykormucy; E — 36ip komrtis

Pegepar. Crarrsa: 8 ., 1 Tabm., 1 puc., 33 mxepena.

IcTopis muTanHA. 3pOCTaHHS KiIBKOCTI CeplieBO-CyAMHHNX 3aXBOPIOBAHb 3yMOBIIO HEOOXIIHICTb BIPOBA/PKeHHs edek-
TUBHUX iHTEPBEHIIil1, CHPAMOBAHUX Ha Ii[BUIIEHHA PiBHA KapAiOpeCIipaTOPHOI BUTPUBAIOCTI.

Mera gocmigKkeHHA. MeTa IIbOTO CUCTEMaTUYHOTO OITIAAY MO/ATaNa B OLIHIN e(eKTUBHOCTI iHTepBalbHOTO TPEHYBaHHA
(IT), 30xkpema BMCOKOIHTEHCUBHOTO iHTepBanbHOro TpenysanHs (BIIT), mopo nifsuineHHs piBH:A KapfiopecnipaTopHOI BUTPHU-
B/IOCTI B pisHUX leMorpadivnmx rpymax. IT, mo xapakTepusyloTbcs BUCOKOIHTEHCUBHIIMY BIIPaBaMI 3 TIOAA/IbIINMI IepiofgaMu
BiJTHOBJIEHHA, IPMBEPTAIOTb YBary 3aBAAKI CBOEMY ITOTeHIlia/ly IOKpaIlyBaTy KII0YOBi IOKa3HMKY CeplieBO-CYIMHHOI CUCTEMN,
AK-OT MAaKCUMAJIbHUI 06’€M crokxuBaHHA KrcHIo (VO,max) Ta IpogyKTUBHICTD CepLieBO-CYAMHHOI CUCTEMN.

Marepianmu Ta MeTopu. IIpoBefieHO KOMIIIEKCHMIL /TiTepPATyPHUI IOLIYK 3 BUKOPUCTAHHIM JIeKiIbKOX 0a3 JaHNX 3TiffHO 3 pe-
koMmeHpanismMu PRISMA. I3 893 momnepeHbo BifiOpaHuX cTaTelt 0y/I0 BIM3HAYEeHO BiCiM HOCT/KeHb, AKi BiAIIOBiTanu Kputepisam
BK/IIOYEHH:. Y BKa3aHMX HOCIiIKeHHsAX BuB4YaBcs BImB 1T, ocobmuso BIIT, Ha KappiopecnipaToOpHy BUTPMBAICTD Y pisHUX
rpynax HaceleHHs, BKIIIOYAI04M 0Cib, AKi BeAYyTb MaJIOPYX/IMBUIL CIIOCIO XKNUTTA, CHOPTCMEHIB 1 /T0fell moxmIoro Biky. B sikocri
OCHOBHMX BUMIpIOBaHMX IapaMeTpiB Oy Taki HOKa3HUKM, sIK VO,max i IpOAYKTUBHICTD CepLieBO-CY[MHHOI CUCTEMI.

Pesynpratu. OTpumani gaHi BkasyioTh Ha Te, mo IT, sokpema BIIT, cnpuamoTh NOCTiOBHOMY ITOKpaNleHHIO TOKA3HNKIB
VO,max Ta 3arajJbHOr0 CTaHy CeplLieBO-CYAMHHOI CUCTeMHU B Pi3HMX Ipylax HaceleHHs. Binsnadeno nepesary BIIT Hanm 6es-
HepepBHUM TpeHyBaHHAM nomipHoi inteHcusHoCcTi (BTIII) y dopmysanHi mBuamoi aganTarii cepreBo-CyqMHHOI CUCTEMI.
HesBakaloun Ha cBoi IlepeBary, BUcoKa iHTeHcuBHicTb I'T BuMarae perenbHoi iHAMBifyaisalii 3 MeTOIO 3HMKEHHS PUSUKY TPaB-
MYBaHHS, 0coOMMBO B Ipylax HaceJIeHHA 3 6i/IbIII HU3BKMM ITOYaTKOBIM piBHEM (’pismtn{o'i HiITOTOB/IEHOCTI.

BucHoBku. [IpencTaBiennii oriAf J03BOMNAE 3pOOUTY BUCHOBOK, 110 I'T € epekTMBHUM Ta paljioHa/TbHIM 32 9aCOM METOJIOM
MiABUIIEHHSA PiBHA Kap/iopecnipaTOpHOI BUTPUBAIOCTI. Voro crix pO3IIAaTY AK KUTTE3NATHUI BapiaHT fAK y KIiHIYHNX, TaK
i B cnopruBHuX nomyAniax. OZHAK peKOMEeHAYEThCs MPOBeIeHH: IOfabIINX NOCTIIKeHb 040 BYBYEHH:A JOBIOCTPOKOBOI
6esnexu BIIT y rpymax BICOKOTO PU3UKY Ta HOJIMIIEHH PiBHS JOTPUMaHHs BKa3aHUX IIPOTOKOTIIB TPEHYBaHb.

Knrouosi cnoBa: inTepBabHe TpeHYBaHH, KapAiopecnipaTopHa BUTPUBaliCTh, BUCOKOIHTEHCUBHE iHTEepBaIbHe TPEHYBaH-
HI, CHCTeMaTHYHUIT o1y, VO,max, 3H0poB’s CepLieBO-CyAMHHOI CHCTEMI.
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