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 The Immediate Effects of Self‐Myofacial Release  
on Flexibility, Jump Performance and Dynamic Balance Ability 

by 
Qingshan Zhang1, Robin Trama1, Alexandre Fouré1, Christophe A Hautier1 

Self-myofascial release (SMR) is a popular method to potentially increase the compliance and extensibility of 
the fascia and reduce muscle stiffness. The purpose of this study was to examine the acute effects of posterior muscle 
chain SMR on flexibility, vertical jump performance and balance ability. Eighteen young participants volunteered to 
take part in this crossover design study. They performed two self-massage sessions in randomized order separated by at 
least one week. One session consisted of posterior muscle chain SMR whereas the other one was performed on the upper 
limbs as a control intervention (CON). Flexibility was measured with the Toe Touch Test (TTT), Weight-Bearing 
Lunge Test (WBLT), and Straight Leg Raise Test (SLR). Jump performance was evaluated during a squat jump, a 
counter movement jump and a stiffness jump. Dynamic balance ability was assessed through the Star Excursion 
Balance Test. All these variables were measured before and after each intervention. A significant increase in flexibility 
(+3.5 ± 1.8 cm, +1.6 ± 1.0°, and +7.7 ± 4.0° for the TTT, WLBT, and SLR, respectively, p < 0.003) and balance 
performance (4.8 ± 3.9 cm, p < 0.003) was observed following SMR intervention compared to CON. Conversely, 
jumping performance was unchanged in both groups. SMR improves joint flexibility and dynamic balance ability. 

Key words: roller massage, foam rolling, range of motion, jumping performance, balance ability. 
 
Introduction 

The fascia is a type of connective tissue 
that surrounds the nerves, blood vessels, but also 
tendons, ligaments and muscles. The myofascial 
network ensures the maintenance and consistency 
of skeletal muscle structures promoting the 
sliding between muscle structures, the 
transmission of muscular forces and the 
protection against muscle damage. It has been 
reported that when myofascia becomes 
dehydrated and loses its elasticity, this can lead to 
impaired structural alignment, decreased strength 
and endurance, as well as motor coordination 
(Barnes, 1997). During the last decade, self-
myofascial release (SMR) has become a popular 
method which influences muscle and myofascial 
structures by increasing the compliance and 
extensibility of the fascia (Mohr et al., 2014) and 
reduces passive muscle stiffness (Morales-Artacho 
et al., 2017). It may also reduce muscle pain by 

decreasing delayed onset muscle soreness after 
intense exercise (MacDonald et al., 2013; Pearcey 
et al., 2015). 

More recently, a growing interest in self-
myofascial release has emerged in sport, enabling 
the pursuance of the same goal as manual 
massage using the individual’s mass itself and 
massage instruments such as a foam roller or 
balls. SMR has been demonstrated to provide a 
wide range of positive gains in physical 
performance. The most well-known positive effect 
of SMR is a gain in flexibility assessed by an 
increased joint range of motion in sport and 
rehabilitation contexts (Halperin et al., 2014; 
MacDonald et al., 2013; Sullivan et al., 2013). For 
instance, Sullivan et al. (2013) demonstrated that 
an intermittent 4 trial roller-massage protocol 
performed on the hamstring muscles increased 
knee joint flexibility by 4.3% (Sullivan et al., 2013), 
partly due to a reduced motor unit firing rate, and  
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subsequently decreased muscle tension (Tozzi, 
2012). MacDonald et al. (2013) reported similar 
results after hamstring SMR with an increased 
knee joint range of motion of 12.7% and 10.3% at 
the 2nd and 10th minute after SMR, respectively. 
Furthermore, the gain in flexibility after SMR was 
reported to be similar to those obtained after 
stretching interventions (Su et al., 2017). However, 
stretching interventions can negatively impact 
muscle performance (Behm and Kibele, 2007; 
Marchetti et al., 2014), while SMR was shown to 
have controversial effects on muscular 
performance. Sullivan et al. (2013) found no 
change in maximal isometric knee flexion torque 
after 1 or 2 bouts of 5 or 10 s of roller massage. In 
contrast, Su et al. (2017) indicated that the knee 
extension peak torque was increased after foam 
rolling massage. Moreover, Bradbury-Squires et 
al. (2015) demonstrated an increased 
neuromuscular efficiency during lunge (i.e., 
reduced VL EMG) as a result of roller massager 
application. Peacock et al. (2015) did not report 
any change in vertical jump performance after 
SMR sessions. Yet, a potential benefit of SMR to 
jump performance could be expected considering 
the decrease in muscular stiffness reported after 
SMR (Morales-Artacho et al., 2017) and then an 
increased ability to store elastic potential energy 
during the muscle lengthening phase of the 
vertical jump, especially the counter-movement 
jump (CMJ), as previously reported for triceps 
surae muscles after plyometric training (Fouré et 
al., 2011). Due to the variety in the design of SMR 
protocols, it remains difficult to determine the real 
effect of SMR on muscle force capacities and jump 
performance. 

While there are numerous reports of SMR 
or myofascial therapy effects on joint flexibility 
and jump performance, only few studies have 
focused on dynamic balance ability and results 
have been quite controversial. Halperin et al. 
(2014) showed that static balance on one leg was 
not influenced by SMR. Junker and Stöggl (2019) 
reported that 4 weeks of SMR intervention on 
lower leg muscles had no effect on the dynamic 
balance ability using the Y balance test. Castro-
Sanchez et al. (2011) assessed the effects of 
myofascial therapy on postural stability over a 20-
week period, but failed to observe any effect. In 
contrast, Sefton et al. (2012) reported that 60 min 
of full-body manual massage (e.g., pressure  
 

 
points, kneading, scalp) had a positive effect on 
balance performance measured on a functional 
scale platform. In the latter study, manual therapy 
was assumed to increase body stability by 
reducing muscle coactivation. In addition, the 
proprioceptive effect of massage may also 
increase some of the determining factors of body 
balance (Shin and Sung, 2015). Concerning the 
potential effect of SMR as manual massage on the 
determining factors of balance ability, acute 
neuromuscular adaptations can be assumed such 
as proprioception improvement (Weerapong et 
al., 2005). 

As described above, previous studies 
have indicated that SMR has a positive effect by 
improving flexibility, yet its influence on balance 
is still debated. Therefore, the aim of this study 
was to assess the immediate effect of posterior 
muscle chain SMR on flexibility, jump 
performance and dynamic balance ability in the 
same experimental population. We hypothesized 
that the immediate effect of SMR using the foam 
roller and double ball massage on the posterior 
muscle chain would improve flexibility and 
balance ability without decreasing jump 
performance. 

Methods 
Participants 

Fourteen men (174 ± 4 cm, 73 ± 6 kg, 24 ± 2 
years) and four women (162 ± 3 cm, 50 ± 8 kg, 23 ± 
1 years) volunteered to participate in the present 
study. They were recreationally active (7 ± 2 
hr/wk), but were not practicing any form of SMR. 
In addition, they had not suffered from lower 
limb injuries and had no history of surgery (e.g., 
ACL reconstruction, ankle sprain) in the 6 months 
preceding the study. The study was approved by 
the local ethics committee, “Sud-Est II” of Lyon 
and all participants provided written informed 
consent. All procedures conformed to the 
standards of the last version of the Declaration of 
Helsinki. Leading up to the experiment, 
participants followed their regular physical 
activity, but avoided strenuous loading at least 48 
hours prior to testing.  
Measures  
Flexibility tests 

The Toe Touch Test (TTT) was performed 
to assess the mobility and flexibility of the lower 
back and hamstrings. Participants were seated,  
 



by Qingshan Zhang et al. 141 

© Editorial Committee of Journal of Human Kinetics 

 
legs stretched forward, feet together and bent the 
hip joint as far as possible without bending the 
knee. The furthest distance from the tip of the 
fingers to the bench was recorded as the best 
performance of the three attempts. 

The Weight-Bearing Lunge Test (WBLT) 
was used to assess ankle dorsiflexion range of 
motion. Participants stood barefoot in front of the 
wall with 10 cm between feet and the wall. They 
were asked to move one leg back and then lunge 
forward with the front knee toward the wall. 
Participants moved the front foot further away 
from the wall if the front knee could touch the 
wall or, on the contrary, moved the foot closer to 
the wall. Participants repeated this process until 
achieving the optimal distance between feet and 
the wall with the heal remaining in contact with 
the ground. The maximal distance from the toe to 
the wall was measured with a ruler and the best 
performance was recorded (i.e. maximal ankle 
joint range of motion in dorsiflexion). 

The Straight Leg Raise (SLR) test was 
used to assess hamstring flexibility. The maximal 
hip leg-trunk angle attained without pain and 
change in the pelvis position was measured using 
a camera placed 2 m from the hip and 
perpendicular to the participant’s sagittal plane 
(Gopro, Silver 4, sampling frequency 250 Hz, 
resolution 1080 p). Kinovea (v.0.8.27) was used to 
assess the SLR performance (Nor Adnan et al., 
2018). Before the test, two black circle markers (25 
mm diameter) were positioned on the greater 
trochanter and external femoral condyle to 
improve the spatial tracking accuracy. 
Participants were in a supine position on a 
massage table and raised the leg with the knee 
fully extended and the pelvis in a neutral position. 
The hip angle during flexion was then measured 
relative to the horizontal axe. All the participants 
performed 3 attempts for each leg. The best 
performance was recorded as the maximal range 
of motion. 
Jump tests 

Participants performed the conventional 
vertical counter-movement jump (CMJ), squat 
jump (SJ) and stiffness jumps (STIF). Jump 
performances (i.e. jump height in cm) were 
measured using the Optojump system (Microgate, 
Bolzano, Italy). Participants performed 3 jumps 
for each test with a 30 s rest interval between each 
jump. The maximal performance for each  
 

 
modality was recorded for further analysis. 
Balance Ability Test 

The modified Star Excursion Balance Test 
(SEBT) was used to assess balance for both legs. 
Three labeled lines were extended from the center 
of the foot in anterior (ANT, at 90 degrees), 
posterolateral (PL, at 45 degrees) and 
posteromedial (PM, at 45 degrees) directions. 
Participants were instructed to maintain a single 
leg stance with a semi-flexed knee and hands on 
the hips while reaching with the other leg as far as 
possible along the three directions. Participants 
had to touch the furthest point possible on the line 
with the most distal part of their reach foot as 
lightly as possible using minimal pressure to 
ensure that the reach leg did not provide support 
in the maintenance of the upright posture and 
that stability was achieved through balance 
(Mtibaa et al., 2018). Participants returned to a 
bilateral stance while maintaining their 
equilibrium. The participant was asked to 
complete 5 trials of the SEBT and then each 
participant performed 3 trials in each of the three 
directions with 10 s recovery between subsequent 
attempts. 
Design and procedures 

A randomized crossover design was used 
for this study. The experimental session consisted 
of SMR on the posterior muscle chain (SMR), 
whereas the control session consisted of SMR on 
the upper limbs (CON). At least one week 
separated the two sessions that were performed at 
the same time of day. Each session was composed 
of a 15-min standardized warm-up followed by 
flexibility, jump performances, and balance 
assessments (PRE) performed in random order to 
avoid a potential systematic effect of each test on 
the others. Next, participants performed the SMR 
or CON session and immediately after (POST), 
the same assessments as for PRE (Figure 1). 

During the first familiarization session, all 
participants filled out a questionnaire concerning 
their age, sport experience, training volume and 
an injury report. Height and body mass were also 
measured. Participants were briefly introduced to 
the SMR instruments (i.e. foam roller, double 
balls) and the SMR movements were 
demonstrated by the experimenter. The 
instructions were standardized in order to 
provide all participants with the same 
information. During the two experimental  
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sessions, participants performed a standardized 
warm-up that consisted of running at their self-
paced velocity (15 min), submaximal squat jumps, 
counter movement jumps and stiffness jumps (5 
jumps/modality with 30 s rest intervals between 
jumps). After the warm-up, participants 
performed the flexibility, jump and balance tests 
(Figure 1). Depending on the session, participants 
performed the SMR movements on the posterior 
muscle chain (SMR) or on the upper limbs (CON). 
Participants were instructed to roll the massage 
ball and the foam roller by applying the pressure 
with their bodyweight to reach discomfort yet 
without pain. The SMR experimental session was 
performed on the posterior muscle chain 
including the arches of the foot (60 s), calf muscles 
(80 s), hamstring muscles (80 s), gluteal muscles 
(50 s), lumbar muscles (50 s), and suboccipital 
muscles (40 s). SMR applications were interspaced 
with 10 s rest intrvals. The massage of the foot 
arches was performed using a simple ball 
(TRIGGERPOINT® MB, 6.6 cm diameter, 5 g), 
whereas a double ball massage (PROCIRCLE®, 
12.7 cm length, 6.35 cm diameter, 400 g) was used 
for the massage of the suboccipital zone and a 
foam roller (TRIGGERPOINT® EVA, 33 cm length, 
14 cm diameter, 650 g) for the other muscles. For 
the control session, SMR was performed with the 
ball massage on the arm muscles with progression 
order that included forearm muscles (90 s), 
deltoid muscles (90 s), biceps brachii muscle (90 s) 
and triceps brachii muscles (90 s) for similar total 
duration of 6 minutes. All testing sessions were 
performed in the same location, at the same 
temperature and at the same time of day. 
Statistical Analysis 

The interaction effects between time (PRE 
vs. POST; fixed effect) and groups (CON vs. SMR; 
fixed effect) were tested using linear mixed 
models. The p-value was determined with a type 
III ANOVA using Satterthwaite's degrees of 
freedom method. The level of significance was set 
at p < 0.0036 (Bonferroni correction: 0.05/14). A 
Tukey HSD post-hoc test was performed when 
appropriate. Cohen’s d value was calculated 
between the PRE and POST values for the SMR 
condition. The linearity and the homoscedasticity 
of the model residuals were graphically 
controlled. All models were executed from the 
package “lme4” (Bates et  
al., 2015), p-values were obtained using the  
 

 
package “lmerTest”(Kuznetsova et al., 2017) and 
post-hoc pairwise comparisons were performed 
with the R software package “multcomp” (R 3.5.0, 
RCore Team, Vienna, Austria). 

Results 
Flexibility tests: A significant interaction was 

observed between flexibility variables (p < 0.001). 
The SMR group improved flexibility performance 
by an increased score in SLR (11 ± 7%), TTT 
(50 ± 40%) and WBLT (22 ± 17%) (Table 1). Balance 
ability tests: An interaction was found for the 
balance variables measured with the SEBT except 
for the lateral and medial axis of the right leg for 
which no main effect was found (Table 1). It 
should be noted that the CON group was 
significantly more balanced on the medial axis for 
the left leg as compared to the SMR group before 
the intervention (p < 0.001). However, the SMR 
group improved their performance in the post-
test and there was no difference after the 
intervention between groups. Post-hoc pairwise 
comparisons showed that the SMR group 
improved balance up to 8%. At the end of the 
intervention, the performance of the SMR group 
was better than the CON group on the anterior 
axis, and the lateral axis with the left leg (Table 1). 
Vertical jump performances: No interaction and 
no main effect in jump performances were found 
(p > 0.05). Jump performances were similar before 
and after the intervention for both the SMR and 
CON groups (Table 1). 

Discussion 
To our knowledge, this study was the first 

to evaluate the immediate effect of posterior 
muscle chain SMR on flexibility, balance and 
jump performance on the same experimental 
population. The main finding was the enhanced 
balance ability and flexibility without a decrease 
in jump performances following posterior muscle 
chain SMR intervention. 

The benefits of SMR to flexibility found in 
the present study were in accordance with 
previous studies which demonstrated a positive 
effect of SMR on the range of motion (Halperin et 
al., 2014; MacDonald et al., 2013; Sullivan et al., 
2013). Changes in myofascial tissue mechanical 
properties could partly contribute to the positive 
effect of SMR on flexibility since the colloidal  
substance was shown to be sensitive to  
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mechanical stimulation and become more fluid 
after massage (Hotfiel et al., 2017). These 
modifications can reduce the adhesion between 
the different layers of the fascial tissues and 
increase connective tissues’ extensibility and 
compliance (Kalichman and Ben David, 2017; 
Schleip, 2003). For instance, it has been 
demonstrated that SMR performed with a foam 
roller enables the improvement of joint range of 
motion (Halperin et al., 2014; McKechnie et al., 
2007; Schleip, 2003; Sullivan et al., 2013). In the 
same way, Drust et al. (2003) reported that SMR 
could also increase the temperature of the muscle 
and then reduce the viscosity of muscle tissue. 
Additionally, Hotfiel et al. (2017) demonstrated 
that SMR increased the blood flow and perfusion 
which may influence muscle temperature and 
thus enhance flexibility. Although these variables 
have not been considered in the present study, it 
can be hypothesized that SMR improved 
flexibility partially by increasing the muscle blood 
flow and temperature (Drust et al., 2003). 
Meanwhile the increase in the range of motion 
may be explained by mechanical pressure which 
can overload the mechanical receptor in 
myofascia with some potentially pain-relieving  
effects (Bialosky et al., 2009; Voogt et al., 2015). It  

 
may also decrease the stretching sensation 
(McKechnie et al., 2007) and thus increase 
stretching tolerance (Sayenko et al., 2009; Weppler 
and Magnusson, 2010). Surprisingly, the present 
study demonstrated stronger positive effects of 
SMR on flexibility (11 ± 7% for SLR, 50 ± 40% for 
TTT and 22 ± 17% for the WBLT) compared to 
those reported in previous studies ranging from 
4.3 to 18.7% (Halperin et al., 2014; Jay et al., 2014; 
MacDonald et al., 2013; Sullivan et al., 2013). This 
may be explained by the accumulated benefits of 
SMR to the different muscle groups in association 
with the Myers’s “Anatomy Train” theory. Myers 
(2013) proposed that massage on a muscle group 
of the superficial back line including some muscle 
zone of the posterior muscle chain could modify 
the tension along the entire line. This can be 
related to the change in the ankle dorsiflexion 
range of motion with the modification of the hip 
angle (Andrade et al., 2016). We speculate that the 
accumulated benefits and SMR duration could 
induce a greater improvement in the range of 
motion. Further studies to test this hypothesis are 
needed to compare single and repeated bout 
effects of SMR on the range of motion 
improvement. 

 
 
 
 
 
 

 
Figure 1 

Experimental design. 
SMR: experimental intervention (Self-myofascial release on the posterior muscle chain), 

CON: control intervention (Self-myofascial release on the upper limbs). PRE: before SMR 
or CON, POST: after SMR or CON. Randomization was applied to determine the order of 

tests and sessions (cross-over design) 
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Table 1 
Mean values (± SD) and relative changes in flexibility, balance, and power variables after 

self-myofascial release on the posterior muscle chain (SMR)  
and the control intervention (CON). 

 

Absolute data 
 

Relative changes 
 

SMR CON 

SMR CON 

PRE  POST  PRE  POST  

Fl
ex

ib
ili

ty
 

TTT (cm) -5.92 ± 10.05 -2.47 ± 10.10*,# -5.27 ± 9.58 -5.21 ± 9.79 3.5 ± 1.8 0.1 ± 0.6 

WBLT (°) 

Right 7.99 ± 1.61 9.64 ± 1.64*,# 7.79 ± 1.54 7.90 ± 1.52 1.6 ± 0.9 0.1 ± 0.3 

Left 8.62 ± 2.06 10.27 ± 2.01*,# 8.75 ± 2.02 8.88 ± 2.08 1.6 ± 1.0 0.1 ± 0.3 

SLR (°) 

Right 75.00 ± 15.74 82.28 ± 16.23*,# 73.17 ± 15.16 72.17 ± 14.63 7.3 ± 3.9 -1.0 ± 2.9 

Left 72.50 ± 17.61 80.67 ± 16.34*,# 74.22 ± 16.09 73.22 ± 15.26 8.2 ± 4.2 -1.0 ± 1.8 

SE
BT

 

ANT (cm) 

Right 58.63 ± 6.04 63.32 ± 7.11*,# 59.58 ± 5.48 59.92 ± 4.98 4.7 ± 3.3 0.3 ± 1.2 

Left 60.22 ± 5.97 64.92 ± 7.59*,# 61.39 ± 5.47 61.17 ± 5.53 4.7 ± 2.9 -0.2 ± 1.9 

PL (cm) 

Right 97.33 ± 6.16 100.53 ± 5.97 100.28 ± 6.00 101.92 ± 5.30 3.2 ± 5.1 1.6 ± 4.4 

Left 95.96 ± 7.63 102.44 ± 6.79*,# 98.31 ± 6.32 98.61 ± 6.30 6.5 ± 3.3 0.3 ± 2.6 

PM (cm) 

Right 97.63 ± 6.86 102.07 ± 5.30 101.11 ± 5.29 100.81 ± 4.99 4.4 ± 4.2 -0.3 ± 2.9 

Left 96.49 ± 6.15# 101.97 ± 6.21* 101.11 ± 5.42 100.47 ± 5.00 5.5 ± 4.6 -0.6 ± 2.4 

Ju
m

p 
Pe

rf
or

m
an

ce
 SJ (cm) 33.42 ± 8.91 32.47 ± 8.69 33.14 ± 8.80 32.38 ± 8.43 -1.0 ± 1.9 -0.8 ± 1.5 

CMJ (cm)  33.51 ± 8.43 33.15 ± 8.59 33.45 ± 8.93 33.11 ± 8.35 -0.4 ± 2.0 -0.3 ± 2.4 

STIF (cm) 16.95 ± 9.15 17.17 ± 7.34 16.55 ± 6.83 17.52 ± 8.30 0.2 ± 2.9 1.0 ± 3.8 

 
TTT: toe touch test, WBLT: weight-bearing lunge test, SLR: straight leg raise test, SEBT: 

star excursion balance test in three directions: anterior (ANT), posterolateral (PL) and 
posteromedial (PM), SJ: squat jump, CMJ: counter movement jump, STIF: stiffness jumps. 

*: Significantly different from PRE, #: Significantly different from CON. 
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Although many studies reported benefits 

to the joint range of motion following a single 
session of myofascial release, only few examined 
the dynamic balance ability. In the present study, 
a significant improvement in dynamic balance 
ability following postural muscle chain SMR was 
quantified. The present results are in line with a 
Sefton et al.’s study which showed that 60-min of 
manual therapy improved dynamic balance 
ability measured with the functional single leg 
balance test (Sefton et al., 2012). Such an 
improvement could be attributed to numerous 
factors like muscle contractions, proprioception or 
central nervous system activation (Weerapong et 
al., 2005). In addition, myofascia includes a 
multitude of sensory nerves related to 
proprioceptive and mechanical receptors like 
Golgi receptors or Pacini receptors (Tozzi, 2012). 
Therefore, the pressure exerted during the SMR 
intervention may stimulate these mechanical 
receptors and improve the proprioceptive 
information integrated by the central nervous 
system to tune the activation level of the motor 
units (Schleip, 2003). Moreover, it has been 
demonstrated that ankle dorsiflexion range of 
motion is significantly related to the dynamic 
balance ability (Basnett et al., 2013; Hoch et al., 
2011). Thus, the significant improvement of the 
ankle dorsiflexion range of motion reported in the 
present study may partly explain the increased 
performance in the SEBT. In contrast, no previous 
study has reported deleterious effects of SMR on 
dynamic balance ability. Junker and Stöggl (2019) 
and Halperin et al. (2014) found no chronic/acute 
effect of SMR on Y balance test performances. 
Considering the variability in SMR interventions 
and the few studies of SMR effects on balance 
ability, further studies are needed to explore more 
deeply the positive effects of SMR on the balance 
ability found in the present study, using 
additional investigation methods including for 
instance surface electromyography. 

In contrast, no significant effect of SMR on 
jump performances was found whatever the test 
(i.e., CMJ, SJ, STIF). This result is in accordance 
with previous research (Behara and Jacobson, 
2017; Healey et al., 2014) and especially the results 
reported by Behara and Jacobson (2017) who 
observed no significant difference in power and 
velocity during the CMJ after a single SMR 
intervention. Conversely, Sagiroglu et al. (2017)  
 

observed a detrimental effect on the CMJ 
following a single session of SMR with a grid 
foam roller on hamstring, quadriceps, hip and 
gastrocnemius muscles after aerobic running 
(Sağiroğlu et al., 2017). Decreased CMJ 
performance was assumed to be related to the 
increased flexibility after SMR which might 
temporarily decrease the muscle ability to 
generate power output due to the increased 
stretch tolerance (Behm and Kibele, 2007; 
Marchetti et al., 2014; McKechnie et al., 2007; 
Sayenko et al., 2009). However, the present study 
showed increased ankle dorsiflexion after SMR 
without any change in jump performances, 
although increased ankle dorsiflexion may also 
improve jump performance (Papaiakovou, 2013). 
Nevertheless, the vertical jump is a multi-joint 
movement that requires complex motor 
coordination and the muscle activation pattern 
has to be continuously adapted to the joint 
flexibility to maintain or increase jump 
performance (Babault et al., 2003; Kirby et al., 
2011). According to different results, it can be 
assumed that duration, muscle groups, pressure 
or material used for SMR may modulate the 
effects on muscle force and joint flexibility. 
Although no quantitative assessment of the 
pressure was made during SMR interventions in 
the present study, qualitative assessment was 
performed throughout the experimental protocol 
by the same experimenter (Q.S.Z.). 

The present study aimed at determining 
the functional effects of SMR on flexibility, 
balance ability, and jump performance in the 
same experimental population. This study 
addressed the effectiveness of SMR on the 
superficial posterior muscle chain for an 
immediate gain in flexibility of the hip joint with 
an increased dynamic balance ability and no effect 
on vertical jump performance. Thus, SMR can be 
easily integrated into the warm-up of athletes, 
given that a roller and a massage ball are very 
simple, easy-to-use, and cheap tools. It remains to 
determine the effect of integrated SMR as a warm-
up option on the occurrence, frequency, and 
extent of muscle injury in the athlete’s population. 
Based on the current study, further studies should 
be performed to assess the most effective pressure 
to be applied and the influence of SMR on 
mechanical and physiological variables (e.g., 
electromyographic muscle activity) to better  
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explain the positive effects of SMR, especially on 
the dynamic balance ability. In addition, further 
studies are needed to evaluate the efficacy of such  
 

 
an SMR prevention protocol in the warm-up to 
reduce the occurrence of injuries in sport. 
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