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Effects of Bulgarian bag training on bio-motor fitness, physiological, haematological, and performance
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Abstract. Kabaddi demands high bio-motor fitness and physiological robustness in players. The Bulgarian Bag, known for its dynamic
training potential, offers multi-planar movements to enhance strength, endurance, and coordination. However, its impact on Kabaddi
players still needs to be explored. To assess the effects of Bulgarian Bag training (BBT) on bio-motor fitness, physiological, hematolog-
ical, and performance measures in young adult Kabaddi players. A total of 30 participants were randomly assigned to either the BBT
Group (BBTG) (n = 15; age = 20.73 £ 1.83 years; weight = 72.56 £ 7.27 kg; height = 175.20 £ 6.03 cm) or the active Control
Group (CG) (n = 15;age = 20.80 £ 1.69 years; weight = 71.86 £ 4.75 kg; height = 171.46 £ 6.06 cm). The training intervention
lasted 12 weeks and was conducted during the in-season period. All outcome parameters tests were conducted before and after the
intervention, including agility (AG), explosive strength (ES), shoulder strength (SS), muscular strength (MS), resting heart rate (RHR),
VO2max, red blood cells (RBC), white blood cells (WBC), hemoglobin (HG), and playing ability (PA).The ANCOVA analysis revealed
significant between-group differences in all physical fitness measures at post-test. Specifically, the BBTG showed significant improve-
ments in AG, ES, S, MS, RHR, VO2Max, RBC, WBC, HG, and PA (d = 0.75 to 3.28; A0.50% to 16.37%). Moreover, the BBTG
group significantly reduced resting heart rate (d = 0.75; A-3.31%). In contrast, no significant changes were reported in the Control
Group (CG) between pre- and post-tests (d = 0.00 to 0.78; A-0.08% to 4.59%). Integrating BBTG into the training program of young
adult male Kabaddi players yielded beneficial effects across multiple parameters of bio-motor fitness, physiological, hematological, and
playing ability. The findings reveal the potential of BBTG as a valuable training method for enhancing Kabaddi performance and overall
athletic conditioning,
Keywords: Kabaddi Player, Bulgarian bag training, bio motor, physiological, haematological

Resumen. El Kabaddi exige una alta aptitud bio-motora y una gran robustez fisiologica en los jugadores. La bolsa bilgara,
conocida por su potencial de entrenamiento dinamico, ofrece movimientos multi-planares que mejoran la fuerza, la resistencia y
la coordinacion. Sin embargo, su impacto en los jugadores de Kabaddi atin necesita ser explorado. Para evaluar los efectos del
entrenamiento con bolsa bulgara (BBT) en las medidas de aptitud bio-motora, fisiologicas, hematologicas y de rendimiento en
jugadores jovenes adultos masculinos de Kabaddi, un total de 30 participantes fueron asignados aleatoriamente al grupo BBT
(BBTG) (n = 15; edad = 20.73 £ 1.83 afios; peso = 72.56 + 7.27 kg; altura = 175.20 = 6.03 cm) o al grupo de control activo
(CG) (n = 15; edad = 20.80 £ 1.69 afios; peso = 71.86 £ 4.75 kg; altura = 171.46 £ 6.06 cm). La intervencion de entrena-
miento dur6 12 semanas y se realiz6 durante el periodo de temporada. Todas las pruebas de parametros de resultado se realizar on
antes y después de la intervencion, incluyendo agility (AG), explosive strength (ES), shoulder strength (SS), muscular strength
(MS), resting heart rate (RHR), VO2max, red blood cells (RBC), white blood cells (WBC), hemoglobin (HG) y playing ability
(PA). El analisis ANCOVA revel6 diferencias significativas entre los grupos en todas las medidas de aptitud fisica en el post-test.
Especificamente, el BBTG mostré mejoras significativas en AG, ES, SS, MS, RHR, VO2max, RBC, WBC, HG y PA (d = 0.75 a
3.28; A0.50% a 16.37%). Ademis, el grupo BBTG redujo significativamente la resting heart rate (d = 0.75; A-3.31%). En

cambio, no se reportaron cambios significativos en el grupo de control (CG) entre las pruebas pre y post (d = 0.00 a 0.78; A-
0.08% a 4.59%). Laintegracion del BBTG en el programa de entrenamiento de jugadores jovenes adultos masculinos de Kabaddi
produjo efectos beneficiosos en multiples parametros de aptitud bio-motora, fisiologicos, hematologicos y en la playing ability.
Los hallazgos revelan el potencial del BBTG como un método de entrenamiento valioso para mejorar el rendimiento en Kabaddi
y la condicién atlética general.
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Introduction

The Bulgarian Bag, a unique exercise equipment in-
vented by Ivan Ivanov, has garnered attention from re-
searchers in sports science due to its potential for enhanc-
ing athletes’ performance in various aspects of fitness
through dynamic movements (Maki et al., 2021). Studies
have shown that incorporating Bulgarian Bag exercises into
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training programs can improve upper body strength among
wrestlers (Maki etal., 2021). Research has also investigated
the kinematics and kinetics of Bulgarian Bag-overloaded
sprint training and found that it increases the maximal ve-
locity in young athletes (Duca et al., 2020). Furthermore,
by utilizing the Bulgarian Bag, athletes can engage in dy-
namic movements that target multiple muscle groups sim-
ultaneously, improving overall performance (Maki et al.,
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2021). Combined with exercises like the Bulgarian squat,
unconventional methods like vibration, suspension, and un-
stable surfaces have increased muscle activity (Aguilera-Cas-
tells et al., 2019). The equipment’s crescent moon shape
and sand-filled design allow various exercises that challenge
athletes in ways that traditional equipment could not do
(Duca et al., 2020; Maki et al., 2021). This unique shape
lets users easily grip the bag in various positions, facilitating
movements like swings, squats, lunges, and twists that sim-
ultaneously engage multiple muscle groups. The unique de-
sign and dynamic nature allow athletes to engage in func-
tional movements that mimic real-life activities, improving
their performance across various sports disciplines (Maki et
al., 2021). It is a novel approach and a promising tool for
enhancing athletes’ strength, power, endurance, and flexi-
bility. Open for collaboration

Kabaddi, a sport from Southeast Asea, requires strength,
speed, agility, and endurance to excel (Gunasckar &
Balamurugan, 2021; Jumareng et al., 2023, 2023; Ram et
al.,2022; Ram & Singh, 2021). Past research dedicated con-
siderable attention to investigating the impact of traditional
training methods on the performance of Kabaddi players
and found a positive impact on strength, conditioning, and
skill development (Gunasckar & Balamurugan, 2021;
Subradeepan, 2017; Utama et al., 2022). Even though the
effects of traditional training methods have been extensively
investigated, exploring unconventional methods like Bul-
garian Bag training (BBT) for Kabaddi players remains an
area that has yet to be thoroughly investigated. While tradi-
tional training methods are essential for athletic develop-
ment, exploring innovative tools like the Bulgarian Bag can
provide new opportunities to enhance athletes’ capabilities
in sports like Kabaddi, revealing coaches and trainers to tai-
lor training programs for achieving the unique demands of
Kabaddi players, ultimately contributing to improved per-
formance and overall athletic success.

Studies in other sports have shown that BBT can improve
strength, power, and agility (Aguilera-Castells et al., 2019;
Duca et al., 2020; Maki et al., 2021). However, whether
these benefits would translate to Kabaddi players needs to
be clarified. Additionally, there is limited research on how
BBT might affect athletes’ blood parameters, which can be
important for performance. So, our study aims to fill these
gaps by investigating how BBT affects bio-motor fitness,
physiological measures, blood markers, and performance in

young male Kabaddi players.
Materials & methods

Participants

This investigation involved thirty (n = 30) participants
of young adult male kabaddi athletes having an average age
of 20.73 £ 1.83 among the BBT group (BBTG) and 20.80
T 1.69 for the Control Group (CG). The participants were
recruited from Pondicherry University. Before initiating the
study, we calculated the necessary sample size for the agility
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speed test among the intervention and control groups. Cri-
teria were set, including a type 1 error rate of 0.05 and a
statistical accuracy of 80 per cent. The expected effect size,
denoted by Cohen’s d (0.96), was calculated using a similar
procedure used by (Borah et al., 2024). The findings sug-
gested that a group consisting of 12 participants at a mini-
mum would be sufficient for the sample.

Consequently, the needed number of participants was
set at 24. In preparation for potential participant’s attrition,
30 male kabaddi athletes were assigned randomized to ei-
ther the BBTG (n = 15; age = 20.73 * 1.83 years; Weight
= 72.56 £ 7.27 kg; Height = 175.20 £ 6.03 cm) or the
active Control Group (CG) (n = 15; age = 20.80 * 1.69
years; Weight = 71.86 £ 4.75 kg; Height = 171.46 + 6.06
cm). All participants were categorized as collegiate-level
players with a background of systematic kabaddi training
amounting to 4.0 T 1.2 years and having 3 to 5 weekly
training sessions. It was verified that all participants exhib-
ited a state of optimal physical well-being, devoid of any
notable musculoskeletal ailments throughout the six
months before the commencement of the study. The re-
search investigation excluded individuals who did not at-
tend over eighty per cent of the training sessions or two
consecutive sessions. The anthropometric details for both
groups can be found in Table 2. The current research fol-
lowed the latest edition of guidelines, and the procedure
complies with the ethical standards approved for research in
sports and exercise science (Harriss et al., 2017). Before
commencing experimental testing, the protocol received
approval. All of the subjects or their legal guardians gave
their written consent, and the Institutional Ethics Commit-
tee gave their ethical approval. (Human Studies) at Pondi-
cherry University (HEC/PU/2023/07/07-08-2023).

Study Design

We utilized a research design with two groups and re-
peated measures to explore the outcomes of a 12-week pro-
gram with three sessions per week training using Bulgarian
Bag on measures of bio-motor fitness, physiological param-
eters, hematological markers, and playing ability in young
adult male kabaddi players. The performance of BBTG was
compared to that of a CG, who adhered to their standard
kabaddi-specific training routine during the same in-season
period (September to October). The participants were ran-
domly assigned to either the BBTG or the CG using an
online randomization tool, following CONSORT guidelines
(Schulz et al., 2010). The experimental group took part in
three training sessions per week. The BBTG engaged in 60-
minute sessions on Monday, Wednesday, and Friday
throughout the 12 weeks. These BBTG sessions were super-
vised by the team’s fitness trainer, who was aware of the
group allocation.

Participants in the treatment group, following the BBT
component, merged with those in the CG to finish the re-
maining section of their standard kabaddi-specific training
routine. To ensure participants were well-acquainted with
the tests and exercises used in the study, three orientation
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sessions were conducted two weeks prior to the initial eval-
uation. Moreover, the researchers provided verbal cues and
demonstrations during the intervention to maintain the
proper technique. The assessments conducted before and
following the training program included a comprehensive
series of evaluations, including Agility (AG), Explosive
Strength (ES), Shoulder Strength (SS), Muscular Strength
(MS), Resting Heart Rate (RHR), VO2 Max, Red Blood
Cells (RBC), White Blood Cells (WBC), Hemoglobin
(HG), and Playing Ability (PA). Consistency was maintained
as the same assessors performed all test measurements. A
qualified biochemistry lab technician carried out haemato-
logical blood measurements. The evaluators were aware of
the participant’s allotted group. All assessments were car-
ried out within two days.

After the concluding session, evaluations were con-
ducted within two days in stable environmental conditions
in the ecarly hours, between 7:30 am and 9:30 am. (26.5—
31.7°C, 3.1 wind speed). In the three weeks leading up to
the start of the research, the participants partook in bi-
weekly sessions involving exercises using their body weight.
These exercises focused on various upper and lower limbs
and the core muscles, using their body weight. This prepar-
atory phase aimed to prepare participants for the forthcom-
ing BBTG program. To maintain transparency and fairness,
we generated the allocation sequence utilizing the specified
online resource (https://www.sealedenvelope.com/sim-
ple-randomiser/v1/lists). This sequence remained con-
cealed until interventions were assigned, minimizing any
potential bias. Participants were enrolled sequentially based
on meeting inclusion criteria, and we tried to achieve a dou-
ble-masked design when possible. Additionally, we carefully
monitored and documented the randomization process to
enhance transparency and reproducibility.

Outcome Measures

Agility

The T-test of agility, designed to measure speed with di-
rectional changes, was administered according to the proto-
col explained by Pauole K. etal. (2000). Participants started
with both feet behind the starting line and cone A and
sprinted forward to cone B, touching its base with their
right hand. Without crossing their feet and facing forward,
they shuffled left to cone C, touching its base with their left
hand, then shuffled right to cone D, touching its base with
their right hand. They then shuffled back to cone B and
touched its base before running backwards as quickly as
possible to return to cone A. Any participant who crossed
their feet failed to touch the cone bases or did not face for-
ward while moving, had to redo the test. Each participant
performed three trials, with a two-minute rest between
each, and the best of the final two trials was recorded for
analysis. In our study, the T-test for agility demonstrated an
Intra-class Correlation Coefficient (ICC) of 0.83, with a
95% confidence interval (Cl) ranging from 0.33 to 0.88
(Table 3).

Explosive Strength
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The standing broad jump test was conducted on a hard
surface employing the standing long jump test following the
protocol explained by Bianco et al. (2015). Participants
stood with their heels on the starting line and feet parallel.
After receiving instructions from the investigator, they
were required to jump as far as possible horizontally. No
specific instructions were given regarding the movement of
their legs or arms, allowing participants to use their chosen
depth countermovement and arm swing. They had to land
with both feet together and stop without moving forward.
The distance was measured in centimetres from the starting
line to the heel closest to the starting line, and the best of
the three trials was used for the final analysis. There was a
five-minute rest between the two trials. The ICC for the
standing long jump test was reported as 0.95, and its 95%
CI ranged from 0.72 to 0.96 (Table 3).

Shoulder Strength

The procedure mentioned by Kollath et al. (1991) for
pull-up test was employed to assess shoulder strength. Par-
ticipants used a pronated grip to grasp the bar and per-
formed pull-up repetitions hanging from the bar. At the sig-
nal, the participants bent their elbows, pulling their bodies
up until their chin was above the bar, then returned to the
starting hanging position without resting. This exercise was
repeated as many times as possible without rest. The result
was the number of complete pull-ups performed in 60 sec-
onds, where the chin must pass over the bar each time.
Three trials were conducted, with a three-minute rest pe-
riod between each. The best trial was chosen for analysis.
The ICC for the pull-up test and its 95% CI were reported
as 0.92, ranging from 0.52 to 0.94 (Table 3).

Muscular Strength

A back and leg dynamometer was used to measure
lower body muscle strength. We followed the procedure
explained by Harding et al. (2017). Each participant partic-
ipated in two testing sessions spaced one week apart. At the
beginning of each session, participants performed a warm-
up consisting of five repetitions of bilateral knees-to-chest
exercise in a supine position with a 5-second hold, followed
by five prone press-ups. The dynamometer’s chain was ad-
justed so the handlebar was parallel to and level with each
participant’s tibial tuberosities. Participants were in-
structed to grasp the handlebar at the distal palmar crease
with their elbows extended and forearms pronated. Before
data collection, participants practised using submaximal
contractions in each test position three times. After these
practice contractions, participants rested for 1 minute be-
fore assuming the testing position. Three trials were con-
ducted, with a two-minute rest period between each. Par-
ticipants stood upright with their knees and hips flexed,
maintaining lumbar lordosis, and pulled towards the ceiling
primarily using their leg muscles. While executing the test,
at the beginning, the participants stood with their knees ex-
tended and hips flexed, maintaining lumbar lordosis, and
pulled towards the ceiling using their back muscles.
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Furthermore, the participants stood upright with their
knees extended and their spines hyper-flexed, pulling to-
wards the ceiling using their back muscles. The best trial
was chosen for the final analysis. The ICC for the strength
test (kg), along with its 95% CI, was reported as 0.94 and
ranged from 0.58 to 0.95 (Table 3).

Resting Heart Rate

Resting heart rate (the number of heartbeats per mi-
nute) was measured ten minutes after waking from sleep
while participants were still lying in a supine position in bed
using a stethoscope. The stethoscope's ICC (number of
beats in one minute), along with its 95% confidence interval
(CI), was reported as 0.91, ranging from 0.54 to 0.93.

V02 Max

The Queens College step test was employed to measure
maximal oxygen uptake following the procedure by Shete
etal. (2014). Before the test, participants warmed up for 5-
7 minutes with brisk walking and lower limb muscle
stretching. The test utilized a 16%-inch wooden stepping
bench, a metronome, and a stopwatch. The metronome,
set at 96 beats per minute (24 complete steps per minute),
controlled the stepping cadence. After a brief demonstra-
tion and practice period, participants began the step test.
They continuously performed each stepping cycle to a four-
step cadence (up-up-down-down) for 3 minutes. Upon
completing the test, participants remained standing while
their pulse rate was measured at the carotid or radial artery
for 15 seconds, from the 5% to the 20" second of the recov-
ery period. This 15-second recovery heart rate was then
converted to beats per minute by multiplying by 4. Three
trials were conducted, with a ten-minute rest period be-
tween each. The best trial was chosen for the final analysis.
The ICC for the Queens College step test (No of beats in
one minute), along with its 95% CI, was reported as 0.94,
ranging from 0.67 to 0.95 (Table 3).

Blood Test

Venous blood samples were collected from the antecu-
bital vein using standard clinical procedures with EDTA as
an anticoagulant. Blood collection co-occurs each day (6:30
am) for consistency. Participants fasted for 8 hours and
avoided coffee or other stimulants for 24 hours prior to
sampling. A portion of the fresh blood was used for hema-

tological analysis, including WBC, RBC, and HG measure-
ments using a Celltac & MEK-6318K hematological ana-
lyzer (Nihon Kohden Europe GmbH, Rosbach, Germany).
The remaining blood (approximately 10 mL) was centri-
fuged immediately at 3000X g for 10 minutes to separate
the plasma. Plasma osmolality was measured with a Model
3300 micro osmometer (Advanced Instruments Inc., Nor-
wood, MA, USA), and the remaining plasma aliquots were
quickly frozen and stored at —80°C for later biochemical
analysis (Kaur etal., 2022).

Playing Ability

A structured evaluation procedure was followed to as-
sess the participants’ Kabaddi playing ability. The assessment
was conducted by three experts in the game of Kabaddi and
focused on five key performance categories. Each category
was scored out of 10 points, with the total assessment car-
rying a maximum of 50 marks. The categories evaluated
were an offence, defence, successful release from a catch or
strugg]e, quick movement/reaction, and team cohesion.
The final score for each player was the average of the scores
given by the three experts. The ICC for the kabaddi playing
ability (No of beats in one minute), along with its 95% CI,
was reported as 0.83, ranging from 0.23 to 0.83 (Table 3).

Training Intervention

A familiarisation session was held two weeks before the
12-week BBT program. This introductory session intro-
duces participants to the following program’s exercises,
equipment, and training procedures. For 12 weeks, BBTG
followed a structured BBT program (Table 1). During the
first one to four weeks, participants practised the exercises
listed in Table 1 with six to eight repetitions for three sets.
They took 30-to-40-second breaks between each exercise
and two minutes between each set. In weeks 5-8, the pro-
gram ramped the intensity with 7-9 repetitions while keep-
ing the set and rest lengths the same. The ninth and tenth
weeks were more advanced, requiring 10 to -12 repetitions
cach set. Participants returned to a slightly lower rep range
of 6 to 8 reps in the last 11 to 12 weeks but followed the
established set and rest procedures. In the last two weeks,
the training load had been purposely lowered to enhance
adaptation and limit fatigue, aligning with the reversibility
principle. For the preparation of the training program, we

followed Bompa & Haff (2009) and Enes (2024)

Table 1.
Training Intervention 12 weeks BBT
Weeks Exercises Reps/sets Recovery Progression
1. Bulgarian Bag Spain arm throw
2. Backkick with the Bulgarian bag
3. Left & right cover bag throw 6to 8 R
? right cover ég oW © ps 30 to 40 sec between exercises  Addition of repetition after a
1&II 4. Basic foot moment with the bag X
. 2 min rest between sets Week (2 weeks)
5. Bagswingand catch 3 Sets
6.  Alternative side toe touch with the Bulgarian bag
7. Bulgarian bag with an alternative lateral hand touch
1. Bulgarian Bag ankle hold
2. Bulgarian b ilitary press 6to 8 R
v garlan ag Toritary press to ps 30 to 40 sec between exercises  Addition of repetition after a
m&Iv 3. Side-to-side bag drags X
S i . 2 min rest between sets Week (2 weeks)
4. Baghold on the leg & centre line crossing 3 Sets

5. Left & right cover sideward move with bag push
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6.  Straight arm side-to-side swing
7.  Sideward move with bag push

1. Zig Zag duck walk
2. Bulgarian bag lifting in blocking position
3. Bulgarian bag Swing Squat
V&VI 4.
5. Bulgarian bag tuck jump
6.  Hand touch & turning with the bag
7. High knees with a bag

Bag rotations

7to 9 Reps

3 Sets

30 to 40 sec between exercises  Addition of repetition after a

2 min rest between sets week(2 weeks)

1. Bulgarian bag with a side-to-side hand touch
2. Bulgarian bag vertical jumps
3. Bulgarian bag Spain arm throw
VII &VIII 4.
5. Left & right cover bag throw

Broad jump with the bag

6.  Shoulder push with bag run
7. Sideward moves in a squat position with a bag

7to 9 Reps

3 Sets

30 to 40 sec between exercises
Addition of repetition after a week

(2 weeks)

2 min rest between sets

1. Zig Zaghope
2. Bagswing and catch
3. 360-degree jump duck turning with the bag

10 to 12 Reps

30 to 40 sec between exercises  Addition of repetition after a

IX&X
4. Straight arm side-to-side swing 3 Sets 2 min rest between sets Week (2 weeks)
5.  Forward move duck jump with bag o
6.  Shoulder block with a bag
1. Backkick with the Bulgarian bag
2. Left & right cover bag throw
3. Basic foot moment with a bag 6 to 8 reps . Training load reduced based on the
. . 30 to 40 sec between exercises > X .
XI & XII 4. Bulgarian bag military press K principle of reversibility
. ) ’ 2 min rest between sets
5. Side-to-side drag 3 Sets (2 weeks)
6.  Bulgarian bag Spain arm throw
7. Forward move duck jump with bag
Data Analysis (p>0.05) regarding bio-motor fitness, physiological, hae-

The evaluation of data normality commenced with the
Shapiro-Wilk test. Following this initial step, the Analysis
of Covariance (ANCOVA) was employed to explore the
training program’s effectiveness, with baseline measure-
ments included as covariates for a nuanced analysis. Subse-
quently, we employed Cohen’s d to quantify effect sizes,
converting partial eta-squared values derived from AN-
COVA results. Further analysis involved examining perfor-
mance changes within the same group from before to after
the intervention, utilizing paired sample t-tests. Effect sizes
emerging from these tests were classified according to Co-
hen’s criteria into small (0.00 < d < 0.49), medium (0.50
<d £0.79), or large (d 2 0.80) categories, facilitating a
clear understanding of the training’s impact. The reliability
of these measures over time was confirmed through the
ICC, specifically using a 3,1 model, ensuring the con-
sistency of our findings. For a comprehensive overview,
mean values and standard deviations were compiled for in-
itial assessments, while adjustments were made to present
means and standard deviations for the concluding assess-
ments. The significance level was maintained at p<0.05
throughout the study to ensure scientific rigour. All statis-
tical analyses were meticulously performed to uphold this
standard.

Results

All athletes effectively participated in over 90% of the
training sessions, ensuring full engagement in the final as-
sessments. Table 3 provides detailed explanations of the
data reported in this section. Substantial variance among the
groups was recognized in age, height, weight, and experi-
ence in the field, as indicated in Table 2. No significant dif-
ferences at the baseline were noted between the groups
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matological, and playing ability measures.

There existed an important and considerable disparity
between the two groups at the post-test across various pa-
rameters. Particularly, there were significant differences
observed between groups in AG (p<0.001; effect size =
2.54), ES (p = 0.004; effect size = 1.21), SS (p <0.001;
effect size = 1.93), MS (p <0.001; effect size = 2.28),
RHR (p = 0.017; effect size = 0.97), VO2Max (p <0.001;
effect size = 1.77), RBC (p = 0.024; effect size = 0.92),
WBC (p = 0.014; effect size = 1.01), HG (p <0.001; effect
size = 2.15), and PA (p <0.001; effect size = 3.28) evalu-
ations. In particular, the group undergoing BB training
demonstrated significantly larger improvements from pre
to post-training in various parameters such as AG (A -
1.34%; d =1.08), ES (A 10.73%; d =1.26), SS (A 19.04%j;
d =1.29), MS (A 9.13%; d =1.34), RHR (A -3.31%; d
=0.75), VO,Max (A 16.37%; d =1.63), RBC (A 9.97%; d
=0.88), WBC (A 9.67%; d =0.50), HG (A 9.58%; d
=1.78) and PA (A 8.39%; d =2.13) tests. These findings
highlight the significant positive impact of BB training on a
diverse set of fitness, physiological and performance met-
rics within the study.

Conversely, the CG exhibited no significant differences
in the range of parameters between the pre-and post-
test.Specifically, there were no significant alterations ob-
served for AG (A 4.59%; d =0.78), ES (A 0.40%; d
=0.03), SS (A -4.32%; d =0.64), MS (A 0.66%; d =0.08),
RHR (A -0.10%; d =0.02),VO,Max (A 1.92%; d =0.15),
RBC (A 0.13%; d =0.01), WBC (A 0.09%; d =0.00), HG
(A -0.08%; d =0.01) and PA (A -0.82%; d =0.20) tests.
These results indicate that the control group did not expe-
rience signiﬁcant improvements across these parameters

during the study period.
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Explosive Strength (cm) 0.95 0.72t0 0.96
Table 2. Shoulder Strength (Nm) 0.92 0.52t0 0.94
Demographic information of BBTG and CG RMH'SCHII? Strj:gth ?kg) 82? gii to 82;
BETG G pvalue esting Heart Rate ()rl)m) . .54t0 0.
Years 2073+ 1.83 20.80 & 1.69 0.836 VO2 Max (ml/kg/min) 0.94 0.67t0 0.95
. Red Blood Cells (mm) 0.88 0.43t0 0.91
Weight (kg) 72.56 +7.27 71.86 £ 4.75 0.140 White Blood Cells (mm) 0.97 0.81 to 0.98
Height (cm) 175.20 £ 6.03 171.46 £ 6.06 0.438 O ’ ’ ’
Hemoglobin (ml) 0.95 0.74 t0 0.96
Playing Ability (p) 0.83 0.23t00.83
Table 3.
Intra-class correlation coefficient (ICC) and their 95% confidence interval (CI)
Factors ICC 95% CI
Agility (5) 0.83 03310 0.88
Table 4.

Pre and post-test performances of BBTG as well as CG in bio-motor fitness, physiological, haecmatological and playing ability in young adult male kabaddi players

following 12 weeks of BBT

Pre Post
BBTG CG BBTG CG
Independent Independent val

M+ SD M+ SD Diff (95% CI)  sample t-test M+ SD M+ SD Diff (95% CI) sample t-test vae

pvalue , p-value
AG  9.89+0.25 10.10£0.35 -0.20(-043t00.02) 0.077  9.76+0.18  10.57 £0.4 -0.81 (-1.04t0-0.57)  <0.001 _ <0.001 (2.54)
ES  2.28+0.12 232%022 -0.03(-0.17t00.09) 0568  2.51%0.13 2337022  0.18(0.04 t0 0.32) 0.013 _ 0.004 (1.21)
SS 11.20£1.89 1233%1.79 -1.13(-2.51100.24) 0.104  13.33 £2.31 11.80£1.20  1.53(0.15t0 2.91) 0.031 _ <0.001 (1.93)
MS  60.96 £3.24 60.2F3.54 0.76(-1.77t03.30) 0.542  66.53%2.8 606252  593(3.93t07.93)  <0.001 <0.001 (2.28)
RHR  66.26 £2.65 66.06 £2.8 0.20(-1.65t02.05) 0.827 6406+ 1.86  66% 242  -1.93(3.55t0-0.31)  0.021 _ 0.017 (0.97)
VO2Max 37.86 £2.74 38.06 £2.98 0.20(2.34t01.94) 0.850 44.06 £3.03 38.8%3.09 526(2.97t07.56)  <0.001 _ <0.001 (1.77)
RBC  4.92+047  5.05%05 0.12(049t00.24) 0488  541%0.34 505%046  0.35(0.05t0 0.66) 0.024  0.024(0.92)

7433.66 £ 7386.66 £ 47.00 (-1134.68 to 8152.66 * 7393.66 * 759 (162.06 to

WBC 1529.91 1628.26 1228.68) 0.936 469.65 1026.27 1355.93) 0.015 0.014(1.01)
HG  14.85%0.7 14.87%0.68 0.02(0.53t00.49) 0938  16.27%0.56 14.86T0.78 1.41(0.90t01.92)  <0.001 _ <0.001 (2.15)
PA  38.14+1.71 38.14%1.47 0.00(1.19t01.20) 0.995  41.35%1.24 37.83 £1.24 3.52(2.59t04.45) _ <0.001 _ 0.001 (3.28)

Discussion

The results of this study demonstrate that the BBTG ex-
hibited significant improvement across multiple parameters
of bio-motor fitness, physiological, hematological, and
playing ability compared to the CG following the interven-
tion. Notably, there were no significant differences be-
tween the groups at baseline across all measured variables,
indicating that the groups were comparable before the in-
tervention.

Atbaseline, the AG scores between BBTG and CG were
not significantly different (p = 0.077). However, post-in-
tervention, the BBTG group showed a significant improve-
ment in agility compared to the CG group (p < 0.001),
with a mean difference of -0.81 seconds (95% CI: -1.04 to
-0.57) and a large effect size (Cohen’s d = 2.54). This sug-
gests that the training program implemented in the BBTG
group effectively enhanced agility. The BBT has acquired
popularity for its capacity to improve agility in male kabaddi
players during a set training period. The dynamic and func-
tional motions done with the Bulgarian bag are similar to
the agility needs of Kabaddi, such as rapid direction
changes, lunging, and twisting. These motions put the neu-
romuscular system to the test, enhancing coordination, bal-
ance, and proprioception, all of which are necessary for ag-
ile performance on the kabaddi court (Caglayan & Ozbar,
2017). Male kabaddi players’ ability to respond swiftly and
efficiently to opponents’ movements and execute nimble
manoeuvres during matches improved significantly after
constantly engaging in Bulgarian bag exercises emphasizing
agility (Antony et al., 2015). BBT’s versatility makes it an
effective tool for improving the agility required for success
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in fast-paced and dynamic sports such as Kabaddi.

The ES did not differ significantly between groups at
baseline (p = 0.568). After the intervention, the BBTG
demonstrated a significant increase in ES compared to the
CG (p = 0.013), with a mean difference of 0.18 (95% CI:
0.04 to 0.32) and an effect size of 1.21. This improvement
is indicative of the intervention’s effectiveness in enhancing
muscular power. The Bulgarian bag’s unusual design allows
for various dynamic and explosive exercises targeting nu-
merous muscle groups simultancously. Swings, snatches,
and throws involve rapid and forceful movement, which is
necessary to develop explosive strength. Kabaddi players
who regularly incorporate these explosive motions into
their training regimen might increase their ability to gener-
ate short bursts of power during tackles, raids, and defen-
sive manoeuvres throughout the game (Liao et al., 2022).

In addition to explosive strength, BBT includes exer-
cises that target shoulder strength development. The shoul-
der is an important joint in Kabaddi because it allows play-
ers to execute powerful throws, tackles, and blocks. Our
study revealed that while there was no significant difference
at baseline (p = 0.104), the BBTG showed a significant im-
provement in SS post-intervention compared to the CG (p
= 0.031). The mean difference was 1.53 units (95% CI:
0.15 to 2.91), with an effect size of 1.93, highlighting the
training’s impact on improving shoulder strength compo-
nents. Bulgarian bag exercises’ rotational and pushing ac-
tions effectively target the deltoids, rotator cuff muscles,
and stabilizing muscles surrounding the shoulder joint
(Schoenfeld, 2017). Male kabaddi players experienced a
significant gain in shoulder strength over time, allowing
them to perform these important moves with more power
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and control. The complete nature of BBT helps male ka-
baddi players improve their muscular power (Maki et al.,
2021). Bulgarian bag workouts improve overall body
strength development by working many muscular groups
simultancously. This balanced strength is essential for ka-
baddi players to retain endurance during a game and out-
perform opponents in physical clashes (Tarabrina et al.,
2020). Kabaddi players improved their physical capabilities
and performance by incorporating this versatile training
tool into their conditioning regimen and adhering to a struc-
tured program designed to target strength-based specific ar-
eas.

There was no significant difference in RHR at baseline
(p = 0.827). Post-intervention, the BBTG exhibited a sig-
nificantly lower RHR than the CG (p = 0.021), with a mean
difference of -1.93 beats per minute (95% CI: -3.55 to -
0.31) and an effect size of 0.97. A lower RHR indicates im-
proved cardiovascular efficiency, suggesting positive adap-
tations from the training program. A study by Shandryhos
and Shandryhos (2024) found that systematic BBT regimens
positively impact physiological factors such as resting heart
rate in kabaddi players. Initially created for professional ath-
letes to improve muscular endurance and explosive
strength, the Bulgarian bag provides a dynamic and func-
tional approach to strength training that increases cardio-
vascular fitness and resting heart rate (Petrov et al., 2014).
The benefits of Bulgarian bag workouts on power and
strength in kabaddi players have been studied, and the re-
sults reveal that a well-structured BBT program signifi-
cantly increases physical ability. The study underlines the
need for good planning and exercise programming to get
the most out of BBT, increasing athletes' physical strength
and performance levels (AMANY, 2017). The Bulgarian
bag’s multifunction enables comprehensive training that
targets many muscle groups, resulting in long-term im-
provements in cardiovascular fitness and resting heart rate.
BBT programs also dramatically improved the VO2 max of
male kabaddi players. Results revealed that VO2Max values
were similar at baseline (p = 0.850). After the intervention,
the BBTG group showed a significant increase in VO2Max
compared to the CG group (p < 0.001), with a mean dif-
ference of 5.26 ml/kg/min (95% CI: 2.97 to 7.56) and an
effect size of 1.77. This improvement reflects enhanced aer-
obic capacity resulting from the intervention. Balasingh and
Reeves studied male kabaddi players and discovered that 12
weceks of interval and circuit training with the Bulgarian bag
resulted in a considerable rise in the players’ VO2 max (Bal-
asingh & Reeves, 2018). This study demonstrates the bene-
fits of planned BBT for improving athletes’ cardiovascular
fitness and endurance capacity. El-Deeb evaluated the im-
pact of Bulgarian bag exercises on basketball pivot players’
physical characteristics and performance levels. The study
indicated that BBT improved particular physical indicators
and increased athletes’ performance levels (El-Deeb, 2017).
This implies that Bulgarian bag workouts' dynamic and
adaptable character might significantly increase athletes’
physical abilities, particularly cardiovascular fitness, which
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is critical for increasing VO2 max (Brezze & Kumar, 2023).
Vairavasundaram and Palanisamy (2015) investigated the
impact of BBT on specific physical variables among handball
players. Their findings suggested that Bulgarian bag exer-
cises contributed to better muscle capacity and skill level,
which is essential for improving overall athletic perfor-
mance (Vairavasundaram & Palanisamy, 2015).

Research investigations have shed light on the potential
benefits of the BBT programs in dramatically boosting RBC,
WBC, and HG levels in male kabaddi players. Our study also
revealed the BBTG had a significantly higher RBC count (p =
0.024) with an effect size of 0.92, a significant increase (p =
0.015) in WBC and HG levels were significantly higher in the
BBTG group (p < 0.001), with an effect size of 2.15. This
may indicate improved oxygen-carrying capacity, enhance-
ment in immune function or a response to training stress, or
improved oxygen transport capacity. Sivakumar and Arumu-
gam (2019) evaluated the effects of BBT on core and shoulder
strength in soccer players (Arumugam Sivakumar 2019). The
results showed that a six-week BBT program significantly im-
proved core and shoulder strength. This implies that system-
atic training with the Bulgarian bag resulted in good physio-
logical changes in athletes, including increased blood param-
eters such as RBC, WBC, and hemoglobin levels. Overall
physical fitness gains from BBT indirectly contribute to im-
proving RBC, WBC, and hemoglobin levels among male ka-
baddi players.

Furthermore, the result revealed that the BBTG had sig-
nificantly higher PA scores following the intervention than
the CG (p < 0.001), with a substantial effect size of 3.28.
This suggests that the intervention improved specific fitness
components and overall kabaddi playing ability. According to
studies, Bulgarian bag workouts successfully develop the
core, shoulders, arms, legs, and rotational muscles, resulting
in increased muscular endurance and strength across numer-
ous muscle groups (Abdel-Ghany & Al-Sayed, 2023; Ahmed
Abd Alrhman Alagory, 2022). Bulgarian bag workouts test
athletes in several planes of motion, improving coordination,
balance, joint mobility, and grip strength (Azab, 2019). This
holistic training strategy perfectly suits the multiple demands
of Kabaddi, a sport that requires both aerobic and anaerobic
strength. Male kabaddi players who engaged in regular BBT
for several months saw considerable improvements in their
agility, speed, strength, power and overall physical perfor-
mance (Hajji & Aldimkhi, 2022). The information from study
papers supports the idea that a 12-week BBT program signif-
icantly improved male kabaddi players’ overall playing ability
and skill level. By adopting this unique training regimen into
the athlete’s routine, kabaddi competitors saw significant im-
provements in their physical abilities, translating into im-
proved court performance.

Strength and Limitation
One of the primary strengths of this study is the use of a

structured BBT program specifically tailored to enhance the
physical fitness and performance metrics relevant to male
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kabaddi players. The study’s comprehensive approach, in-
corporating a variety of bio-motor, physiological, haemato-
logical, and playing ability measures, provides a holistic un-
derstanding of the impacts of BBT. The significant improve-
ments observed in agility, explosive strength, shoulder
strength, muscular strength, resting heart rate, VO2 max,
RBC, WBC, haemoglobin levels, and playing ability reveal
the effectiveness of this training modality. Additionally, in-
cluding a control group allows for a robust comparison, fur-
ther validating the results.

Despite these strengths, the study has several limita-
tions. Firstly, the sample size was relatively small, which
may limit the generalizability of the findings. Future studies
should include a larger, more diverse cohort to confirm
these results. Secondly, the study duration was limited to
12 weeks. While significant improvements were noted, a
more extended study period could provide insights into the
long-term benefits and sustainability of the training effects.
Additionally, the study focused exclusively on male kabaddi
players; thus, the findings may not directly apply to female
athletes or individuals participating in different sports.
Lastly, the study did not account for potential dietary vari-
ations among participants, which could influence some
physiological measures.

Practical Application

The findings of this study have practical applications for
coaches and sports trainers working with kabaddi players
and other athletes in similar high-intensity, dynamic sports.
Implementing BBT into regular conditioning programs can
significantly improve key performance metrics. The versa-
tility of Bulgarian bag exercises makes them suitable for en-
hancing multiple aspects of physical fitness, including agil-
ity, strength, and cardiovascular health. Coaches should
consider incorporating these exercises into their training
regimens to optimize athlete performance and reduce in-
jury risk. Furthermore, the study highlights the importance
of structured and well-planned training programs to achieve
specific fitness goals.

Conclusion

In conclusion, BBT is an effective method for enhancing
male kabaddi players’ physical fitness and performance. The
significant improvements in various bio-motor, physiologi-
cal, haematological, and playing ability measures demon-
strate the comprehensive benefits of this training approach.
While the study’s limitations should be addressed in future
research, the findings provide valuable insights into apply-
ing BBT in sports conditioning. By incorporating such train-
ing regimens, coaches and athletes can achieve significant
advancements in physical capabilities, ultimately leading to
better performance in competitive settings.
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