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ABSTRACT

Background: Soccer is a highly popular sport and is played worldwide. It is an explosive sport and has a high
incidence of injuries. In soccer, sprinting dominates the majority of the game, and it imposes a demand on players to
have strong, flexible, and dynamic lower limbs. Amateur soccer players don’t usually practice warm-ups before their
matches; hence, an appropriate warm-up protocol is required that can be incorporated into the training routine of
players to avoid injuries and improve performance. The current study aims to evaluate and compare the immediate
effect of PNF stretching versus active dynamic stretching during warm-up on 20-meter sprint performance in amateur
soccer players.

Methods: According to the inclusion criteria, 80 amateur soccer players participated in this cross-sectional study
design. They were randomly distributed into 2 groups: A) PNF stretching (N = 40) and B) active dynamic stretching
(N = 40). Participants in both groups performed the 20-meter sprint test initially, followed by their respective warm-
up intervention, after which the 20-meter sprint test was repeated and new readings were recorded.

Results: Both Group A and Group B showed improved performance; however, Group B was significantly better. (p
value<0.05).

Conclusions: This study therefore concludes that both PNF and active dynamic stretching can be used as a warm-up
protocol. However, according to the inter-group comparison, active dynamic stretching shows a noteworthy
improvement in 20-m sprint performance in amateur soccer players.
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INTRODUCTION

Soccer, famously known as football, happens to be a
sport of high complexity due to its unpredictable
dynamics.! Performance in soccer depends on a variety of
individual skills. Along with tactical and technical skills,
physical capabilities must also be well-developed to
become a successful player.2® Physical attributes such as
power and speed abilities are considered crucial in
decisive situations in soccer.2® Athletic fitness is also

needed for good performance. Athletic fitness can be
improved with the help of aerobic training, anaerobic
training, flexibility training, and agility training.*® Soccer
is a game that requires good aerobic capacity, also known
as cardio-respiratory endurance.”*' Athletes also use
illicit methods, such as dope substances, to improve
performance.’>!® Recently, the focus of soccer-related
research has shifted from aerobic to anaerobic demands.*
Time-motion analyses reveal that short sprints occur
frequently during soccer games; over 90% of all sprints
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in matches are shorter than 20 meters.'® Straight sprinting
is the most frequently performed action before goals; it is
typically defined by acceleration, maximal running
velocity, and deceleration. These sprints are special
because of their brief duration, which emphasizes the
importance of the acceleration phase. Here, the player's
ability to accelerate quickly is critical to their
performance, and this capacity is further dependent on
neural-motor integration.141%

The present study focuses on sport-oriented and task-
specific components, i.e., sprinting. Two warm-up
protocols were compared to comprehend their effects on
performance. A good warm-up is a necessary practice
before any physical exercise or sport.®7 It prepares the
players for the demands of the exercise, i.e., to obtain an
optimal physical and psychological state; improve muscle
dynamics so that they are less inclined to injury, i.e.,
through Kkinetic and coordinated preparation; and enhance
subsequent competition or training performance.!6!” The
most significant warm-up method used by players is
stretching. Static stretching has been found to have
counterproductive impacts on performance in prior
studies.16:18-21

Proprioceptive  neuromuscular  facilitation ~ (PNF)
stretching targets muscle spindles and Golgi tendon
organs, which suppresses muscle spindles and enhances
Golgi tendon organ activity, allowing the muscle to
stretch further.® Thereby increasing muscle range of
motion by inducing relaxation through autogenic and
reciprocal inhibition.?? One way to define active dynamic
stretching is as controlled motion through each joint's
active range of motion.?®> The amateur and professional
soccer populations can be very different from one
another. In a game, a professional player covers around
10.5 km, while an amateur player covers approximately
7.80 km, resulting in an average disparity of 34%. Peak
speed is another area where differences may be seen;
professional and amateur players' highest speeds differ by
around 20%.%

Herrero et al stated that amateur football players have a
lower injury rate than their elite counterparts, most likely
due to their lower participation rate in training and
matches and underdeveloped physical and technical
attributes. However, the injuries of an amateur player
take a longer time to recover since amateur players are
treated with less advanced techniques, few facilities, and
at a lower frequency, which is the opposite in the case of
professionals.?®

Therefore, to assess the benefits of a properly structured
warm-up protocol and offer a planned practical approach
to use on the field, it is crucial to examine how various
warm-up protocols, such as PNF stretching and active
dynamic stretching influence the performance of an
amateur football player in a sport-specific action. This
study aimed to evaluate and compare the immediate
effect of PNF stretching versus active dynamic stretching

during warm-up on 20-meter sprint performance in
amateur soccer players.

METHODS

A cross-sectional study was conducted on a football field
at Pravara Institute of Medical Sciences (DU), Loni,
Maharashtra, from April 2023 to January 2024, with the
ethical permission of the institutional ethics committee of
the Pravara Institute of Medical Science (DU). Based on
the inclusion and exclusion criteria, 80 participants were
recruited. OpenEpi software was used to calculate the
sample size.

Inclusion criteria

Individuals who are willing to give informed consent;
between the age group of 18 to 25 years; gender (both
male and female); subjects having at least one year of
experience playing soccer; subjects belonging to local
amateur soccer teams were included.

Exclusion criteria

Players with recently sustained injuries; any
cardiovascular, pulmonary, or neurological disorders;
showed signs of exercise intolerance; or refused to
participate in the study were excluded.

Before the trial began, participants were informed about
the study, asked for their informed consent, and
demographic data was collected. Allocation concealment
was done by SNOSE and the participants were split into
two groups randomly (Lottery method using chits).
Group A was assigned to PNF stretching (N=40), and
Group B was assigned to active dynamic stretching
(N=40). Following a 10-minute warm-up consisting of
conventional jogging, participants from each group were
asked to complete a 20-metre sprint test. The time taken
to complete the test was noted on the data collection
sheet.

After the test, each group was administered their
respective warm-up intervention. Group A underwent
PNF stretching for the calf, quadriceps, and hamstrings
(Table 1); whereas Group B performed Active Dynamic
Stretching, i.e., toe walk for the calf; walking quad
stretch for quadriceps; straight leg march; and hamstring
handwalk-inchworm for hamstrings (Table 2).

Following this, the participants were re-assessed using
the 20-metre sprint test, and new data was recorded in the
data collection sheet.

Statistical analysis

Statistical analyses were done using the SPSS software to
calculate the mean and standard deviation of the two
experimental groups. The mean value of the age of the
participants in each group was analysed. The paired T-
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test was used to analyse within-group comparison. For
between-group comparison and analysis, an unpaired T-

Dsouza CD et al. Int J Res Med Sci. 2024 Apr;12(4):1176-1181

stretching and active dynamic stretching on 20-meter
sprint performance in amateur soccer players.

test was done to check the effectiveness of PNF

PNF
stretching

Calf
muscles

Table 1: Group A protocol for PNF stretching.

Procedure Repetitions and sets ‘

Subject’s position — supine lying

Therapist position — beside the leg being tested

Procedure — the therapist must grasp the ankle of the subject and passively
perform dorsiflexion until the end range of motion, then ask the individual to
isometrically contract their calf muscle by plantar flexing the foot.

Hold the contraction for 15 seconds while the therapist provides sufficient
resistance followed by a 30-second stretch.

5 REPS *
3 SETS

Quadriceps
Muscle

Subject’s position — prone lying position, knee is flexed.

Therapist position — beside the leg being tested.

Procedure- proximally therapist one hand grasps the thigh and the other hand
around the ankle distally. Instruct the subject to perform isometric
contractions by flexing the hip and extending the knee, holding the contraction
for 15 seconds, as the therapist provides sufficient resistance, followed by a
30-second stretch.

3 REPS *
5 SETS

Hamstrings
Muscle

Subject’s position — supine lying

Therapist position — beside the leg being stretched facing the subject.
Procedure — The therapist passively flexes the hip of the subject and asks the
subject to perform isometric contractions by pressing the leg against the
therapist's shoulder i.e. by performing hip extension movement, with
resistance. The maximal isometric contraction performed will be held for 15
seconds followed by a 30-second stretch before beginning with the next
contraction.

5 REPS *
2 SETS

Table 2: Group B protocol for active dynamic stretching.

Repetitions '

GV G Description of stretch

stretching and sets
While walking raise both heels and balance on the balls
Calf Toe walk of your feet. Push into the ground with the ball of your 15 reps*
(triceps surae) leading foot, trying to extend up onto your toes. Repeat 2 sets
the exercise with alternating legs.
Quadriceps Walking quads While walking bend the knee, and kick heels up towards 10 reps*
stretch the buttocks. 3 sets
While walking, flex the arms in front till shoulder height,
. swing each leg in such a way that their leg touch their 10 reps*
SifElign: 1By My fingers, a stretched is felt in the posterior thigh when the 3 sets
Hamstrings leg is extended and ankle is in plantar flexion.
Hamstring While walking, bend forward and_ wal_k on your hands
handwalke and feet using them as fore and hind limbs, make sure 10 reps*
. the knees are extended. A stretch is felt in the posterior 2 sets
inchworm
aspect of leg.
RESULTS Table 3: Demographic data.

The objectives of study were to determine effect of PNF

Parameters

Group A-PNF

Group B- dynamic

stretching during warm-up on 20-meter sprint stretching stretching

performance in amateur soccer players and to determine
the effect of active dynamic stretching during warm-up Mean+SD 21.38+1.66 20.73+1.89
on 20-meter sprint performance in amateur soccer Gender
players. Male 32 29
Female 8 11
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The demographic data is described in Table 3. A total of
80 subjects participated in the study, out of which 76.25
% were male and 23.75% were female. The mean age of
the total participants was 21.08+1.80.

This is to signify that normality of the data is maintained
and the gender of the participants has not affected the
study (Table 4).

Table 4: Comparison of mean values of 20-meter
sprint test in male and female gender.

Male Female

Group A GroupB GroupA Group B

fegi 4.27+0.42 4144046 5.12+0.38 5.05+0.36
Post-
togy 4228048 3844043 5.17:036 4.69+0.44

There is a significant improvement in the performance of
Group B p<0.05 as compared to Group A with no
significant improvement p>0.05 (Table 5).

Table 5: Comparison of pre and post-20-meter sprint
test values of Group A and B.

Zo'meter Pre-test Post-test P value
sprint test

Group A 4.44+0.53 4.42+0.60 0.44
Group B 4,40+0.60 4,08+0.58 0.00

The results obtained from the statistical analyses using
the SPSS software support the alternate hypothesis,
which stated that there would be a significant difference
between PNF stretching and active dynamic stretching,
and one of them would show a higher efficacy in
performance in the 20-meter sprint test. The statistical
analyses proved that active dynamic stretching showed
significant improvement in 20-meter sprint performance
(Table 6).

Table 6: Comparison between Group A and Group B
for the 20-meter sprint test. Group B is statistically
significant p<0.05 (0.01).

20-meter sprint test Group A Group B
T-test (between groups) 0.72 0.01
Not significant significant

DISCUSSION

The main aim of the study was to evaluate and compare
the immediate effects of PNF stretching versus active
dynamic stretching during warm-up on 20-meter sprint
performance in amateur soccer players. This study was
done because amateur players do not perform an accurate
warm-up before a game which could help them improve
their performance and avoid injuries.

Studies in the past have suggested that static stretching
may not improve performance. Due to this, there is a
need to understand which warm-up protocol could
enhance performance and prove to be more effective. To
debate, researchers are conducting studies intending to
investigate which  warm-up  protocol  enhances
performance for their respective sport using specific
outcome measures.

Trombi et al in their study compared dynamic stretching
with static stretching to check the effects on 20-meter
sprint performance, the results showed that a combination
of static and dynamic stretching gives better results.?®
Piisok et al concluded that a dynamic stretching warm-up
has only a significant effect on sprint performance and
agility if performed over longer distances or durations.?’”
Tuna et al suggested that the dynamic stretching group
had positive effects on 20-meter sprint performance in
female volleyball players, whereas the static stretching
group did not affect performance.?® Alikhajeh et al in
their study, used the 20-meter sprint test to compare the
effects of various stretching protocols. Their study
concluded that the group performing active dynamic
stretching had significantly faster sprint time.?®
Alemdaroglu et al conducted a study on taekwondo
practitioners to evaluate the acute effects of stretching on
sprint performance, the individuals recovered for one
minute after stretching and then again at five, ten, fifteen,
and twenty minutes later. They completed two maximum
20-meter sprints (with 10-meter split timings also
recorded). These sprints were also done by them before
the stretching exercises. The results determined that while
sprint performance is less impacted by ballistic stretching
than it is by the other stretching modalities, sprint
performance may be adversely affected by the acute
impacts of static, PNF, and ballistic stretching. As a
result, it is not recommended to engage in static
stretching or PNF just before a sprint competition.?®
Ruparelia et al stated that PNF stretching showed better
results and was more effective than dynamic stretching in
improving performance using the 12-minute Cooper run
test and flexibility using sit and reach test.6

It is apparent that there has been quite a variance in
opinions regarding an adequate warm-up protocol. Also,
most of the studies have been done on individuals who
were professionals, semi-professionals, or individuals
with a good amount of training. The studies that have
considered youth players did not use specific outcome
measures that would target a sport-specific activity and
act as stimulation before the game.

In PNF stretching, the contract-relax method was used.
Phil Page and Paul R. Surburg have described the
contract-relax technique as the contraction of muscle
through its spiral diagonal PNF pattern.®® Ylinen et al
wrote the book “Stretching Therapy for Sports and
Manual Therapies,” which explains the contract-relax
technique. In the beginning, move the muscle-tendon unit
into a stretched position and tense the muscle against the
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therapist or an object for resistance. Then relax the
antagonist muscles and allow the stretch to increase by
contracting the agonist muscles. Preserve the new stretch
position, and with a new barrier, the cycle is repeated.
The complete stretch cycle consists of isometric
contraction of antagonists, relaxation of antagonists, and
the dynamic contraction of agonists: contract-relax
agonist-contract. It has been proposed that contracting
muscles before stretching activates the Golgi tendon
organs, which promote relaxation by inhibiting motor
neurons through activation of the Renshaw cell, thereby
lowering the sensitivity of the muscles to contraction.
According to a different idea, contracting muscles before
stretching activates muscle spindle receptors, which
lessens the sensitivity of the receptors and reduces
muscular tension and stretch resistance.3!

Ruparelia et al describe dynamic stretching as one type of
self-stretching exercise that is low-intensity active
stretching, which involves repetitive, brief, end-range
active muscular contractions of the muscle opposing the
shortened muscle. The processes proposed to account for
the benefits of dynamic stretching are merely
hypothesized; these include elevated heart rate, core
temperature, muscle warmth, a higher transmission rate,
and enhanced metabolism, which in turn increase range
of motion and tissue compliance. Strength and power
development may also result from specific movement
pattern practice that may improve proprioception and an
increase in neuromuscular activity that may be connected
to post-activation potentiation (PAP).%6

Alikhajeh et al suggested that elevated core temperatures
enhance nerve receptor sensitivity and nerve impulse
speed, causing muscles to contract more quickly and
forcefully. When sprinting, proprioception is essential,
especially for pre-activation, which facilitates the quick
transition from eccentric to concentric contraction, which
is needed to produce running speed. Rehearsing
movement in a more targeted pattern with coordination
could be the second explanation for the improvements
seen in performance in active dynamic stretching.?

This study has some limitations. The study has only one
outcome measure, exclusively focusing on a single
component of the sport. It didn’t consider the other
reasons due to which the speed might be impacted, such
as body type, gender, diet, having a different schedule,
having different durations of daily physical activity, etc.
The study didn’t consider that the different
cardiovascular and respiratory endurance levels of the
participants could impact their performance.

CONCLUSION

This study concludes that active dynamic stretching
shows significant performance improvement, making it a
better alternative for amateur soccer players to use this
warm-up protocol in their daily routine to enhance their
performance and excel in their game. However, both PNF

and active dynamic stretching can be used as a warm-up
protocol.

Recommendations

Future studies can include more outcome measures for
various components to evaluate the players based on a
holistic perspective. Further studies can be done by
combining both of these protocols in a single group and
comparing them with an experimental group to find much
better alternatives that could yield good results for
amateur players. Studies can also be done on the long-
term effects of active dynamic stretching during warm-

up.
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