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ABSTRACT

Background and Aim: The warm-up phase consists of low to moderate intensity stretching
exercises. Foam rolling has been a newly accepted technique in warm-up phase. A within-subject
experimental study was designed to rectify the acute effects of foam roller, static and dynamic
stretching on agility, balance and anaerobic performance of taekwondo players.

Materials and Methods: Sixteen male athletes of taeckwondo sport were tested for balance,
agility and anaerobic performance. All participants performed one of the following protocols: a)
3 min jogging followed by 14 min static stretching (SS), b) 3 min jogging followed by 17 min
dynamic stretching (DS), ¢) 3 min jogging followed by 16 min foam rolling (FR), d) 3 min
jogging followed by 17 mins of rest for 4 consecutive days. After the protocol participants
performance was assessed using the Balance Error Scoring System (BESS), Star Excursion
Balance Test (SEBT), Ilinois Agility Test (IAT) and Running Based Anaerobic Sprint Test
(RAST).

Results: Results of the repeated measure ANOVA revealed that DS (P< 0.010) considerably
improved dynamic balance and static balance, whereas FR (P< 0.006) and DS (P< 0.024)
significantly improved static balance. Agility and anaerobic performance showed no significant
differences between the four protocols.

Conclusion: According to the results of the study, DS protocol showed better improvement in
static and dynamic balance. Where as FR protocol has also been effective in improving static
balance.

Keywords: Foam rolling, Static stretching, Dynamic stretching, Static and dynamic balance,
Agility, Anaerobic performance

INTRODUCTION
A typical work out session consists of warm-up, stretching, conditioning or game related exercises
and cool-down. The warm-up phase, which consists of 5 to 10 minutes of low to moderate intensity
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exercise, is awidely accepted and advised strategy of getting the body ready for physically demanding
activity. Stretching's effects have been linked to both mechanical and neurological mechanisms.™
Stretching is thought to improve flexibility, reduce muscular soreness, avoid injury, and improve
athletic performance.l?l By improving the compliance of the tendon and muscle fibres, static
stretching has been recommended as a way to prevent injury to the musculotendinous unit (MTU).
This increases the capacity for force transmission.[! According to recent research, static stretching
sessions may actually result in declines in muscle strength, vertical jump performance, sprint speed,
balance, and reaction.”*! These beneficial effects of dynamic stretching (DS) are mostly attributed to
increased body and muscular temperature, post-activation potentiation (PAP) in the stretched muscle
brought on by voluntary contractions of the agonist, stimulation of the neurological system and
reduced inhibition of antagonist muscles.[l Before a workout, foam rolling has been reported to
restore the muscle tension for better warm-up.[®! Myogenic and endothelial dilatation increases as
well as nitric oxide levels rises due to foam rolling. It is proved that utilising a foam roller increases
fascia flexibility and breaks down adhesions, improves the flexibility of soft tissues such as muscles,
tendons, ligaments, and fascia.["] Few studies have reported that static or dynamic stretching does
not impair balance in active middle-aged athletes.[®! In contrast, studies have also stated that dynamic
stretching in comparison to static stretching can improve balance, agility, flexibility and anaerobic
performance.>1% There are studies which have reported that foam rolling does have any effect on
athlete’s/athletic performance where as in contrast static or dynamic stretching increases flexibility
without hampering muscle strength.[*1 Foam rolling has been shown to be more effective than static
and dynamic stretching in increasing quadriceps and hamstrings flexibility without compromising
muscle strength, making it a suitable warm-up activity rather than a recovery tool. Combining foam
rolling with dynamic or vibration stretching as a warm-up exercise has been found to significantly
enhance flexibility, power, ball speed, and agility. Both dynamic stretching and dynamic stretching
with foam rolling improved flexibility and agility without affecting balance.l* & 1 12 Since
taekwondo game frequently involve the application of kick techniques to attack and defend (at least
90% of the time), as well as the capacity to execute quick rotations and footwork, excelling in
taekwondo mostly rely on leg strength, agility, flexibility, and anaerobic alactic power.[**! So, there
is a controversy regarding the acute effects of various types of stretching and foam rolling on static
and dynamic balance, agility and anaerobic performance in university level tackwondo players. So,
our study aimed to rectify the acute effects of foam roller, static and dynamic stretching on agility,
balance and anaerobic performance of university level tackwondo players.

MATERIALS AND METHOD

The within-subject experimental design was conducted at Guru Nanak Dev University, Amritsar.
Sixteen male university level tackwondo athletes with the mean (SD) of age 19.75 (1.95), height
168.44 (8.10), weight 62.38 (10.69) and BMI 21.93 (3.01), involved in training with at least 3 sessions
per week and volunteered to participate in the study were recruited for the study with the help of
G*Power (version 3.0.10), setting effect size at 0.31, alpha(a) at 0.05, and power(1-B) at 0.80.
Athletes who have history of soreness at the time of data collection or having any neurological,
cognitive or muscular disorder are excluded from the study.

Protocol

Ethical clearance was obtained from the institutional ethical committee (330/HG; dated 12/4/2022).
Prior to participation informed consent form was taken from the participants. All protocols were
started with 3-minute jogging at a self-selected moderate intensity, with comfortable pace (Distance:
400 m approximately). Intensity was measured with the talk-test that means, if the participant can
talk comfortably while jogging, he/she is jogging at a moderate intensity pace. When the participant
can no longer speak comfortably, then the intensity of an activity is vigorous.!® After 3 mins of
jogging participants performed the 14 mins of static stretching (SS) or 17 mins of dynamic stretching
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(DS) or 16 minutes of foam rolling (FR) and one belongs to control group (CG) sits quietly for 17
minutes. The protocol for the SS, DS and FR is mentioned in the table 1.

Primary outcome measures were static balance, dynamic balance, agility and anaerobic performance.
The static balance was measured with the help of balance error scoring system (BESS), dynamic
balance with star excursion balance test (SEBT), agility with ilinois agility test (IAT) and anaerobic
performance with running based anaerobic sprint test (RAST). The participants were given 2 min rest
between the BESS and SEBT and SEBT and IAT and 5 min rest between the IAT and RAST.

Table 1: Protocol for foam rolling, static and dynamic stretching

Static Stretching Protocol 1! Dynam|c[10] Stretching
Protocol

Foam Rolling Protocol 4

Front deltoid and Pectoral

Side/foot arm crossover
stretch

Pecs Major Roll

Side deltoid stretch Wallflng lunge  with Biceps Roll
rotations
Triceps and side bend stretch ;I;?eiiﬁs and  side  bend Triceps Roll

Adductor stretch Lateral shuffle

Modified hurdles stretch

Trapezius Roll

Frankenstein walks Latissimus Dorsi Roll

Quadriceps wall stretch
Calf stretch

Heel-ups Quads and Hip Flexors Roll

Inch worms (hand walk)

Hamstring Roll

Modified shuttle run

Gastroc Roll

Table 2: Summary of the protocol

Static Stretching Dynamic Stretching Foam Rolling Control Group

Aerobic Running Aerobic Running Aerobic Running | Aerobic Running

2 Min of Rest 2 Min of Rest 2 Min of Rest 2 Min of Rest

Static Stretching | Dynamic Stretching | Foam Rolling |

Exercise Exercise Exercise

2 Min of Rest 2 Min of Rest 2 Min of Rest -

BESS BESS BESS BESS

2 Min of Rest 2 Min of Rest 2 Min of Rest 2 Min of Rest

SEBT SEBT SEBT SEBT

2 Min of Rest 2 Min of Rest 2 Min of Rest 2 Min of Rest

IAT IAT IAT IAT

5 Min Rest 5 Min Rest 5 Min Rest 5 Min Rest

RAST RAST RAST RAST
RESULTS

Outcomes were analysed for a normal distribution using the Shapiro-Wilk test and found that the
distribution of data was equal to normal distribution (P > 0.05). In order to investigate differences
between the four protocols, data were analysed using one-way analysis of variance (ANOVA) for
repeated measures. Post hoc analyses were conducted using Bonferroni pairwise comparisons. All

Vol.29 No. 4 (2022) JPTCP (4211 -4218) Page | 4213


https://jptcp.com/index.php/jptcp/issue/view/79

Acute Effect Of Foam Roller, Static And Dynamic Stretching On Agility, Balance And Anaerobic Performance
Of University Level Taekwondo Players.

statistical analyses were conducted using SPSS (version 26) and significance level was set at P <
0.05.

Table 3: Descriptive statistics (mean £ SD) and Repeated Measure ANOVA of all the variables

Variables FR SS DS CG F P

Static Balance | 587 =+ |7.25 + | 6.56 + | 9.75 +

(No. of errors) | 4.29 4.33 3.76 5.7 5.591 0.002

Dynamic 47439 + | 285.15 + | 389.70 + | 23341 =+

Balance (%) 74.10 55.36 51.09 28.87 9.284 0.000
. 19.66 + [20.06 + |19.88 £ [20.05 =+

Agility (Secs) 1.66 192 174 136 1.967 0.132

Maximum

Anaerobic 34459 + | 35495 + | 330.56 + |332.77 + 579 0.636

Performance 100.62 119.49 98.65 96.78 ’ )

(watts)

Minimum

Anaerobic 243.68 + | 237.69 + |229.15 + |223.20 + 1357 0.268

Performance 62.44 74.28 71.83 68.75 ' :

(watts)

Average

Anaerobic 202,19 + | 28981 + |277.10 + |274.82 + 977 0.412

Performance 76.73 82.59 80.76 81.10 ) ’

(watts)

Fatigue Index | 2.67 <+ |3.07 + | 2.61 + [ 2.85 +

(watts/sec) 1.43 236 134 1.49 333 0.787

Table 4: Bonferroni Post hoc test

Variable (1) Time (J) Time I(\I/I_?Ja)m Difference Std. Error P
Static DS 3.188 941 024
Balance
No of CG
(No. FR 3.875 957 006
errors)
oG SS 59.574 18.872 .039
Dynamic
Balance (%) FR 93.205 22.323 .005
DS FR 36.486 9.486 .010

CG: Control Group, DS: Dynamic Stretching, FR: Foam Rolling, SS: Static Stretching, SE: Standard
Error

DISCUSSION

The primary goal of the study was to evaluate the acute effects of foam roller, static and dynamic
stretching on balance, agility and anaerobic performance of taekwondo athletes. We hypothesized
that there will be a significant difference between the acute effects of foam roller, static and dynamic
stretching on balance, agility and anaerobic performance of university level taekwondo athletes.
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Static Balance

In the present study we found that static balance is improved by performing DS (P < 0.024) and FR
(P <0.006) as compared to the CG. These results were supported by different researches for DS and
FR. [“191 While Halperin et al., (2014) found no significant improvement in static balance while
comparing FR with SS.[*%

The positive acute effects of DS may result from some level of post-activation potentiation (PAP),
which is the temporary increase in muscle contractile performance after a previous ‘conditioning’
contractile activity. It seems that PAP may raise the rate constant of cross-bridge attachments, which
may enable a greater number of cross-bridges to form and increase force production and was
hypothesised that the increases in force output after dynamic stretching were caused by an
intensification of neuromuscular function, and suggest that DS has a PAP effect on performance.[
The positive acute effects of foam rolling are may be because of the change in the thixotropic property
of the fascia encasing the muscle.[*®!

Dynamic Balance

In the current study, we found statistically significant difference in the composite values of dynamic
balance in CG who had performed aerobic running only, showed a better improvement in dynamic
balance compared to the same athlete who had performed SS (P <0.039) and FR (P < 0.005) protocol.
The study also shows a statistically significant improvement with the DS protocol (P < 0.010)
compared to the FR protocol.

The finding of the current study was supported by the Chatzopoulos et al (2014) who found that DS
and CG performed significantly better than SS protocol.[*®) Amiri-Khorasani & Gulick (2015) were
also consistent with our result showing that DS improves dynamic balance performance to a larger
extent than SS among female football players.[! Herda et al (2008) reported that DS increases
electromyographic amplitude, which may reflect a positive effect of DS on muscle activation.*” DS
elevates muscle temperature and stimulates the nervous system.[182°]

On the other hand, the results of present study are inconsistent with Costa et al (2009) where they
reported, that a stretching protocol of 45-second hold did not impair balance, whereas a 15-second
hold improved balance in young women.!?% Belkhiria-Turki et al (2014) also illustrated that there is
no substantial effect of 1 (4 sets), 2 (8 sets) or 3 (12 sets) min of static or dynamic stretching of
individual muscle groups (10, 20 or 30 min of total stretching duration) on the SEBT performance. (€l
As regards to the effect of FR on dynamic balance, our results are supported by Junker and Stoggl
(2019) who found no chronic/acute effect of self myofascial release on Y balance test performance.?%
In contrast there is evidence that dynamic balance ability following postural muscle chain self
myofascial release is significantly improved. Such an improvement could be attributed to numerous
factors like muscle contractions, proprioception or central nervous system activation. In addition,
myofascial includes a multitude of sensory nerves related to proprioceptive and mechanical receptors
like Golgi receptors or Pacini receptors.[??

Agility

In the present study, we found that there was not any significant difference in agility while performing
any of the protocol, thus our hypothesis was rejected here and null hypothesis was accepted which
shows that there will be no significant difference between the acute effects of foam roller, static and
dynamic stretching on agility.

The result of our study is in accordance with Faigenbaum et al (2006) and Chaouachi et al (2010),
who reported no significant differences between DS, SS and CG for agility.[?>?4 Chen et al (2021)
also noted that there is no statistical difference among protocols in terms of 505 agility test
outcomes.*®l Bishop & Middleton (2013) also stated that performing SS following a dynamic warm-
up prior to performance does not significantly affect speed, agility and vertical jump performance.?®!
Where as Kurt & Firtin (2016) showed that SS has a better effect than DS.[?l On the other hand, both
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DS and DS combined with FR improved flexibility and agility,?®! as well as DS significantly
improved the performance compared to SS and CG.[1%?7]

Anaerobic Performance

The maximum power, average power, minimum power and fatigue index all the four parameters of
RAST showed no significant difference between the any of the protocol performed by the athletes.
In the support of our results, kendall (2017) found no significant difference between the static and
dynamic stretching protocol performed with active warm-ups.?®! In contrast, there are literatures that
have stated that DS is better than SS, as well as by adding DS with SS instead of doing SS alone can
improve anaerobic performance to a greater degree.[?2

CONCLUSION

The present study may provide athletes and coaches with information that dynamic stretching is
beneficial for improving static and dynamic balance as well as foam rolling can be used for improving
static balance. Taking our findings into account the coaches, physical education teachers, strength
and conditioning experts and physiotherapist may reconsider the use of static stretching, dynamic
stretching and foam rolling.

LIMITATIONS AND FUTURE RECOMMENDATIONS

Despite our best efforts there are some limitations in our study. The study included only male
university level taekwondo athletes with the age group of 18-26 years. The large sample size can be
considered in future work as this study has included 16 athletes only. As the study was done only in
the male university level taeckwondo athletes, the future research can be done in both male and female
genders as well as in team sports athletes as results may vary according to the type of sport the player
plays as well as due to gender specific responses the results may vary. The study can be done with
some changes in duration of stretch or foam rolling as well as for specific parameters with respect to
a particular sport.
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