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Abstract. Hormonal variations during the menstrual cycle (MC) impact muscular strength and flexibility in women practicing strength
training, potentially leading to performance reductions and increased injury susceptibility. Understanding these variations across MC
phases is crucial for precise training program guidance. This cross-sectional, exploratory study assessed muscular strength and flexibility
levels during the MC in 20 women (aged 20-35) engaged in strength training for at least 6 months. The Sit and Reach Test (SRT)
measured flexibility, and the 1-Maximum Repetition Test (1IRM) leg extension evaluated muscular strength during menstrual, post-
menstrual, and pre-menstrual phases. While the post-menstrual period showed the highest strength values (50.65 £ 17.70 kg), no
significant differences were observed compared to other phases. However, flexibility was significantly higher in the post-menstrual
period (29.43 £ 8.69 cm) compared to menstrual (p=0.002) and pre-menstrual phases (p=0.001). Statistically, no significant differ-
ences were found in strength performance. Nevertheless, flexibility appeared influenced by MC phases, with superior outcomes in the
post-menstrual period. This research enhances our understanding of how MC phases may impact strength and flexibility in women
engaged in strength training, providing valuable insights for tailoring training programs to individual needs.
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Resumen. Variaciones hormonales durante el ciclo menstrual (CM) afectan la fuerza muscular y la flexibilidad en mujeres que prac-
tican entrenamiento de fuerza, lo que podria llevar a reducciones en el rendimiento y aumentar la susceptibilidad a lesiones. Compren-
der estas variaciones a lo largo de las fases del CM es crucial para una orientacion precisa de los programas de entrenamiento. Este
estudio transversal y exploratorio evalu6 los niveles de fuerza muscular y flexibilidad durante el CM en 20 mujeres (de 20 a 35 afios)
comprometidas con el entrenamiento de fuerza durante al menos 6 meses. El Test de Sentarse y Alcanzar (SRT) midi6 la flexibilidad,
y el Test de Repeticion Maxima de una repeticion (1RM) de extension de piernas evalu6 la fuerza muscular durante las fases menstrual,
post-menstrual y pre-menstrual. Mientras que el periodo post-menstrual mostré los valores de fuerza mas altos (50.65 £ 17.70 kg),
no se observaron diferencias significativas en comparacion con otras fases. Sin embargo, la flexibilidad fue significativamente mayor en
el periodo post-menstrual (29.43 + 8.69 cm) en comparacién con las fases menstrual (p=0.002) y pre-menstrual (p=0.001). Estadis-
ticamente, no se encontraron diferencias significativas en el rendimiento de la fuerza. No obstante, la flexibilidad parecio estar influen-
ciada por las fases del CM, con resultados superiores en el periodo post-menstrual. Esta investigacion mejora nuestra comprension de
como las fases del CM pueden afectar la fuerza y la flexibilidad en mujeres comprometidas con el entrenamiento de fuerza, proporcio-
nando ideas valiosas para adaptar programas de entrenamiento a necesidades individuales.
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Introduction

In fitness facilities, it is common to encounter com-
plaints from female participants during their menstrual pe-
riod. Many women express a reluctance to engage in train-
ing during this time, citing feelings of weakness, diminished
strength, and a lack of motivation. Beyond these training-
related concerns, the menstrual cycle (MC) contributes to
other issues that impact the overall quality of life for
women. These challenges can be attributed to metabolic
and hormonal changes inherent to this phase of the female
reproductive cycle (Schoenfeld et al., 2023; Muoz et al.,
2024).

Among the main hormones that fluctuate throughout
the MC, estrogen and progesterone stand out. These fluc-
tuations in these and other hormones result in several phys-
iological changes, contributing to an understanding of vari-
ations in physical performance during the MC (Blagrove et
al., 2020). The female metabolism undergoes significant
changes during the MC. These alterations are primarily due
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to the actions of estrogen, a hormone with anabolic func-
tion, and progesterone, which acts on catabolic pathways.
These hormones directly influence ATP production, thus
affecting muscular system responses both during exercise
(catabolic phase) and in adaptive processes (anabolic phase).
This directly impacts muscle strength production capacity
and the responses that training can induce (Kissow et al.,
2022). However, to minimize fluctuations during the MC,
hormonal replacement therapy, especially in cases of severe
fluctuations such as those observed during menopause, can
play a crucial role in restoring hormonal balance and reliev-
ing symptoms associated with hormonal fluctuations.
Therefore, it can minimize variations in physical perfor-
mance that women may experience during different phases
of the cycle (Blagrove et al., 2020).

Considering these hormonal fluctuations, training
methods involving the muscular strength component, such
as those employed in strength training, may be influenced
throughout the MC, resulting in performance fluctuations
that could compromise the

anticipated response.
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Consequently, the intensity and volume of strength training
should be adjusted based on the potential responses of the
muscular system, which must be tailored to the perfor-
mance characteristics present in each phase of the MC
(Blagrove et al., 2020; Kissow et al., 2022; Mufoz et al.,
2024).

Another performance component that varies through-
out the MC is flexibility. During this period, there is a var-
iation in the concentration of relaxin, a hormone that regu-
lates the reproductive system and induces the relaxation of
connective tissues, affecting joints and ligaments, which can
result in variations in flexibility performance. These varia-
tions can either enhance or diminish the range of joint
movement, depending on the phase of the menstrual cycle,
exerting a direct influence on overall performance (Miya-
zaki & Maeda, 2022).

Consequently, these changes may lead to limitations or
instability in the joints, affecting joint stability and increas-
ing susceptibility to injuries. Moreover, alterations in joint
stability will compromise the torque generated for execut-
ing movements, thereby accentuating the force impact dur-
ing the cycle (Blagrove et al., 2020; Miyazaki & Maeda,
2022).

In this context, analyzing the Changes induced in this
phase and understanding their recurring transformations
becomes essential for healthcare professionals to act asser-
tively in exercise intervention and planning. It is crucial to
elucidate the effects, reactions, and transformations that the
female body undergoes monthly, which will result in varia-
tions in physical responses (Ansdell et al., 2020; Blagrove
et al., 2020). Therefore, training for women should have
its volume and intensity conditions adjusted depending on
the phase of the menstrual cycle (MC), which can lead to
better exercise outcomes and, consequently, better adher-
ence to regular exercise.

Based on these considerations, the present study aimed
to analyze muscular strength and flexibility during the MC
in women engaged in strength training, aiming to contrib-
ute to an appropriate direction of physical conditions during
the MC and thus guide training loads more assertively for
the female audience.

Methodology

Type of study and ethical criteria

This is a descriptive, cross-sectional research with an ex-
ploratory design (Thomas & Silverman, 2009), conducted
at a gym in the city of Campina Grande, State of Paraiba,
Brazil. The procedures employed in this research align with
cthical criteria for studies involving human subjects, follow-
ing Resolution (466/12) of the National Health Council.
The research protocol was approved by the Research Ethics
Committee of the State University of Paraiba (opinion:

4,974,177).

Study design

The sample comprised 20 women individually and
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personally invited over a two-week period during morning,
afternoon, and night shifts. Recruitment was based on a
group of 163 women enrolled in the gym where the re-
search was conducted. Out of these, 58 were eligible for
invitation (fitting within the inclusion criteria described be-
low), and 32 expressed availability and/or interest in par-
ticipating. However, only 20 participants met the inclusion
criteria, which required them to have been performing
strength training continuously for at least six months, with
a weekly frequency of at least three times per week; to re-
port having a regular MC (28 days); to be able to use or not
use contraception (regardless of the method); and not to
present any clinical condition that would limit the execu-
tion of the proposed tests.

After the selection process and signing of the informed
consent form (ICF), participants completed a sociodemo-
graphic questionnaire to gather information on age, weight,
height, MC pattern, and training history, aiming to charac-
terize the sample.

Subsequently, the sit and reach test (SRT) for assessing
ﬂexibi]ity and the 1-Maximum Repetition Test (1RM) for
evaluating strength were administered on the first two days
of the sociodemographic questionnaire, postmenstrual and
premenstrual periods, following this order. To characterize
the MC and perform tests during different periods, partici-
pants filled out a table indicating the possible dates of their
MC, following the classification suggested by Weineck
(2000), as follows: (1) menstrual period (days 1 to 3); (2)
post-menstrual period (4th to 11th day); (3) intermenstrual
period (12th to 22nd day); and pre-menstrual period (23rd
to 28th day). The first test session began during the men-
strual phase, with the onset date of the flow serving as a
reference for subsequent dates. When the flow started, the
already recruited participant would notify the main re-
searcher, who would then individually perform the collec-
tion within 48 hours (2 days) of the flow's onset. Subse-
quently, following the MC table, tests were conducted be-
tween the first two days of the post-menstrual phase (4 or
5 days after the onset of the flow), and finally, between the
first two days of the pre-menstrual phase (23 or 24 days af-
ter the flow). The results were recorded in a data collection
spreadsheet by the researcher himself, and the participants
only had access to the result values after the collection was
completed (after tests in the pre-menstrual phase), reduc-
ing the risk of result bias (Figure 1).

2 SAT
2 aARM test
2 lnformed consent form ath or sth daw after the
2 apt i onset of flow (frst 48 lours of
the post-menstrual period)
e Post-menstrual
selection per
Mewnstrual pre-menstrual
period period

aztiy or 22th. day after the
ovset of flow (Frst 48 hours of
the post-meotrual perod)

Withnn a8 howrs of the oviset
of flow (ast or 2nd dau)
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2 afM test 4 SAT
2. aRM test

Figure 1. Study design.

Furthermore, to minimize errors, all participants were
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instructed to refrain from exercising for at least 24 hours
before the collections to avoid influencing the results. The
evaluation always began with STR, as flexibility capacity is
more susceptible to performance variations due to previous
effort than muscular strength (Fleck & Kraemer, 2017; Ira-
wan et al., 2023), with the 1RM test being conducted af-
terwards. To reduce mechanical error in execution, test in-
structions were provided in advance, and before executing
the data collection, participants performed a preliminary
test, which was not recorded and aimed to familiarize them
with the execution.

Collection procedures

The SRT was employed to assess flexibility capacities
(Wells & Dillon, 1952; Irawan etal., 2023), focusing on the
hamstring muscles and the lumbar region. For this test, the
participant is seated with knees extended, lower limbs
slightly separated, feet firmly supported on the wall of the
wooden box (dimensions: 30.5cm x 30.5cm x 30.5¢m), el-
bows extended, and upper limbs anteriorly flexed. From
this initial position, the participant executes a forward
movement with the torso, aiming to achieve the maximum
possible displacement with the hands on a graduated scale
in centimeters located at the top of the box. The zero point
of the scale aligns with the footrest and advances £ 28 cm
toward the participant.

Muscle strength was evaluated using the 1RM test
(Fleck & Kraemer, 2017; Grgic etal., 2020) on the leg ex-
tension chair to identify potential differences in strength
levels. The 1RM test involves a warm-up of 5 to 10 repeti-
tions with a load ranging from 40% to 60% of the estimated
by the evaluator 1RM, followed by a 1-minute rest. Subse-
quently, 3 to 5 repetitions are performed with a load rang-
ing from 60% to 80% of the estimated by the evaluator
IRM, followed by a 2-minute rest. In an estimated manner,
the load is then increased, and the participant attempts the
IRM. If performed successfully, there is another 3 to 5
minutes of rest, and the procedure is repeated for up to
three attempts. When the participant is unable to complete
the full movement correctly, the test is terminated, and the
load obtained in the last successful execution is validated as
the maximum load (Grgic et al., 2020). The initial position
of the leg extension chair has the knees positioned at 110°
of flexion, moving the leg to a position of 0° degrees of flex-
ion. The knees are aligned with the axis of the equipment,
and the contact with the pad provides external resistance
between the feet and the shin. The hip remains flexed at
approximately 90° (Vidmar et al., 2020).

Data analysis

Descriptive analysis was employed to characterize the
sample, with mean and standard deviation values presented.
Initially, an exploratory test confirmed the absence of out-
liers. The normality test (Shapiro-Wilk) indicated data nor-
mality across all comparisons. For evaluating differences be-
tween MC phases, the paired t-test was utilized. All anal-
yses were conducted using SPSS 17.0, the full version in
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English, with a predetermined significance level (p < 0.05).
Results

The study comprised 20 women who had engaged in
strength training for a minimum of 6 months, exercising at
least three times a week. The participants had a mean age of
26.65 = 5.51 years, a body mass of 64.1 & 8.39 kg, and a
height of 1.623 £ 0.05 cm.

Similar values were observed in the pre-menstrual and
menstrual periods (48.35 £ 16.52 kg), showing no varia-
tions between these periods, which were lower than the
values recorded in the post-menstrual period (50.65 £
17.70 kg). In terms of flexibility, the lowest measurements
were observed during the menstrual period (26.62 T 8.86
cm) and premenstrual period (29.10 £ 8.81 cm), with the
highest values noted in the postmenstrual period (29.43 £
8.69 cm) (Table 1).

Table 1.
Muscle strength (1RM test) and flexibility found in the CM phases.
Strength (kg)

Flexibility (cm)

Periods Mean £ SD Mean + SD
Median (Minimum - Maximum) Median (Minimum - Maximum)
Pre-menstrual 48.35 £ 16.52 29.10 £ 8.81
45.00 (25.00 - 76.00) 28.10 (15.20 - 47.00)
Menstrual 48.35 £ 16.52 28.62 £ 8.86
45.00 (25.00 - 76.00) 27.83 (14.65 - 46.55)
50.65 £ 17.70 29.43 £8.69

Postmenstrual = ¢ ¢0'95.00 - 78.00) 28.00 (15.25 - 46.90)

Kg: kilograms; cm: centimeters; SD: standard deviation.

When compared pairwise between periods and across
the main variables, a significant difference was observed in
flexibility. Specifically, differences were noted between the
pre-menstrual and menstrual period (1.64%; p=0.002),
pre-menstrual and post-menstrual (-1.13%; p=0.002), and
menstrual and post-menstrual (-2.82%; p=0.001). How-
ever, no significant difference was observed in the muscle
strength variable between periods (Table 2).

Table 2.
Difference in strength (1RM test) and flexibility (TSA) between periods: pre-
menstrual, menstrual and post-menstrual.
Strength
Akg (%) £SD (p)
0.00 (0.00%) *

Flexibility
Acm(%)ESD (p)
0.48 (1.64%) *

Comparison between periods

Pre-menstrual — menstrual

16.30 (p=1.00)  8.72 (p=0.002) *
. rual vostmenstrual 23 (4.76%) * 0.33(1.13%) *
re-menstrual — P()b -menstrual 16,78 P:0,671> 8,63 (I)ZO,OOZ)*

2.3 (4.76%) + 0.81(2.82%) +
16.78 (p=0.670) 8.67 (p=0.001)*
Note: * p<0.005; Kg: kilograms; cm: centimeters; SD: standard deviation.

P g g

Menstrual — post-menstrual

Discussion

The hormonal condition undergoes changes during the
MC, leading to fluctuations in physical performance
(Schoenfeld etal., 2023). In the follicular phase, which lasts
from 1 to 14 days, the menstrual and post-menstrual peri-
ods occur. During menstruation, estrogen production be-
gins (for ovulation control), a phase that typically exhibits a
reduction in physical performance due to the low
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concentration of estrogen present, as it has not yet reached
its optimal levels. Additionally, there are biological conse-
quences associated with menstrual flow, such as flow inten-
sity, pain, discomfort, and loss, which can increase the sen-
sation of fatigue (Blagrove etal., 2020; Kissow et al., 2022;
Mufioz et al., 2024).

In the post-menstrual phase, estrogen levels are already
clevated, contributing to anabolic responses. Moreover,
they are accompanied by an increase in noradrenaline pro-
duction, which directly affects physical capacity, possibly
reaching peak performance during this phase of the cycle
(Kissow et al., 2022). This performance begins to decline
but still remains satisfactory when reaching the ovulation
phase, which typically occurs between 11 and 16 days be-
fore the subsequent menstruation. This is due to a sharp
drop in estrogen, reducing anabolic capacity, and an in-
crease in progesterone, which enhances catabolism, result-
ing in a hormonal concentration reversal and preparing the
body for the luteal phase (Blagrove et al., 2020; Kissow et
al., 2022; Muroz et al., 2024).

In this study, no significant differences were observed in
muscular strength between the periods, although the great-
est strength was reported in the post-menstrual period, be-
ing 4.76% higher than in the pre-menstrual and menstrual
periods. Although no significant differences in muscle
strength were demonstrated between the periods, greater
strength was found in the post-menstrual period, being
4.76% higher than in the menstrual period. This fact is jus-
tified by hormonal fluctuations leading to peak performance
precisely during this period. This result was observed by
Rodrigues, Correia & Wharton (2019), who found that in
the mid-follicular phase (post-menstrual period), strength
was greater than in the early follicular phase (menstrual pe-
riod), assessing muscle strength through the 1-RM test in
15 women engaged in strength training for at least three
years.

The discrepancies in results compared to the present
study may have arisen due to the training time of the evalu-
ated participants, as in this study, they had been training for
a minimum of 6 months. This fact can be justified by the
similar results found in the study by Michalski and col-
leagues (2020), who also did not observe significant differ-
ences in strength between the MC periods in women who
had been strength training for at least 6 months.

Regarding the pre-menstrual period, muscular strength
was identical to that of the menstrual period, equally show-
ing lower values than the post-menstrual period (4.76%).
These results are justified by the biological conditions of the
luteal phase, where the pre-menstrual period occurs. At
this moment, estrogen levels rise again but do not reach the
same level as the post-menstrual period. There is also a
higher concentration of progesterone and a reduction in
noradrenaline concentrations (Blagrove et al., 2020; Kis-
sow etal., 2022).

In addition to the aforementioned biological conditions,
estrogen and progesterone concentrations affecting energy
performance (anabolism and catabolism), the reduction of
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noradrenaline that occurs in this phase directly influences
mood, leading to the situation known as premenstrual ten-
sion. Besides affecting mood, it causes feelings of fatigue,
pain, and fluid retention, thus resulting in the worst physi-
cal performances during the pre-menstrual period (Pour-
nasiri et al., 2023).

These results were also highlighted by Rodrigues, Cor-
reia & Wharton (2019) in the previously mentioned study,
where they found the lowest strength outcomes in the luteal
phase (pre-menstrual period) when compared to menstrual
and post-menstrual periods, which yielded the best results.
Similar findings were also observed by Pournasiri and col-
leagues (2023), who assessed the muscular strength of 37
athletes engaged in various sports for a minimum of three
years. This was done through an isokinetic analysis of knee
extensors and flexors, revealing that athletes exhibited
higher strength indices in the post-menstrual period com-
pared to the menstrual and pre-menstrual periods.

Concerning the flexibility variable, the present study
observed a greater range of motion in the post-menstrual
period (29.43 £ 8.69 cm), followed by the pre-menstrual
period (29.10 £ 8.81 c¢m) and menstrual period (26.62 £
8.86 cm), with significant differences noted between men-
strual and pre-menstrual (p=0.002), menstrual and post-
menstrual (p=0.001), and pre-menstrual and post-men-
strual (p=0.002).

According to Miyazaki & Maeda (2022), joint stiffness is
lower in the post-menstrual phase. These results were ob-
tained by assessing stiffness in different phases of the MC in
the knee's extension and flexion movements in eight
women. This justifies the physiological hypothesis that in-
creased estrogen in this phase not only contributes to
strength aspects but also reduces joint stiffness, favoring the
stretching of the quadriceps femoris and hamstring muscles,
thereby promoting joint flexibility.

Examining joint instability, a factor that could directly
influence flexibility, Ghangrekar and colleagues (2020) did
not observe variations in instability during the three phases
of the cycle, evaluating 90 women exercising for at least 3
months. Such findings, like those of the present study, do
not confirm the hypothesis that relaxin favors ligament lax-
ity, given that the highest concentrations of this hormone
occur in the luteal phase (pre-menstrual period). In this
phase, the degree of flexibility was lower than in the post-
menstrual period (p=0.002).

Similar results were also found by Szajnowska and col-
leagues (2022), who assessed mobility through the toe-to-
floor distance test, examining the mobility of the posterior
chain of the lower limbs and trunk in 10 women. They ex-
hibited more significant values in the late follicular phase
(post-menstrual) when compared to the luteal phase (pre-
menstrual).

Another relevant factor that can vary due to fluctuations
in the MC is sports performance because changes in
strength and flexibility, determinative capacities for numer-
ous sports, can either enhance or impair performance.
When assessing the perception of 130 volleyball athletes
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regarding the sensation of improved performance, Ergin &
Kartal (2020) reported that athletes experience changes in
performance according to menstruation, especially during
the menstrual period (58.5%). After the menstrual period,
they report feeling better regarding performance in training
and competitions.

These factors can influence athletes' injuries, as ob-
served by Barlow and colleagues (2023), who followed 26
football athletes and identified that the highest incidence of
injuries occurs in the luteal phase (pre-menstrual period),
especially those of muscular origin. Results that may arise
from lower performance in this MC period due to the afore-
mentioned biological responses.

Conclusions

Thus, it is concluded that women with a regular MC and
engaged in strength training for at least 6 months exhibit
slightly greater strength in the post-menstrual period, albeit
without statistically significant results. On the other hand,
flexibility appears to be influenced by the MC, showing bet-
ter results in the post-menstrual phase.

However, the present study was conducted in a cross-
sectional manner, with factors and personal conditions that
could directly influence the obtained results. Additionally,
the athletes had a low training history, which may make
them less sensitive to performance variations during the
MC.

Therefore, we suggest further research on the topic,
adopting a longitudinal approach with women who have a
more extensive training history, to identify possible varia-
tions in strength and flexibility during the MC. This per-
spective aims to provide accurate guidance regarding the
period in which women demonstrate optimal physical per-
formance.

References

Ansdell, P., Thomas, K., Hicks, K.M., Hunter, S.K.,
Howatson, G., & Goodall, S. (2020). Physiological sex
differences affect the integrative response to exercise:
acute and chronic implications. Exp. Physiol., 105(1),
2007-2021. https://doi.org/10.1113/EP088548

Barlow, A., Blodgett, ].M., Williams, S., Pedlar, C.R., &
Bruinvels, G. (2023). Injury incidence, severity, and
type across the menstrual cycle in elite female profes-
sional footballers: A prospective three-season cohort
study. medRxiv.
https://doi.org/10.1101/2023.07.12.23292497

Blagrove, R.C., Bruinvels, G., & Pedlar, C.R. (2020). Var-
iations in strength-related measures during the men-
strual cycle in eumenorrheic women: A systematic re-
view and meta-analysis. ]J. Sci. Med. Sport, 23(12),
1220-1227.
https://doi.org/10.1016/j.jsams.2020.04.022

Ergin, E., & Kartal, A. (2020). Menstrual cycle and sport-
ing performance perceptions of elite volleyball players.

-708-

Int J Appl Exerc Physiol, 9(10), 57-64.

Fleck, S.]., & Kraemer, W.]. (2017). Fundamentos do trei-
namento de for¢a muscular. Artmed Editora.

Ghangrekar, M.V., Chotai, K., Rayjade, A., & Patil, S.
(2020). Prevalence of Generalised Joint Laxity During
Various Phases of Menstrual Cycle in Physically Active
Women. Indian | Public Health Res Dev, 11(5), 05235.
https://doi.org/10.37506/ijphrd.v11i5.9325

Grgic, J., Lazinica, B., Schoenfeld, B.]., & Pedisic, Z.
(2020). Test—Retest Reliability of the One-Repetition
Maximum (1RM) Strength Assessment: a Systematic
Review. Sports Med, 6(1), 31.
https://doi.org/10.1186/540798-020-00260-z

Irawan, S. D., Husna, A. K., Fathoni, N., & Rahim, A. F.
(2023). Exercicios para rigidez dos isquiotibiais. Medi-
cina KnE, 3(3), 114-119.
https://doi.org/10.18502/kme.v3i3.13493

Kissow, J., Jacobsen, K.]., Gunnarsson, T.P., Jessen, S., &
Hostrup, M. (2022). Effects of Follicular and Luteal
Phase-Based Menstrual Cycle Resistance Training on
Muscle Strength and Mass. Sports Med., 52(1), 2813-
2819. https://doi.org/10.1007/540279-022-01679-y

Michalski, T., Michalik, P., Dgbrowska-Galas, M., Krol,
T., & Rutkowska, M. (2020). Effect of the menstrual
cycle on muscle strength in young women. Polish Ann
Med, 27(1), 39-44.,
https://doi.org/10.29089/2019.19.00092

Miyazaki, M., & Maeda, S. (2022). Changes in hamstring
flexibility and muscle strength during the menstrual cy-
cle in healthy young females. J. Phys. Ther. Sci., 34(2),
92-98. https://doi.org/10.1589/jpts.34.92

Mufioz, C.D., Vecino, J.C.., Bataller, A.G., & Mas, J.R.L.
(2024). Valoracion perceptiva del rendimiento fisico y
psicologico en funcion del tipo de entrenamiento reali-
zado y las fases del ciclo menstrual en mujeres deportis-
tas (Perceptual assessment of physical and psychological
performance depending on the type of training per-
formed and the phases of the menstrual cycle in female
athletes). Retos, 51, 864-871.
https://doi.org/10.47197/retos.v51.101374

Pournasiri, F., Zarei, M., Mainer-Pardos, E., Rubio-Mora-
les, A., & Nobari, H. (2023). Isometric and isokinetic
strength of lower-limb muscles in female athletes during
different phases of the menstrual cycle: a causal-com-
parative  study. Res  Article, 23(1), 657.
https://doi.org/10.1186/512905-023-02819-w

Rodrigues, P., Correia, M.A., & Wharton, L. (2019). Ef-
fect of menstrual cycle on muscle strength. ] Exerc
Physiol Online, 22(5), 89-96.

Schoenfeld, B.]., Androulakis-Korakakis, P., Pifiero, A.,
Burke, R., Coleman, M., Mohan, A.E., et al. (2023).
Alterations in Measures of Body Composition, Neuro-
muscular Performance, Hormonal Levels, Physiological
Adaptations, and Psychometric Outcomes during Prep-
aration for Physique Competition: A Systematic Review
of Case Studies. J. Funct. Morphol. Kinesiol., 8(1), 59.
https://doi.org/10.3390/jfmk8020059

Retos, nimero 55, 2024 (junio)


https://doi.org/10.1113/EP088548
https://doi.org/10.1101/2023.07.12.23292497
https://doi.org/10.1016/j.jsams.2020.04.022
https://doi.org/10.37506/ijphrd.v11i5.9325
https://doi.org/10.1186/s40798-020-00260-z
https://doi.org/10.18502/kme.v3i3.13493
https://doi.org/10.1007/s40279-022-01679-y
https://doi.org/10.29089/2019.19.00092
https://doi.org/10.1589/jpts.34.92
https://doi.org/10.47197/retos.v51.101374
https://doi.org/10.1186/s12905-023-02819-w
https://doi.org/10.3390/jfmk8020059

2024

, Retos, 55, 704-709

© Copyright: Federacién Espaniola de Asociaciones de Docentes de Educacién Fisica (FEADEF) ISSN: Edicidn impresa: 1579-1726. Edicion Web: 1988-2041 (https:/ /recyt.fecyt.es/ index. php / retos/ index)

Szajnowska, M., StroZ, |., Bula, A., Glowacki, B., Rudek-

Zeprzalka, M., & Opala-Berdzik, A. (2022). The influ-
ence of menstrual cycle phases on trunk flexion mobility
assessed with the finger floor distance test: a preliminary
study. Med  Sci  Pulse, 16(3), 71-76.
https://doi.org/10.5604/01.3001.0015.9964

Thomas, J.R., Nelson, ].K., & Silverman, S.]. (2009). Mé-

todos de pesquisa em atividade fisica. Artmed Editora.

Vidmar, M.F., Baroni, B.M., Michelin, A.F., Mezzomo,

Maria Vitoria do Nascimento Pereira

Datos de los autores:

Pedro Pinheiro Paes
Marlene Salvina Fernandes Costa
Igor Lima Tavares Freitas
Rubem Cordeiro Feitosa
José Manuel Delfa de la Morena
Walmir Romario Santos
Wlaldemir Roberto Santos

-709-

maria.vitoria.pereira@aluno.uepb.edu.br
pppaes@ufpe.br
marlenesfc@hotmail.com
Igor limafreitas@ufpe.br
Rubem.cordeiro@ufpe.br
jose.delfa@urjc.es
walmir_santos@outlook.com
wlaldemir.santos(@upe.br

M., Lugokenski, R., Pimentel, G.L., etal. (2020). Iso-
kinetic eccentric training is more effective than constant
load eccentric training for quadriceps rehabilitation fol-
lowing anterior cruciate ligament reconstruction: a ran-
domized controlled trial. Braz J Phys Ther, 24(5), 424-
432. https://doi.org/10.1016/j.bjpt.2019.07.003

Weineck, J. (2000). Biologia do Esporte. Ed. Manole, Sao

Paulo.

Wells, K.F., & Dillon, E.K. (1952). The sit and reach—a

test of back and leg flexibility. Res Q., 23(1), 115-118.

Autor/a
Autor/a
Autor/a
Autor/a
Autor/a
Autor/a
Autor/a — Traductor/a
Autor/a

Retos, nimero 55, 2024 (junio)


https://doi.org/10.5604/01.3001.0015.9964
https://doi.org/10.1016/j.bjpt.2019.07.003

