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Abstract:

Background: With the increasing popularity of fitness, there is a growing need for novel mechanisms to evaluate
the compliance of load parameters with adaptive body reserves. This study aims to evaluate the correlation
between load volume and adaptive compensatory body responses among untrained young individuals
undergoing various power fitness regimens. Material and methods: The study comprised 60 young men, aged
17+0.4 years, with no prior fitness experience. They were divided into two groups and subjected to the most
prevalent load modes in power fitness (R,=0.53 and R,=0.72) for a duration of 12 weeks. Methods of
bioimpedancemetry, anthropometry, testing of maximum strength development (1 PM), and biochemical blood
tests (creatinine, cortisol, testosterone) were used to analyze adaptative compensatory reactions to physical
stimulus. The correlation between load volume parameters (Wn) and controlled indicators of adaptive body
changes was determined using Spearman's rank correlation coefficient. Results: In the study, Wn varied
depending on the load mode characteristics. The initial parameters of maximum strength development were
almost identical in all study participants. The load volume parameters were 61.9% higher in group 1. During the
research, the maximum strength development increased by 20.9% in group 2 representatives. The studied
morphometrical indicators expressed the highest adaptative changes in group 2. The biochemical blood markers
provided different manifestations of adaptative compensatory reactions of study participants depending on load
modes. An increase in the basal creatinine level, indicating muscle mass growth, was found only in young men
of group 2. A significant increase in blood cortisol, which demonstrates compensatory reactions, was observed
during all stages of the study in participants of group 1. A strong correlation between the load volume and 1 PM,
FFM, and BCM indicators was observed in both groups. An inverse moderate to strong correlation between Wn
and basal testosterone level was found in both groups during the observation period. The absence of correlation
between Wn values, circumferential body measurements, and fat mass in young men of group 1 is justified by
the peculiarity of the load mode. Conclusions: Using a low-volume load mode (R,=0.72) by untrained young
men contributed to the most accelerated adaptive body changes during fitness training. The obtained correlation
allows for ascertaining a distinct correlation between the external stimulus magnitude and adaptive body change
formation. The determination of strong correlations between the studied indicators in different load modes will
contribute to the improvement of the training system in fitness.
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Introduction

The increasing trend of using various forms of fitness training requires establishing new methods to
evaluate the alignment of load parameters with adaptive body reserves. In recent years, considerable attention
has been paid to studying how athletes with different levels of training adapt to power loads (Batista et al., 2023;
Noteboom et al., 2023). Several researchers (Toledo et al., 2021; Davis et al., 2022) studied in detail the
peculiarities of the impact of fitness training on the nature of adaptative compensatory reactions of mature
people. Some scholars conducted a comparative analysis of the impact of different volumes and intensity of
fitness loads on the processes of adaptation in women and men. Various training session models were developed
using variations in load components and individual characteristics of the structure of muscle fibers (Refalo et al.,
2023; Silva et al., 2023). The issues of identifying informative biochemical blood markers that demonstrate the
manifestation of compensatory reactions to physical stimuli in the context of fitness training were also explored
(Chernozub et al., 2023).
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The search for effective ways to increase the adaptive reserves of the younger generation is one of the
main tasks of the modern system of physical education in the world. Their practical implementation depends on
the adequacy of physical activity, mainly indicators of volume and intensity, to the functional capabilities of the
body of young people (Cavarretta et al., 2022; Castilla-Lopez & Romero-Franco, 2023). The identification of
informative markers for assessing the level of body resistance to external stressful physical stimuli is a key factor
for improving the physical training system (Nobari et al., 2021; Martin et al., 2023). The issue is especially acute
in the context of power fitness training due to the use of different load modes by untrained young people. The
problem lies in the peculiarities of the neuromuscular system adaptation to power loads of different volumes and
intensities (Schoenfeld et al., 2023; Weakley et al., 2023). It is important to provide an adequate energy supply,
especially for young people with no experience of using power loads, to effectively cope with an external
stimulus. The solution to these issues requires an in-depth study of the peculiarities of adaptative compensatory
body reactions of untrained youth using different volumes of power load.

The vast majority of scientists pay attention to intensity parameters (Vermeire et al., 2021; Weaving et
al., 2021) of training load regimes used in fitness. The intensity of power fitness training is regulated by the
duration of a set and the rest between sets. The number of repetitions in such sets depends on the parameters of
the projectile working mass, which is influenced by the duration of the concentric and eccentric phases of
movement (Chernozub et al., 2018). When determining the parameters of these indicators, the physiological
features of adaptive changes associated with the growth of maximum strength and muscle mass are taken into
account (Matos et al., 2021; Posnakidis et al., 2022). At the same time, the volume of loads as a criterion for
assessing an external stimulus in fitness training is practically not taken into account. There is also no data
regarding the impact of different volumes of power load modes on the nature of adaptative compensatory
reactions of young men with no experience in fitness. There is a lack of data on the correlation between various
parameters of load volume and indicators of adaptive changes in the body of untrained young men engaging in
fitness.

The aim of the work. To define the correlation between the volume of training load and adaptative
compensatory body reactions of untrained young men in different regimes of power fitness.

Material & methods
Participants

60 young men aged 17+0.4 years with no fitness experience participated in the study, which was
conducted in fitness centers Relief Gym, Airflex, SkyFit Club, and Body Target (Ukraine) in 2021. The study
participants were randomly divided into 2 groups, 30 men in each group. Representatives of each group used the
most popular load regimes in power fitness (Chernozub et al., 2018, 2022). During training, young men of group
1 used a high-volume load mode (R,=0.53), and group 2 representatives — a low-volume load mode (R,=0.72).

Following the ethical standards of the Declaration of Helsinki, the organization of the series of studies
was approved by the Ethical Committee for Biomedical Research of Lesya Ukrainka Volyn National University.
The study participants and their parents provided written consent by the recommendations of biomedical
research ethics committees (WHO Regional, 2000). The equipment of the university medical and biological
laboratory was used to conduct biochemical monitoring of the participants' blood serum and to assess the
adaptive body changes.
Measurements
Maximal muscle strength

The main muscle groups' average maximum strength (I PM) parameters during the performance of
basic and isolation exercises were determined. The following muscle groups were involved: pectoralis major,
deltoid, triceps brachii and biceps brachii, back and leg muscles. These parameters were controlled at the
beginning of the study, after 6 and 12 weeks of using suggested load regimes of power fitness.
Training load parameters

To determine the load coefficient (R,), which reflects the load regime features, we used the integral
method of assessing an external stimulus in power fitness (Chernozub et al., 2018). This method allowed for
calculating the average parameters of the projectile working mass (m) and the load volume in a set (Wn).
Circumferential body measurements

Average body circumferences were determined at the beginning and during the next 12 weeks of the
study with an interval of 6 weeks. These values were calculated based on the measurement of the circumferential
measurements of the chest, shoulder, and hip of the study participants. The measurements were made with a
centimeter tape using a generally accepted method.
Body composition

Using the bioelectrical impedance (BIA) method with detailed computer data processing, the parameters
of each participant's body composition were determined. The following parameters were determined during the
control: fat-free mass (FFM, kg), body fat mass (BFM, %), and active cellular body mass (BCM, kg). The
diagnostic computerized hardware and software complex KM-AR-01 "Diamond-AST" (VUSK. 941118.001 RE)
was used to measure the body composition.
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Biochemical parameters

The creatinine concentration in the blood serum of the young men was determined by the kinetic
method using the equipment of High Technology Inc (USA) with a set of reagents PRESTIGE 24i LQ LDH
(Poland). The concentration of testosterone and cortisol in the blood serum was determined by enzyme-linked
immunosorbent assay using a reagent kit SteroidIFA-testosterone on the equipment of Alkor Bio. A medical
professional took blood at the beginning and after 12 weeks of training following international requirements for
biomedical research (Tietz, Finley & Pruden, 1995). Control of the studied blood biochemical parameters was
carried out before and after exercise.

Experimental design

In the first stage, the baseline level of 1 PM was determined for participants in each group. Using the
integral method of external stimulus evaluation, the initial indicators of the projectile working mass (m) and the
load volume (Wn) were determined for each group. Representatives of both groups were offered an identical
complex of strength exercises on simulators. During the study period, 36 training sessions were conducted. The
duration of a training session was 29-30 minutes.

In the second stage, we studied the dynamics of morphometric body parameters, and indicators of 1 PM,
m, and Wn during all stages of control. Changes in the concentration of creatinine, cortisol, and testosterone in
the participants' blood serum in response to a stressful physical stimulus were also studied. The analysis of the
dynamics of morphofunctional parameters and biochemical blood tests allows for determining the nature of
adaptative compensatory reactions of study participants in the suggested load modes. It also helps to define the
effectiveness of using suggested load modes by untrained young people.

In the third stage, the correlation between the volume of workload (Wn), morphofunctional parameters,
and biochemical blood markers was performed. The correlation between the controlled parameters was
performed at the beginning and end of the study. The obtained results allowed for determining the level of
correlations between the magnitude of the external stimulus and markers of adaptive body changes in different
load modes.

Statistical analysis

Statistical processing of the study results was performed using the IBM *SPSS*Statistics 26 software
package (StatSoftInc., USA). Methods of descriptive statistics were used to calculate the mean and error of the
mean. The G-Power 3.1.96 program was used to determine the smallest sample size for the study. The sample
size was assessed using statistical tests: Wilcoxon rank sum test (one sample case); and ANOVA: repeated
measures, between factors. The relationship between certain variables and individual-typological characteristics
of the subjects was established using Spearman's rank correlation coefficients.

Results

Table 1 presents the indicators of power load that participants of both groups used during 12 weeks of
research.

The analysis of the research results showed that the initial indicators of the projectile working mass
were 18.5% (p<0.05) higher in group 2 participants. The load volume indicator in group 2 was 61.9% (p<0.05)
smaller. At the same time, the initial research indicators of the maximum strength development (tab. 2)
practically did not differ in both groups. This fact testifies to the peculiarities of the load modes' impact on the
parameters of projectile working mass and load volume. The difference between the value of the controlled
indicators of power load (Wn and m) in the examined groups is observed during the whole period of the
research. The dynamics of changes in power load indicators depend on features of the maximum strength (1 PM)
development in both groups during the research.

Table 1

Indicators of power load used by study participants during 12 weeks of fitness training, n=50

2

Power load indicator group — Time of observation, weeks X7
initial data 6 12 df=2
Projectile working mass ! 15:5220.73 1711?2525/(31*78 14%3/011?:;3;3&2* r=465""
(m), ke 2 18.4020.71 EIRTOE ) 4.‘2‘;}3;1’5%.7660 o | 14967
Load volume in a set (Wn), ! 134.75£5.05 1515525‘;)61;66 16175%12*?171;;2* 1=465""

Notes: ' — difference (%) compared to the previous results; * — difference (%) compared to the initial values; df —
number of degrees of freedom; y2 — Friedman's test. ¥*— p<.05; ***— p<.001

Changes in the maximum strength parameters and morphometrical indicators of the body composition
of study group participants during the research are presented in Table 2.
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The results of control over adaptative body changes in untrained young men of both groups testify to
various dynamics of the studied indicators during 12 weeks of training. The 1 PM indicator development in
young men of the 2™ group exceeded the results of the 1* group by 20.9% (p<0.05). The circumferential body
measurements in young men of group 2 were 3.2 times higher than in group 1. The dynamics of fat-free mass in
group 2 representatives was 2.3 times higher compared to the results of group 1. The body fat mass indicators
showed the same tendency to decrease regardless of the peculiarities of the used load modes.

Table 2
Morphofunctional indicators of the study participants during 12 weeks of fitness training, n=50
. Term of observation, weeks o p
Indicators group initial data 6 12 df=2
33.25+1.05 38.05+1.18 5 .
-+ . . . =
Maximum strength ! 29.30+0.89 13.5%' 14.0%""; 29.8%> 1=46.5
(1 PM), kg 30.94+1.04 38.50+1.02 2 e
2 25554093 21.1%" 22.9%"; 50.79%> | X740
60.99+0.72 61.24+0.85 5 .
+H * * =
Circumferential body ! 59-95+0.93 1.7%' 0.4%'; 2.1%’ =465
ts, 59.39+0.76 60.98+0.75 .
measurements, cm 2 57 1240.68 vl 2 6ol 69002 X2:49-6
18.06£0.84 16.99+0.69 P N
== * =,
Body fat mass ! 19.26+0.80 1,29 1.0%; -2.2% =298
BFM), % 14.59+0.87 14.14+0.95 *
- 2 15892099 1.3%" 0% oLy | X1
55.92+1.20 56.89+0.98 p)
+ —
Fat free mass ! 33.78+1.22 0.2%! 1.7%"; 1.9%> =21
FFM), k 56.60+0.73 58.00+0.65 o
(FFM), ke 2 55.560.81 g0l 5 3001", 44002 P=43.7
36.05+0.84 37.42+0.61 P N
- * * =,
Active cellular body mass ! 36.50£0.87 21,29 3.8%"; 2.5% =261
(BCM), kg 37.050.46 37.58+0.47 i o
2 37.04+0.45 0.0%! 1.4%"": 1.4%2 x=31.2

Notes: ' — difference (%) compared to the previous results; * — difference (%) compared to the initial values; df —
number of degrees of freedom; ¥2 — Friedman's test. *— p<.05; ***— p<.001

The changes in biochemical blood parameters in study participants in response to power loads during
the study are presented in Table 3.

Table 3
Changes in biochemical blood markers of study participants in response to training loads
during the research, n=50
Marker ou at the beginning of the research after 12 weeks of training
EIOUP b efore exercise after exercise before exercise after exercise
459.96+25.35 411.07£26.23 568.46+£38.88
Cortisol, ! 318.25+14.08 44.5%" 29.1%" 38.1%"
nmol/L 517.294+34.76 504.23+26.28 509.92428.95
2 330.71+11.64 56.4%3" 52 40,4 119
21.04£1.92 25.66+2.32 27.74£2.06
Testosterone, ! 19.88+1.43 5.8%" 29.1%* 8.1%"
nmol/L 29.39+1.46 34.82+40.60 35.93+0.70
2 29.09+1.40 1.0%" 19.7%" 3.1%
83.88+0.95 85.84+1.18 94.52+1.14
Creatinine, ! 85.24x0.85 1.6% 0.7% 10.1%
pmol/L 81.68+3.03 98.84+1.50 99.60+1.24
2 84.082.49 2.8%’ 17.5%" 0.7%
Notes: ° — difference (%) compared to results before exercise; * — difference (%) between basal parameters

(before exercise) in comparison with the previous results (at rest) *— p< .05

At the beginning of the study representatives of both groups had a low level of body resistance to power
loads, due to the lack of experience in fitness. However, the level of cortisol and testosterone concentration in the
blood of young men of both groups varied during the study depending on the power load modes and the Wn
index. After 3 months of training, the cortisol concentration in the blood of young men of group 1 increased by
38.1% (p<0.05) in response to the load. These changes indicate that the load volume parameters for participants
of group 1 continued to be a powerful stressful stimulus and activated compensatory body mechanisms. This fact
is confirmed by an increase in basal testosterone levels by 29.1% (p<0.05) and no changes in basal creatinine
levels in the blood of young men of group 1. In young men of group 2, there was a manifestation of long-term
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body adaptation to the low-volume load mode (R,=0.72). The cortisol concentration in the blood serum of group
2 participants did not increase in response to power loads and the basal level of creatinine increased by 17.5%
(p<0.05).

The monitoring of changes in the studied indicators after 12 weeks of using training regimes helped to
obtain the following correlations. The Spearman's rank correlation coefficient was used to determine the
correlation. The number of strong correlations between the load volume and indicators of adaptive body changes
indicated the effectiveness of the used training regime in fitness (Fig. 1-2).

Maximal Circumferential
Bod(nyI?ItVI r§1ass strength (1 PM)| |body measurements Testosterone A
Fat (flr:%e 1\f{liass Creatinine
Active cellular 0,911** isol
(load volume) Cortiso
body mass (BCM) e
B
- Wn
Active cellular :
o (load volume) Cortisol
body mass (BCM) 0,776 at the end of the study 0,599+*
Fat (flr:eFe I\ZI)IaSS Creatinine
Body fat mass Testosterone

(BFM) Maximal Circumferential

strength (1 PM)| [body measurements

Fig. 1. Features of the correlation between load volume parameters (Wn), morphofunctional indicators,
and biochemical blood markers of group 1 participants at the beginning (A) and at the end (B) of the study

Maximal strength Circumferential
Body fat mass (1 PM) body measurements

Testosterone
A

(BFM)
Fat (f;?e I\;{l;ass Creatinine
7 0,824**
Active cellular > g
(load volume) Cortisol
body mass (BCM) baseline data
B
Active cellular :
(load volume) Cortisol
body mass (BCM) at the end of the study
Fat (flr:elz:e 1\%ass Creatinine
Body fat mass Testosterone

(BFM)

Maximal strengthl | Circumferential
(1 PM) body measurements

Fig. 2. Features of the correlation between load volume parameters (Wn), morphofunctional indicators,
and biochemical blood markers of group 2 participants at the beginning (A) and at the end (B) of the study

At the beginning of the study, both groups showed a strong correlation between the load volume and

indicators of 1 PM, FFM, and BCM. In young men of group 2, a strong correlation was observed between Wn
parameters, circumferential body measurements, and basal blood creatinine levels. A moderate negative
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correlation was recorded in group 1 representatives between load volume and body fat mass. The correlation
between the load volume and basal testosterone level was also moderately negative in both groups.

The results revealed at the end of the study indicate that the number of strong correlations in both
groups has not changed. The negative correlation between the load volume and basal blood testosterone level in
both groups became stronger.

Thus, the largest number of strong correlations between Wn and the studied indicators was found in the
conditions of using a low-volume load mode (Ra=0.72). The high correlation between the load volume and
circumferential body measurements, 1 PM, and creatinine in this training regime indicates the processes of long-
term adaptation. Informative markers of positive adaptive body changes in young men performing strength
exercises are also indicators of FFM and BCM.

Discussion

This paper describes the peculiarities of the influence of various parameters of load volume on the
adaptative compensatory body reactions of untrained young people participating in power fitness. The study
showed that using a low-volume load mode (R,=0.72) contributed to the most pronounced long-term adaptation
processes. The number and level of correlations between the load volume, morphofunctional indicators, and
biochemical blood markers were studied. The obtained results indicated a strong correlation between the load
volume and indicators of long-term adaptation in fitness. First of all, these are indicators of maximum strength,
fat-free mass and active cellular body mass, circumferential body measurements, and basal creatinine levels.
Determination of strong correlations between the load volume and adaptative compensatory body reactions in
different load modes will allow for the development of a correction mechanism for the training system in fitness.

The lack of a clear understanding of the correlation between the magnitude of an external physical
stimulus and the nature of adaptive body changes in untrained people is one of the problems of fitness. The study
of the influence of the power load regime on the indicators of volume and intensity is one of the current areas of
scientific research in fitness (Dobson, 2022; Rakpongsiri & Rakpongsiri, 2023). Determining the optimal ratio of
the main load components and combining them with the most common training methods in fitness is particularly
acute (Vermeire et al., 2022; Zuo et al., 2022). The problem of developing effective and at the same time safe
models of fitness continues to be one of the most relevant among scientists in various fields of study. Therefore,
in-depth research on the body's adaptative compensatory reactions to a stressful stimulus in different training
regimes attracts the scientific interest of many scholars (Chernozub et al., 2023; Michalik et al., 2023;
Schoenfeld et al., 2023). However, the peculiarities of the different load volume training impact of training on
the adaptation processes of young people with no experience in fitness have not been thoroughly examined.

The use of a low-volume load regime by untrained young men contributed to the two-fold maximum
strength development compared to the baseline data. The dynamics of the circumferential body measurements of
the study participants who used this training regime was 3 times higher than the muscle mass growth in group 1.
The indicator of low-volume load in power fitness is compensated by a high level of load intensity and vice
versa (Chernozub et al., 2018). Accelerated development of 1 PM in conditions of low-volume loads is
associated with an increase in the number of active motor units of the main muscle groups due to the high
intensity of loads (Weakley et al., 2023). Fast muscle mass growth in this training regime is associated with the
processes of long-term hypertrophy of fast-twitch muscle fibers (Schoenfeld et al., 2023). The activity of fast
contractile muscle fibers increases when using a projectile working mass (m) in the range of 75-80% of 1 PM
(Silva et al., 2022). It is such a mode of power load (R,=0.72) that was used by group 2 participants during the
research. At the same time, an increase in the basal creatinine level in the blood serum during strength training
occurs only due to accelerated muscle mass growth (Chernozub et al., 2020).

The maximum number of high correlations between the load volume parameters and other studied
indicators was observed in young men using the low-volume regime. The highest correlations (0.769-1.000)
were noticed between the load volume and maximum strength indicators, circumferential body measurements,
and basal blood creatinine level. The progressive negative correlation between the load volume and basal blood
testosterone levels in the study participants, regardless of the training regime, demonstrates a certain pattern. In
power fitness, a high correlation is observed between exercise intensity and basal testosterone levels only in
trained athletes (Toledo et al., 2021; Chernozub et al., 2023). The level of correlations between an external
stressful stimulus (Wn) and increasing adaptive body reserve indicators demonstrates the effectiveness of the
training regime in fitness.

Conclusions

A comparative analysis of the effectiveness of the influence of different load volume modes on adaptive
body changes in untrained young people allows for determining their priority. Depending on the peculiarities of
the variability of the training regime components, the load volume parameters (Wn) can differ by more than 1.6
times. Using a low-volume mode of power loads (R,=0.72) promotes the most accelerated adaptative body
changes in untrained young men. The maximum strength development increased by 20.9% compared with the
results of the other group. The dynamics of the circumferential body measurements of young men 3.2 times
exceeded the results obtained by the study participants using a high-volume load mode (R,=0.53).
326

JPES ®  www.efsupit.ro



ANDRII CHERNOZUB, IVAN HLUKHOV, KATERYNA DROBOT, ANDRII SYNYTSIA, ROMAN RYMYK,
HALYNA PYATNYCHUK, OLEKSANDR LESHCHAK, LYUBOMYR MALANYUK, VLADIMIR POTOP

The obtained correlation allows for defining a distinct correlation between the external stimulus
magnitude and adaptive body change formation. The determination of strong correlations between the studied
indicators in different load modes will contribute to the improvement of the training system in fitness.

Conflicts of interest - There is no conflict of interest.

References:

Batista, E., Ribeiro, B., Galvao-Coelho, N., Almeida, R., Teixeira, R., Silveira, J., Ferreira, A., Mortatti, A.
(2023). Effects of Training Loads on Stress Tolerance and Mucosal Immunity in High-Intensity
Functional Fitness Athletes. Research Quarterly for Exercise and Sport. 94(2):500-509.
https://doi.org/10.1080/02701367.2021.2011828.

Castilla-Lopez, C., Romero-Franco, N. (2023). Low-load strength resistance training with blood flow restriction
compared with high-load strength resistance training on performance of professional soccer players: a
randomized controlled trial. Journal of Sports Medicine and Physical Fitness. 63(11):1146-1154.
https://doi.org/10.23736/S0022-4707.23.14974-7.

Cavarretta, D., Hall, E., Bixby, W. (2022). The Effects of Increasing Training Load on Affect and Perceived
Exertion. Journal of Strength and Conditioning Research.36(1):16-21.
https://doi.org/10.1519/JSC.0000000000003393.

Chernozub, A., Titova, A., Dubachinskiy, O., Bodnar, A., Abramov, K., Minenko, A, Chaban, 1. (2018). Integral
method of quantitative estimation of load capacity in power fitness depending on the conditions of
muscular activity and level of training. Journal of Physical Education and Sport. 18(1):217-221.
https://doi.org/10.7752/jpes.2018.01028

Chernozub A, Potop V, Korobeynikov G, Timnea OC, Dubachinskiy O, Ikkert O, Briskin Y, Boretsky Y,
Korobeynikova L. (2020). Creatinine is a biochemical marker for assessing how untrained people adapt to
fitness training load. PeerJ 8:¢9137. https://doi.org/10.7717/peerj.9137

Chernozub, A., Manolachi, V., Tsos, A., Potop, V., Korobeynikov, G., Manolachi, V., Sherstiuk, L., Zhao, J.,
Mihaila, I. (2023). Adaptive changes in bodybuilders in conditions of different energy supply modes and
intensity of training load regimes using machine and free weight exercises. PeerJ. 17:11:¢14878.
https://10.7717/peer;j.14878.

Davis, M., Blake, C., Perrotta, C, Cunningham, C., O'Donoghue, G. (2022). Impact of training modes on fitness
and body composition in women with obesity: A systematic review and meta-analysis. Obesity (Silver
Spring). 30(2):300-319. https://doi.org/10.1002/0by.23305.

Dobson, N. (2022). The Effect of Low-Load Resistance Training on Skeletal Muscle Hypertrophy in Trained
Men: A Critically Appraised Topic. Journal of Sport Rehabilitation.  31(1):99-104.
https://doi.org/10.1123/js1.2020-0504.

Matos, S., Clemente, F., Silva, R., Pereira, J., Bezerra, P., Carral, J. (2021). Variations of Trail Runner's Fitness
Measures across a Season and Relationships with Workload. Healthcare (Basel). 9(3):318.
https://doi.org/10.3390/healthcare9030318.

Martin, M., Rampinini, E., Bosio, A., Azzalin, A., McCall, A., Ward, P. (2023). Relationships Between Internal
and External Load Measures and Fitness Level Changes in Professional Soccer Players. Research
Quarterly for Exercise and Sport. 94(3):760-772. https://doi.org/10.1080/02701367.2022.2053646.

Michalik, K, Smolarek, M., Ochmann, B, Zaton, M. (2023). The determination of optimal load in the Wingate
Anaerobic Test is not dependent on the number of sprints included in mathematical models. Frontiers in
Physiology.14:1146076. https://doi.org/10.3389/fphys.2023.1146076.

Nobari, H., Mainer-Pardos, E., Adsuar, J., Franco-Garcia, J., Rojo-Ramos, J., Cossio-Bolafios, M., Alul, L.,
Pérez-Gomez, J. (2021). Association Between Endocrine Markers, Accumulated Workload, and Fitness
Parameters During a Season in Elite Young Soccer Players. Front Physiol. 12:702454.
https://doi.org/10.3389/fpsyg.2021.702454.

Noteboom, L., Nijs, A., Beek, P., Helm, F., Hoozemans, M. (2023). A Muscle Load Feedback Application for
Strength Training: A Proof-of-Concept Study. Sports (Basel). 11(9):170.
https://doi.org/10.3390/sports11090170.

Posnakidis, G., Aphamis, G., Giannaki, C., Mougios, V., Bogdanis, G. (2022). The Addition of High-Load
Resistance Exercises to a High-Intensity Functional Training Program Elicits Further Improvements in
Body Composition and  Strength: A  Randomized Trial. Sports  (Basel).10(12):207.
https://doi.org/10.3390/sports10120207.

Rakpongsiri, K., Rakpongsiri, P. (2023). The Cloud FIBER-FIT Model for Physical Fitness Check-Up. Journal
of Medical Signals and Sensors. 13(1):49-56. https://doi.org/10.4103/jmss.jmss 156 _21.

Refalo, M., Helms, E., Trexler, E., Hamilton, D., Fyfe, J. (2023). Influence of Resistance Training Proximity-to-
Failure on Skeletal Muscle Hypertrophy: A Systematic Review with Meta-analysis. Sports Medicine.
53(3):649-665. https://doi.org/10.1007/s40279-022-01784-y.

Silva, R., Rocco, P., Stelmach, R., Oliveira, L., Sato, M., Cukier, A., Carvalho, C. (2022). Constant-Load
Exercise Versus High-Intensity Interval Training on Aerobic Fitness in Moderate-to-Severe Asthma: A

327

JPES ®  www.efsupit.ro



ANDRII CHERNOZUB, IVAN HLUKHOV, KATERYNA DROBOT, ANDRII SYNYTSIA, ROMAN RYMYK,
HALYNA PYATNYCHUK, OLEKSANDR LESHCHAK, LYUBOMYR MALANYUK, VLADIMIR POTOP

Randomized Controlled Trial. Journal of Allergy and Clinical Immunology: In Practice. 10(10):2596-
2604.e7. https://doi.org/10.1016/].jaip.2022.05.023.

Schoenfeld, B., Ogborn, D., Pifiero, A., Burke, R., Coleman, M., Rolnick, N. (2023). Fiber-Type-Specific
Hypertrophy with the Use of Low-Load Blood Flow Restriction Resistance Training: A Systematic
Review. Journal of Functional Morphology and Kinesiology. 8(2):51.
https://doi.org/10.3390/jfmk8020051.

Tietz, Finley & Pruden (1995) Tietz NW, Finley PR, Pruden EL. Clinical guide to laboratory tests. 3rd edition.
Philadelphia: WB Saunders. General clinical tests; p. 578.

Toledo, R., Dias, M., Erotides, R., Pinto, D., Reis, V., Novaes, J., Vianna, J., Heinrich, K. (2021). Comparison of
Physiological Responses and Training Load between Different CrossFit® Workouts with Equalized
Volume in Men and Women. Life (Basel).11(6):586. https://doi.org/10.3390/1ife11060586.

Vermeire, K., Casteele, F., Gosseries, M., Bourgois, J., Ghijs, M., Boone, J. (2021). The Influence of Different
Training Load Quantification Methods on the Fitness-Fatigue Model. International Journal of Sports
Physiology and Performance. 16(9):1261-1269. https://doi.org/10.1123/ijspp.2020-0662.

Vermeire, K., Ghijs, M., Bourgois, J., Boone, J. (2022). The Fitness-Fatigue Model: What's in the Numbers?
International Journal of  Sports Physiology and Performance. 17(5):810-813.
https://doi.org/10.1123/ijspp.2021-0494.

Younesi, S., Rabbani, A., Clemente, F., Silva, R., Sarmento, H., Figueiredo, A. (2021). Relationships Between
Aerobic Performance, Hemoglobin Levels, and Training Load During Small-Sided Games: A Study in
Professional Soccer Players. Frontiers in Physiology. 12:649870.
https://doi.org/10.3389/fphys.2021.649870.

Weakley, J., Schoenfeld, B., Ljungberg, J., Halson, S, Phillips, S. (2023). Physiological Responses and
Adaptations to Lower Load Resistance Training: Implications for Health and Performance. Sports
Medicine - Open. 9(1):28. https://doi.org/10.1186/s40798-023-00578-4.

Weaving, D., Barron, N., Hickmans, J., Beggs, C., Jones, B., Scott, T. (2021). Latent variable dose-response
modelling of external training load measures and musculoskeletal responses in elite rugby league players.
Journal of Sports Sciences. 39(21):2418-2426. https://doi.org/10.1080/02640414.2021.1936406.

Zuo, C., Bo, S., Li, Q., Zhang, L. (2022). The Effect of Whole-Body Traditional and Functional Resistance
Training on CAVI and Its Association With Muscular Fitness in Untrained Young Men. Frontiers in
Physiology. 13:888048. https://doi.org/10.3389/fphys.2022.888048.

328

JPES ®  www.efsupit.ro



