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Abstract

Background. Yoga has received a lot of focus as a holistic training method combining physical, psychological, and
cognitive development, although there is still a lack of controlled evidence in women’s competitive team sports.
Objectives. This study aimed to evaluate the impact of an eight-week structured yoga intervention on cognitive focus,
psychological resilience, perceived stress, and functional performance of collegiate women’s basketball players.
Materials and Methods. A total of thirty athletes (aged 19-24 years) were randomly divided into an Experimental
Group (yoga + routine training) and a Control Group (routine training only). Cognitive (d, Test of Attention),

psychological (CD-RISC-10, PSS-10), and physical (vertical jump, sprint, agility) outcomes were assessed before and
after the intervention. Data analysis was performed using mixed ANOVA and confirmatory ANCOVA with baseline
covariates. Effect sizes (Cohen’s d, partial n°), along with 95% confidence intervals, were calculated, and the p-values

were adjusted according to the Benjamini-Hochberg false discovery rate (FDR) method.

Results. For cognitive focus (p <.001), resilience (p = .004), stress reduction (p = .002), and agility (p =.011),
significant Group x Time interactions were noted. ANCOVA verified the strength of these effects, even after
controlling for differences in baseline. PCA revealed two latent dimensions, namely psychological-cognitive and
motor performance, which together accounted for more than 75 % of the variance.

Conclusions. The yoga program markedly improved psychophysiological readiness and functional efficiency in
comparison to routine training. These findings suggest that yoga can be an integrative approach for enhancing

athletes’ performance at the preparation stage.

Keywords: yoga intervention, women athletes, cognitive focus, psychological resilience, functional performance.

Introduction

In sports like basketball, where there is competition,
there is a special blend of physical performance and mental
skills. The athletes maintain their cognitive focus all the time,
control their feelings and prepare the bodies in unpredictable,
sometimes very stressful situations (Birrer & Morgan,
2010). It is even more so in women’s team sports, where
the players sometimes have to face stereotypes based on
gender, psychosocial stressors, or even competing academic
or social obligations (Kavoura et al., 2015; Wachsmuth et
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al., 2018). If these stressors are not handled properly, they
will affect the athletes’ psychological stability and their
performance, thus, an integrative training approach being
suggested. To put it in a different way speaking of basketball,
the best performance is not completely dependent on
physical conditioning and skills but mostly on the mind.
Supporting cognitive factors such as sustained attention,
selection, and arousal control have a very good impact on
the base in conflict and unpredictable situations (Montuori
etal., 2018). Psychologically, a major trait of an athlete can be
the ability to bounce back from stress and thus the athlete’s
response to pressure, recovery from loss, and consistency in
competing over the years will be determined by the athlete’s
resilience (Fletcher & Sarkar, 2012). Interestingly, because
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of the overlapping of the psychological and physical areas,
the majority of training programs seem to be focused on the
acquisition of technical and physical skills with no or very
little mental training (Simonsmeier et al., 2021).

logical needs (Woodyard, 2011). On the other hand,
physical exercise, yoga not only presents but also passes on
its benefits through the regulation of the autonomic nervous
system and the hypothalamic-pituitary-adrenal (HPA) axis
(Pascoe et al., 2017). To mention some, yoga has been seen
to increase vagal tone, activate the prefrontal cortex, and
lower cortisol release, thus treating anxiety and improving
cognitive performance (Gothe et al., 2013; Streeter et al.,
2012). Yoga for athletes is supported by empirical evidence.
Among various benefits, yoga practice has been reported
to provide the most important one-improving flexibility,
balance, and core strength-supporting individual sports
like gymnastics, running, or swimming mainly (Cowen
& Adams, 2005; Polsgrove et al., 2016). The number
of studies involving competitive team-sport athletes is
limited, especially females, who being different from males
in neuroendocrine and psychosocial stress and recovery,
may need a different approach (Miicke et al., 2018). A vast
majority of the studies have been conducted based on a
single-factor framework where only one outcome variable
such as anxiety or flexibility is studied at a time without
considering the complex interaction among cognitive,
emotional, and functional variables characterizing the state
of readiness for the game.

The vacuum in literature offered chance for the newborn
literature to introduce along the way multivariable methods
that would uncover the hidden effects and interaction modes
operating in psychophysiological adaptation (Mullins
et al., 2020). The application of the multivariate methods
such as MANOVA and PCA is helpful in presenting a
more comprehensive picture of the influence of yoga
simultaneously on mental and physical aspects. It is a fact
that this issue comes into play in basketball, where players
switch from high-cognitive workload (e.g., reading plays)
to high-physical-demand (sprinting, jumping) almost
instantaneously (Scanlan et al., 2012). Taking into account
the practical nature of yoga, it is mainly viewed as beneficial
to a team sport setting, allowing for easy time management,
low cost and suitability for different training phases, such
as warm-ups and recovery (Field, 2011). No particular gear
is required; moreover, the intensity of these sessions can
be modified according to the competitive calendar, so they
are extremely accessible for both elite and sub-elite teams
(Gard et al., 2014). However, one of the major limitations of
established literature is the lack of controlled longitudinal
studieswithfemaleathletesemployingmultivariate outcomes.
The majority of studies utilize pre-post single-group designs
without comparison controls which restricts cause and effect
conclusions from such studies (Abdollahipour et al., 2020).
The two-group experimental studies that are well-designed
are still required to determine the effectiveness of yoga in
performance preparation in comparison with the regular
training protocols. Psychological and physical performance
measures that are well-validated and relevant to sports are
also equally important for allowing cross-domain, robust
evaluation (Park et al., 2020).

Therefore, the current research was intended to see
whether an eight-week yoga program would make any

impact on the four major areas of performance in women
basketball players: cognitive focus, psychological resilience,
perceived stress, and composite physical performance
(agility, sprint, and jump). The experiment was conducted
in a two-group controlled trial manner. The Experimental
Group (EG) engaged in yoga in addition to their regular
basketball training, while the Control Group (CG) continued
their regular training without any yoga intervention. All
the outcomes were measured by means of standardized
psychological questionnaires (e.g., the Resilience Scale and
the Perceived Stress Scale) and field-tested performance
which were considered to be valid (e.g., vertical jump and
shuttle run tests). A multivariate approach employing 2x2
mixed ANOVA was used for interaction effect analysis, and
then paired t-tests and effect sizes were further conducted.
Furthermore, principal component analysis was applied to
standardized change scores to uncover latent structures and
Pearson’s correlation was utilized to examine inter-variable
associations.

The authors of this study predicted that the experimental
group (EG) would show large improvements in all of the
covered areas and would also indicate by the end of the study
that stress levels are much lower than the control group
(CG). The multivariate analysis was expected to point out
strong interaction effects among the outlined variables in
the cognitive-emotional-physical domain thus signifying
the integration of psychophysiological adaptation. Besides,
PCA was thought to show interrelated latent dimensions
of psychological readiness and athletic output resulting in
one of the ways that intervention efficacy assessment has
been done for the project. The project intended to add to
applied sport science by offering an evidence-based, easily
replicable intervention for women basketball players.
While comparing a structured yoga protocol with the usual
training, the research will not only look into the effects of
yoga on athletes and the methods of regulating emotions and
thus enhancing performance in a team sport environment
but will also offer practical solutions for athlete preparation.

Materials and Methods

Study Design

In order to verify the effectiveness of the eight-week
structured yoga intervention on psychophysiological and
performance outcomes, a two-arm pre-post experimental
design was utilized for competitive women basketball
players. The participants were randomly assigned to either
an Experimental Group (EG), which was given yoga along
with their routine basketball training, or a Control Group
(CG), which was allowed to continue with its standard
practice schedule. The randomization process was completed
by an independent researcher, who was not involved in
testing or providing the intervention, using a computer-
generated random number sequence (Microsoft Excel
RAND function). Group assignments were kept in sealed
opaque envelopes to secure allocation concealment up to
the time of enrolment. Since the program was behaviour-
oriented, blinding of participants was not possible; however,
all outcome assessors and data analysts were blinded to
group allocation in order to reduce the likelihood of bias.
The assessments took place at baseline and right after
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the intervention employing cognitive, psychological, and
physical performance measures that are standard and under
the same environmental conditions.

Participants and Eligibility

The research involved a total of 30 competitive female
basketball players (ages 19-24), who were recruited from
university teams and randomly distributed into either the
Experimental Group (EG, n = 15) and Control Group (CG,
n = 15). They were paired by age, playing experience, and
baseline scores. The following conditions were applied to
include them in the group: (a) they have not previously
participated in any yoga or mindfulness-based intervention;
(b) their medical records indicate that they are fit for
moderate-to-vigorous activities; and (c) they are willing
to participate in at least 90% of the sessions. The criteria
for exclusion were: (a) an injury to the musculoskeletal
system that occurred within the last six weeks; (b) being
on anxiolytic or psychotropic drugs; and (c) engaging in
any psychological or physical intervention on a structured
basis at the same time. The participants signed informed
consent forms in triplicate. The study was ethically approved
by the Institutional Human Ethics Committee, AUCPE,
Karaikudi, Tamil Nadu, India (Approval No. RC. R1/Ph.D/
R20162276/DC&CV/2021). Informed consent was obtained
in writing from all participants prior to their enrolment, and
all experimental procedures were conducted in accordance
with the principles of the Declaration of Helsinki (2013
revision). Baseline demographic and physical characteristics
for both groups are displayed in Table 1.

Table 1. Baseline Characteristics of Participants in
Experimental and Control Groups

Variable EG(n=15) CG(n=15) ty, p
Age (years) 21.4+12 21.6+13 045 .654
Height (cm) 167.3+£49 166.8+52 0.29 .771
Weight (kg) 61.2+58 605+63 034 .736
Years of basketball training 6.1 + 1.5 63+1.4 042 .678
Weekly practice hours 83+21 8.0+£2.0 0.39 .700

Intervention Protocol

The eight-week yoga intervention was designed in
a progressively evolving manner to produce cumulative
adaptations in the physical and cognitive domains while
ensuring consistency with association-based psychological
engagement (See Table 2).

Outcome Measures

Validated and standardized tools are utilized to evaluate
directly outcome variables throughout the four domains:
cognitive, psychological, and functional performance.
Attention focus was drawn through the d2 Test of Attention
(Brickenkamp & Zillmer, 1998), where Total Performance
(TP) scored theunderliningselectiveattentionand processing
speed. Psychological resilience took its place through the
10-item Connor-Davidson Resilience Scale (CD-RISC-10)
where higher figures meant more emotional adaptability.
Perceived stress was claimed via the 10-item Perceived Stress

Table 2. Structured Yoga Intervention Timeline (8 Weeks, 24 Sessions)

Mindful
Week Session Focus Pranayama Asanas (Postures) indfu IfeSS / Progression Notes
Relaxation
Week 1 Foundation: Breathing Diaphragmatic Tadasana, Vrikshasana, Body scan Introduction to yoga
and Basic Mobility breathing Bhujangasana meditation principles; slow-paced
movements
Week 2 Stability and Balance Alternate nostril ~ Virabhadrasana I &1II, Guided breath Increased hold duration
Trikonasana awareness (10-15 sec); posture
corrections
Week 3 Dynamic Flexibility and  Ujjayi breathing ~ Setu Bandhasana, Mindfulness of Introduction to flow
Core Activation Naukasana, Marjariasana ~ movement sequences; transitions

Week 4

Week 5

Lower-Body Strength and

Recovery

Mental Focus and Full-
Body Flow

Kapalabhati (mild) Utkatasana, Anjaneyasana,

Anulom-Vilom

Week 6 Integrated Core and Bhramari
Balance Control

Week 7 Stress Regulation and Sheetali breathing
Autonomic Reset

Week 8 Consolidation and Practitioner’s
Recovery choice

Supta Padangusthasana

Surya Namaskar (slow),
Virabhadrasana III

Bakasana prep, Ardha

Chandrasana, Salabhasana

Supine twist, Balasana,
Paschimottanasana

Mixed postures based on
participant feedback

Progressive muscle
relaxation (PMR)

Focused attention
training

Visualization
practice

Deep diaphragmatic
relaxation
Self-guided
mindfulness &
journaling

between postures

Increased repetition;
emphasis on alignment

Integration of learned
asanas into continuous
sequences

Hold times increased to
20 sec; minor postural
challenges

Slower tempo; restorative
session emphasis

Recap of full protocol;
emphasis on self-awareness

Note: Each session was ~45 minutes: 10 min Pranayama, 25 min Asana, 10 min Mindfulness.
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Scale (PSS-10), which gauges subjective stress, with high
figures representing the impersonal view of stress (Cohen et
al., 1983). Regarding functional performance, three physical
components were assessed: agility (by the 10m Shuttle Run
Test), explosive power (determined by the Vertical Jump
Test), and sprint speed (via the timing of 30m Sprint Test
using a digital stopwatch). Just as in every case, the outcome
variable measurement was performed by trained assessors
who strictly adhered to standardized protocols. The test-
retest reliability coefficients of all these measures surpassed
the intraclass correlation value of 0.85, thus, temporal
stability was assured. The pre- and post-intervention
evaluations of both the Experimental and Control groups
were performed in identical environmental conditions
to limit the impact of variability. The foremost result was
cognitive focus via d2 Test of Attention, which is time and
again linked to psychophysiological readiness. The other
psychological (resilience, perceived stress) and physical
performance measures (vertical jump, sprint, agility) were
classified as secondary outcomes.

Statistical Analysis

Data were analysed using IBM SPSS Statistics (Version
25.0; IBM Corp., Armonk, NY, USA). Descriptive statistics
(mean * SD) were computed for all measured variables, and
data normality was assessed through the Shapiro-Wilk test.
Homogeneity of variances was verified using Levene’s test,
and equality of covariance matrices was confirmed through
Box’s M test. A two-way mixed-design ANOVA (Group x
Time) was performed to examine within- and between-
group differences across all dependent variables. When
significant interaction effects were identified, Bonferroni-
adjusted post hoc tests were applied to locate pairwise
differences. To account for the multiplicity of outcomes,
p-values were adjusted using the Benjamini-Hochberg
false discovery rate (FDR) procedure, ensuring control
of Type I error. Both unadjusted and adjusted p-values
are presented, with statistical significance interpreted at
an adjusted p < 0.05. To further validate these outcomes,
analysis of covariance (ANCOVA) was conducted for each
dependent variable, incorporating baseline (pre-test) scores
as covariates to adjust post-intervention comparisons. This
approach confirmed the robustness of group effects and
ensured that observed improvements were not influenced
by initial score variability. Effect sizes were expressed as
partial eta squared (n°) for ANOVA models and Cohen’s d
with 95 % confidence intervals for within-group pre-post
changes, applying Hedges’ g correction for small sample
bias. Effect sizes were interpreted as small (> 0.20), medium
(= 0.50), and large (= 0.80). All analyses were two-tailed,
and results are presented as mean differences with associated
significance levels and confidence intervals.

Results

Data analyses were carried out where it was evaluated
the impact of eight-week yoga intervention on cognitive,
psychological and physical performance outcomes of
Experimental Group and Control Group as well. All the
variables were found to be normally distributed and had
equal variances. A 2 x 2 mixed ANOVA showed significant

interaction effects for Group x Time in a moderate number
of outcome measures, which indicated that the changes in
the groups were different. The differences pre- and post-
intervention within groups were then investigated by using
paired t-tests.

Table 3. Pre-Post Descriptive Statistics and Paired t-Test
Results for Experimental and Control Groups

Variable Group (MP;;D) (MP-l_(-)sStD) P
Cognitive Focus EG 7124 +64.1 652.2+56.3 5.37 <.001
(ms) CG 710.1+60.7 702.3+59.5 1.02 .319
Resilience Score EG 613+46 68.8+42 6.12<.001

CG 609+42 624+43 143 .169
Perceived Stress EG 21.7+51 154+47 5.89 <.001
(PSS) CG 222454 209+56 112 271
Vertical Jump EG 27540 318+43 4.55<.001
(cm) CG 272+45 286+48 214 .048
20-m Sprint (sec) EG 3914021 3.78+0.18 3.63 .003

CG 390+0.20 3.87+0.22 0.88 .389
Agility (sec) EG 1092 +0.54 10.26 £ 0.50 4.91 <.001
CG 10.94+0.50 10.77 £0.48 1.53 .145

Note. EG = Experimental Group; CG = Control Group. t4 values
are based on paired samples t-tests within each group.

This experimental research yielded results in which
differences were discovered between the Experimental
Group (EG) and the Control Group (CG). The former
performed an 8-week yoga intervention in conjunction with
the basketball training that they regularly attended, while
the latter continued their regular exercise without yoga. The
differences, illustrated in Table 3, show a significant increase
of the EG from the pre-test to the post-test in all the variables
measured: cognitive focus support (p <.001), resilience (p <
.001), perceived stress (p < .001), vertical jump (p < .001),
sprint speed (p = .003), and agility (p < .001). Conversely,
the CG experienced a small but significant gain in vertical
jump (p = .048) while other changes did not attain statistical
significance, thereby indicating that the natural training
effect without any intervention was limited.
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Fig. 1. Pre-Post Comparison of Cognitive, Psychological, and
Performance Outcomes Across Groups
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Table 4. Mixed ANOVA Results and Effect Sizes (Cohen’s d, 95 % CI) for Group x Time Interactions

Variable F (1,28) P n’ Cohen’s d (95 % CI) EG Cohen’s d (95 % CI) CG
Cognitive Focus (d2 TP Score) 12.76 <.001 31 1.28 (0.82 - 1.74) 0.19 (-0.25 -0.63)
Resilience Score 9.84 .004 .26 1.11 (0.68 -1.53) 0.35 (-0.11 - 0.80)
Perceived Stress (PSS-10) 11.13 002 28 1.32 (0.84 -1.80) 0.24 (-0.20 -0.68)
Vertical Jump (cm) 5.72 .024 17 0.95 (0.51 -1.38) 0.42 (-0.06 -0.89)
20-m Sprint (sec) 391 057 13 0.81 (0.36 -1.26) 0.18 (-0.28 -0.63)
Agility (sec) 7.21 .011 21 1.04 (0.59 -1.48) 0.31 (-0.14 -0.75)

Note. EG = Experimental Group; CG = Control Group; n> = Partial Eta Squared. Cohen’s d values indicate within-group pre-post change
magnitude with 95 % confidence intervals (Hedges' g correction applied for small sample bias). Higher d2 Total Performance Scores

represent better cognitive focus

Figure 1 shows the standardized effect sizes (Cohen’s d)
for the pre-post intervention changes in the Experimental
Group (EG)and Control Group (CG) in the cognitive focus,
psychological resilience, perceived stress, and functional
performance domains. Among the EG, the effect sizes were
large and significant across all variables, especially in the
cognitive focus (d = 1.84) and resilience (d = 1.71). The stress
reduction effect was also large (d = -1.45), showing that the
perceived stress levels had been significantly reduced after
the intervention. Functional performance also showed very
large effects (d = 2.03) in the EG. On the contrary, the CG
reported negligible to small effect sizes in focus (d = 0.27),
resilience (d = 0.16), stress (d = -0.22), and performance (d
= 0.35), suggesting that even though routine training kept up
psychophysiological functions to some extent, the functions
did not gain significantly through the intervention period.
These comparisons of effect sizes between the groups add
weight to the argument for the yoga-based protocol to be the
best choice for the improvement of the mental and physical
states mostly in competitive female basketball players.

Table 4 shows the output of the mixed ANOVA that
the Group x Time interactions were significant for most
outcome variables, thereby indicating that the Experimental
Group (EG) outperformed the Control Group (CG) in the
end of the intervention period of eight weeks. The interaction
effect was the largest for cognitive focus as indicated by a
huge increment in d2 Total Performance scores (n*> = .31, p
<.001, d = 1.28 [0.82-1.74]), giving strong challenges to the
attentional control of the EG. The same was true for resilience
(0> =.26,p=.004,d = 1.11 [0.68-1.53]) and perceived stress
which dropped significantly in the EG (n* = .28, p =.002, d
= 1.32 [0.84-1.80]). Also functional performance variables
improved, with the moderate-to-large gains in vertical jump
and agility while sprint time got close to but not statistically
significant difference (p = .057). On the other hand, the
CG showed difficulties in the areas of effect sizes that were
negligible to small across all domains. These outcomes
together demonstrate the strong multivariate effect of the
structured yoga intervention, thus drawing attention to its
psychological and motor performance impact on female
basketball players in competition.

The Experimental Group (EG), as depicted in Figure
2, manifest consistent large effect sizes in all areas and
the most cognitive focus, resilience and stress reduction
being the areas of highest improvement (d = 1.11-1.32).
Besides, the vertical jump and agility showed moderate-
to-large gains, and sprint time changes were lower but still

| EEm Experimental Group

—7
——

0.0 0.5 1.0 15
Cohen’s d (Effect Size)

Vertical Jump -

Perceived Stress -

Resilience -

Cognitive Focus -

Fig. 2. Standardized effect sizes (Cohen’s d, 95% CI) for pre-post
changes across cognitive, psychological, and functional outcomes
in Experimental (EG) and Control (CG) groups

positive. The Control Group (CG) was, however, only able
to exhibit negligible to small effects across measures. This
visual outline gives more support to the yoga intervention’s
wider psychophysiological benefits and its being the best
among others. Participant adherence was throughout the
intervention remarkably high. According to attendance
records, the Experimental Group (EG) achieved an average
compliance rate of 92 % (+ 1.1), while the Control Group
(CG) had 97 % (% 0.7). Individual and group-level session
data are summed up in Appendix Table Al, confirming
that the participants attended over 85 % of the scheduled
24 sessions ensuring reliable exposure to the intervention.
The weekly training load profiles which were calculated
by the session-RPE method (Foster et al., 2001) showed a
progressive adaptation pattern in the Experimental Group
with mean loads rising from 278 + 35 AU in Week 1 to 312 +
40 AU in Week 8. The Control Group on the other hand kept
their loads stable across the same period with a range of 260-
275 AU. The data presented in Appendix Table A2 reflect
that yoga participants managed their workload consistently
and undergoing progressive physiological conditioning.
Correlation testing carried out on the scores after the
intervention (Table 5) showed a medium to strong negative
correlation between two sets of variables-stress versus
resilience (r = -.71); as well as stress versus cognitive focus (r
= -.64). Moreover, the correlation analysis showed moderate
positive links between resilience and some physical
performance parameters, i.e., vertical jump (r = .39) and
agility (r = -.47). The findings appear to support the notion
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Table 5. Pearson Correlation Matrix (Post-Intervention
Values)

Variable Focus Resilience Stress VJ Sprint Agility
Focus 1.00 58 64 43% -49*  -53%
Resilience 1.00 -7 39 -45% -47*
Perceived Stress 1.00 -36 42 39*
Vertical Jump (V]) 1.00 -.51*% -47*
20-m Sprint 1.00 .63
Agility 1.00

Note: p <.05 (*), p <.01 (**)

that psychological and physical readiness in athletes are
interconnected, thus advocating for the use of mind-body
integrative practices.

Table 6. Principal Component Analysis (PCA) Loadings of
Change Scores

Component 1 Component
Variable (Ps choI-)Co nitive) 2 (Motor-

Y 8 Performance)
Cognitive Focus -.81 .23
Resilience .79 17
Perceived Stress -.76 =22
Vertical Jump .33 .83
20-m Sprint -.29 -.79
Agility -4l -75
Eigenvalue 291 1.69
% Variance Explained 48.5% 27.9%

Note. Extraction method: Principal Component Analysis.
Rotation method: Varimax with Kaiser Normalization. Only
loadings > |0.70| were interpreted as significant contributors to
component structure.

Following the same pattern as seen in Table 6, the PCA
technique was able to extract two components, which in to-
tal explained 76.4% of the variance in the change scores. The
first component (Psycho-Cognition) had very high loadings
with Cognitive Focus (-.81), Resilience (.79), and Perceived
Stress (-.76), indicating that the main factor underlying psy-
chological improvements was self-regulation and attentional
control. The second component (Motor Performance) re-
ceived very strong positive loadings from Vertical Jump (.83)
but negative loadings from 20-m Sprint (-.79) and Agility
(-.75), thus showing the gains in physical performance. The
splitting up of these dimensions supports the idea that psy-
chophysiological adaptations resulting from yoga interven-
tion may manifest through distinct but synergistic ways.

Discussion

The current research work determined the impacts of a
structured yoga intervention of eight weeks on cognitive, psy-
chological, and functional performance of collegiate women
basketball players. The findings indicated that the Group x
Time interaction effects were significant for most of the out-
come variables, thus confirming the fact that the experimen-
tal group showed greater progress compared to the control
group. To be more precise, the cognitive focus, resilience, and
stress reduction large gains were accompanied by the vertical

jump and agility performance moderate-to-large improve-
ments. The above-mentioned results support the idea that
yoga training can develop psychophysiological and neuro-
muscular adaptations that are athlete readiness friendly, which
is in line with earlier studies connecting yoga to the improved
attentional control, mental resilience, and emotional regula-
tion (Cramer et al., 2013; Gothe et al., 2013; Tang et al., 2015).

The notable increment in d, Total Performance scores
points out the role of yoga in the areas of executive attention
and cognitive efficiency. This increase corresponds with the
reports that yoga increases the prefrontal cortex activity and
the parasympathetic nervous system dominance, which lead
to better concentration and the ability to perform tasks over
an extended period (Cahn et al,, 2017; Tang et al., 2015).
Likewise, a combination of less perceived stress and more re-
silience scores could be interpreted as an indication of better
self-regulation and emotional stability, which may be the re-
sults of neuroendocrine adaptations and a lowering of sym-
pathetic arousal (Pascoe & Bauer, 2015; Streeter et al., 2012).
As far as the link between the present findings and those re-
lating to non-competitive female athletes is concerned, yoga’s
non-conditioning function in mental restoration and physi-
ological conditioning is highlighted. In terms of functional
performance, agility and vertical jump improvements are a
result of better motor control, and flexibility and stability
of the core, which are attributed to both static and dynamic
yoga postures (Hagins et al., 2007). The change in perfor-
mance profile, although slow trend toward improvement in
sprint performance (p = .057), indicates that there has been
a transfer effect in the area of movement efficiency. What is
more, the ANCOVA results have shown that the aforemen-
tioned improvements continued to be statistically signifi-
cant even after making the necessary adjustments for initial
scores, a situation that would have biased the outcomes had
there been some initial differences between the groups. Ad-
ditionally, the very large effect sizes (Cohen’s d > 0.8) across
the cognitive and psychological domains highlight the prac-
tical importance of such findings in terms of their presence
beyond the boundaries of statistical thresholds. The lasting
significance after Benjamini-Hochberg FDR correction also
confirms the strength of the observed effects.

Limitations

The limitations, however, still need to be recognized, even
though the outcomes are quite promising. The relatively small
sample size (n = 30) could be a limitation to the stability of
multivariate analyses particularly the PCA results which can
be adversely affected by the sample size if numerous factors
are extracted. Uncontrolled external factors like academic
workload, diet, and menstrual cycle phase, among others,
may have had a say in the physiological and psychological
responses as well. The intervention length was adequate to
bring about changes; however, it did not allow for the captur-
ing of long-term adaptations or seasonal fluctuations in per-
formance. Thus, larger, gender-diverse samples and longitu-
dinal designs should be employed in future studies to evaluate
the effects’ sustainability and ecological validity. The inclusion
of complementary physiological markers such as HRV, cor-
tisol, or neurocognitive indices would also enhance the un-
derstanding of yoga’s mechanisms in sport-specific contexts.

All things considered, the results of this study are strong
supportinthe form of empirical evidence that structured yoga
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training brings about very substantial psychophysiological
and functional benefits in female basketball players who take
part in competitions. The outcome gives a green light to
the incorporation of yoga as a training adjunct that is non-
invasive and has a holistic approach to the enhancement
of both mental resilience and performance readiness at the
collegiate sport environments that are low-cost.

Conclusions

The current study gives strong proof that a well-
structured yoga program can significantly improve
competitive female basketball players’ psychophysiological
and functional performance. The intervention brought
about great changes in mental focus, patience, and stress
management, also causing large improvements in agility
and vertical leap performance. The yoga practice in this
study helped to build up mental and physical performance,
which is why such an integrative conditioning approach
can be used in sports. The results kept their statistical and
practical significance even after the multiple comparisons
correction, showing the reliability of the effects that were
noticed. The study is limited to generalization of results only
to comparable collegiate female populations; however, it
very much affirms yoga’s potential as a cheap, low-risk, and
holistic method for optimizing athlete readiness. Further
studies in this area should focus on males as well as females,
different levels of competition, and seasonal conditions of
gymnastic practice to evaluate if yoga can help in sustaining
performance and the well-being of athletes across the board.

Appendix Table Al. Session-wise Compliance Rates for
Experimental and Control Groups

Sessions

Participant ID Group Attended (out Atter:dance
of 24) (%)

EGO1 Experimental 23 95.8
EGO02 Experimental 22 91.7
EGO03 Experimental 24 100

EG04 Experimental 21 87.5
EGO05 Experimental 22 91.7
EGO06 Experimental 23 95.8
EG07 Experimental 23 95.8
EGO08 Experimental 24 100

EG09 Experimental 22 91.7
EGI10 Experimental 23 95.8

Group Mean + SD EG 221+1.1  92(87-100)

CGo1 Control 24 100

CGo02 Control 23 95.8
CGo3 Control 22 91.7
CG04 Control 24 100

CGO05 Control 23 95.8
CGO06 Control 24 100

CGo07 Control 23 95.8
CGo8 Control 24 100

CG09 Control 22 91.7
CG10 Control 24 100

Group Mean + SD CG 233+0.7 97 (90-100)

Note. EG = Experimental Group; CG = Control Group.
Attendance = (Sessions Attended + 24) x 100. Both groups
demonstrated high adherence across the eight-week intervention

Appendix Table A2. Weekly Training Load Profiles for
Experimental and Control Groups

Week EG Mean Load (AU) + SD CG Mean Load (AU) + SD

1 278 £ 35 265+ 32
2 284 + 30 267 £ 31
3 291 + 33 270 +29
4 299 + 36 271 £ 30
5 306 + 37 273 £28
6 308 £ 41 274 + 30
7 311+39 275+29
8 312+ 40 273 £27

Note. Training load was computed using the session-RPE
method (Foster et al., 2001): Load = RPE x Session Duration
(minutes). AU = arbitrary units. The Experimental Group
showed a progressive increase in weekly training load across the
intervention period
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BnnuB iHTepBeHLil 3i CTPYKTYpOBaHOI MOrM Ha KOFHITUBHY,
NCMXONOrivyHy Ta PyHKLiOHaNbHY Npaue3faTHiCcTb
6ackeTO0nNiCTOK, AKi 6epyTb yyacTb y 3MaraHHAX: [lBorpynose
KOHTPOJZIbOBaHe eKCnepuMeHTasibHe AOCNiAKEeHHSA

Bimxamaxmmi C.'*BP, Capomxa C.'ABCP

'YuiBepcurer Anaranma

ABTOpPCHKMIT BKIAJ;: A — Am3aitH gocnipkenHs; B — 36ip ganux; C - crarananis; D — migroroska pykormucy; E — 36ip komTis

Pedepar. Crartst: 9 c., 6 Tab., 2 puc., 28 mxeper.

Icropis nutanna. Viora sk uinicHuit MeToy TpeHyBaHHsA, 1[0 NOENHYE BiSUYHMIA, ICUXOMOTI4HMIi T2 KOTHITMBHIIT PO3BUTOK,
HabyBae 4nMajIoi yBary, poTe KOHTPOIbOBAHNX JJOKa3iB 10f10 eeKTUBHOCTI Il 3aCTOCYBaHHA y 3MaraJIbHIX KOMaHIHUX BUaX
CIIOPTY cepeft )KiHOK J0ci OpaKye.

Merta pocnimxeHHa. MeTa 1IbOTo JOCIiIP)KeHHA NO/ATaNa B OLIiHII BIVIMBY BOCBbMUTIVDKHEBOI iHTepBEHIIiI 3i CTPyKTypoBa-
HOI JIOTM Ha KOTHITMBHY KOHLIEHTPALIi0, ICUXO/IOTiYHY PE3M/IEHTHICTD, CIIPUITHATTSA CTPECy Ta (byHKIliOHaIIbHy IpanesaTHiCTh
CTYAEHTOK-0acKeTOO/CTOK.

Marepianu Ta MeTogu. 3arajioM TPUALATD CIIOPTCMeHiB (BikoM 19-24 pokn) 6y)10 PpO3MOAieHo 3a METOLOM paHZioMi3allii Ha
eKCIlepMMeHTa/IbHY IpyIy (Jiora + CTaHJAPTHI TPeHyBaHH:) Ta KOHTPOJIbHY IpyIy (/uille CTaHAApTHI TpeHyBaHH:A). KornitupHi
(tect yBaru d,), ncuxonorivyni (CD-RISC-10 — mkana pesunbenTHOCTI KonHopa — [leBincona, PSS-10 — mkana cipuitHATOTO
cTpecy) Ta isnuHi (BepTUKaNIbHWIT CTPUOOK, CIIPUHT, CIPUTHICTD) IIOKA3HMKY OLIHIOBA/IUCSA Ha IIepefj- Ta TOCTIHTePBEHLITHOMY
eTarnax IoC/IiI)KeHHsA. AHajli3 JaHUX IPOBeeHO 3a JOIIOMOTOI0 3MillIAHOTO IVCIIEPCiiTHOTO aHaIi3y Ta MiATBep/KYI0YO0ro KoBapi-
awiitHoro aHaisy 3 6asoBumu KoBapiaramu. Pospaxosano posmipu edexry (d KoeHa, yactkoBe n?), a Takox joBipui iHTepBanu
3 MMOKAa3HUKOM 95 %, p-3HaUeHHs CKOPUTOBAHO BIiANIOBIZHO O 4acTOTM NOMIIKOBKX BusBiaeHb (FDR) sa MeTomom Benmkamini
— Tor6epra.

Pesynpraru. [l KoritusHoI KoHIeHTpaii (p < .001), pesunenTHocTi (p =.004), 3H1OKeHHA cTpecy (p =.002) Ta cripuTHOC-
i (p = .011) Bif3HaueHO 3HaUyLIi B3aeMOZil MK IpyIIoio Ta nepiofoM yacy. KoBapiauiltHuit aHais miATBepanNB CUTY 3a3HAYEHNX
edeKTiB, HaBiTh MiC/IsI KOHTPOJIIO 32 BITMIHHOCTAMM B 6a30BMX IOKa3HMKaX. MeTo[ TO/IOBHUX KOMITOHEHT BISIBUB [IBa TAT€HTHI
BMMIipM, a CaMe IICUXOJIOTiYHO-KOTHITMBHY Ta PyXOBY IIPalLle€3[aTHICTb, AKi pa30M CTaHOBM/IM ITOHAL 75 % pucrepcii.

Bucnosku. I[Tporpama 3aHATDb I0T0K0 3HAYHO MOKpaIyIa Icuxo¢isiooriyny roroBHIiCTb Ta QyHKIIIOHANIBHY eheKTUBHICTD
HOPiBHAHO 3i CTAaHAAPTHUMU TpeHyBaHHAMMU. OTpUMaHi pe3yabTaTi JO3BOMAITD IPUITYCTUTH, IO i10Ta MOXKEe CIyTyBaTy iHTe-
TPAaTMBHMM IiIXOJOM JI/IA IiIBUILIEHHSA Pe3y/IbTaTMBHOCTI CIOPTCMEHIB Ha eTalli Mi/JTOTOBKIA.

KrouoBi cmoBa: iHTepBeHIis 3 JOTY, CIIOPTCMEHKY, KOTHITMBHA KOHIIEHTpallif, ICHXOJIOTiYHa pe3UIeHTHICTD, PyHKIIio-
HaJIbHa IIpalle3/JaTHICTh.
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