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Abstract

The study purpose was to assess the relationship between Latent Myofascial Trigger Point and range of motion in
the lower limb of athletes. A lower Pain pressure threshold (< 25 Ibs/cm?) in muscles indicates the presence of a latent

myofascial trigger point.

Materials and methods. Initially, the study involved 46 male Athletes (aged 20-23 years) as participants. The pain
pressure threshold was measured by the pressure algometer (FPX 25 Wagner Instruments, Greenwich, CT, USA) to
detect latent myofascial trigger points on the hamstring and quadriceps muscles. Out of 46 participants, 23 tested
positive with a latent myofascial trigger point, and rest of them tested negative with a latent myofascial trigger point.
All the participants measured knee flexor and extensor range of motion with the Kinovea software (version 0.9.5).

In descriptive statistics, mean and standard deviation were used, and Pearson correlation was used to determine the
relationship between the variables. The level of significance was set at 0.05.

Results. A significant correlation was found between Latent Myofascial Trigger Points and lower limb range of
motion (p < 0.05), and it was also observed that the magnitude of correlation coeflicient was very large (0.7-0.9).
Conclusions. Latent Myofascial Trigger Points impair sports performance by decreasing the range of motion of knee
flexors and extensors. In light of this, Latent Myofascial Trigger Point should be considered a serious musculoskeletal
disorder, and appropriate preventative measures should be taken by health professionals.

Keywords: Latent Myofascial Trigger point, Range of Motion, Flexibility, Pain Pressure Threshold.

Introduction

Myofascial pain syndrome (MPS) is one of the most
common musculoskeletal disorders (Das & Jhajharia, 2022b),
it is defined as a regional pain syndrome and characterized
by myofascial trigger points (MTrPs). According to current
research studies, MTrP is a hyperirritable spot, usually, in
muscle fascia or in a taut band of skeletal muscle, which feels
uncomfortable when compressed and can cause referred pain.
It has been reported that biochemical changes occur within
these points such as increased concentration of bradykinin,
substance P, and tumor necrosis factor alpha which may
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in turn increase of stiffness within the taut band or trigger
point (TrP) (Oztiirk et al., 2022). There is an assortment
of hypothesized causes for MTrPs, including trauma and
overuse, joint dysfunction, and psychological factors such
as stress. Recent research suggests the pathophysiology of
MPS and sequelae of MTrPs begins with excessive stress
or injury to muscle fibers. This results in a diminished
amount of nutrients and available oxygen, which in turn
leads to protective and involuntary muscle shortening, and
finally, an increase in tissue metabolic demands. Adaptive
lengthening and eccentric muscle strain are also potential
sources of myofascial pain (Charles et al., 2019). Clinically,
MTrPs are classified as active and latent MTrPs (Das &
Jhajharia, 2022a). Latent MTrPs (L-MTrPs) do not cause
pain (Cyganska et al., 2022), various authors stated in their
article that L-MTrPs possible to experience limitations in
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range of motion (ROM) or deficiency in mobility (Charles et
al., 2019; Oztiirk et al., 2022; Walsh et al., 2019). In the field of
sports and exercise, it is found that musculoskeletal injuries
are the most common (Lee et al., 2020). Myofascial pain
affects 37% of men and 65% of women, according to research
(Xia et al., 2017), hence, MPS should be considered as a
potential source of musculoskeletal pain (Wilke et al., 2018).
From the research evidence, it is confirmed that athletes may
develop MTrPs during their life (Kisilewicz et al., 2018). And
also affect the potential performance of the athletes and may
result in a damage to the muscle or muscle groups (Oztiirk et
al., 2022). Therefore, reduction of flexibility could be found
in athletes. The American College of Sports Medicine has
classified flexibility as a major component of physical fitness
because it determines the maximum ROM of joints without
causing injury (Nuzzo, 2020). Research evidence suggest
that flexibility is a key factor in sports for performing, such
as sprinting, jumping, agility and balance. It have been
observed that physical and technical performance in sports
(sprinting, jumping, agility, and balance) decreases when the
technical movement is limited by muscle tightness or non-
optimal ROM (Cejudo, 2021; Cejudo et al., 2020; Charles
et al., 2019). During the swing phase of sprinting and the
take-off phase of jumping, the knee joint extensor torque is
a major determinant of rapid knee extension. Moreover, the
knee extensor torque accelerates the body’s centre of mass
horizontally during sprinting and vertically during jumping
and maintaining the height of the centre of mass during
the stance phase while sprinting. On the other hand, knee
joint flexors are important for joint stabilization. Therefore,
knee joint extensors and flexors are one of the most
important muscle groups for sprinting and vertical jumping
performance (Diker et al.,, 2022). This knee flexion and
extension movement are done by the help of hamstring and
quadriceps muscles groups. Hamstrings muscle tightness is
one of the major problems that can limit the movement of
the knee and make it susceptible to injuries (Osailan et al.,
2021) and quadriceps limited knee flexion ROM (Cejudo et
al,, 2020). Therefore, it is most important factor to identify
whether L-MTrPs are the primary sources of reduction of
ROM or not. Through the literature review it is found that
there are no studies are available on athletes in hamstring
and quadriceps muscles group. The relationship between
MTrPs and ROM in the upper trapezius (Girasol et al.,
2018) and gastrocnemius (Benito-de-Pedro et al., 2020) has
been established. Most of the studies were done on sedentary
population. Therefore, the purpose of this study to find out
the relationship between L-MTrPs and ROM of knee flexor
and extensor muscles.

Materials and methods

Study participant

This study included 46 national level players from
Madhya Pradesh, India. G-power software was used to
calculate sample size (Cordeiro et al., 2021) (Version 3.1.9.7),
following were the criteria to consider for sample size
determination: A 2-tailed hypothesis with 0.4 (Large effect),
an error probability (1-B) of 0.80 and an a error probability
of 0.05 provided an estimated sample size of 46 participants.
For the equality of the sample size 23 L-MTrPs and 23 non-

MTrPs subjects were selected on the basis of tested PPT of
quadricep muscle group (Vastus lateralis, Rectus femoris,
Vastus Medialis),and hamstring muscle group (Bicep femoris,
semitendinosus, semimembranosus). Characteristics of
the subjects were given in the table 1. Informed written
consent was obtained by all athletes. Ethical approval
was attained from the institutional ethics committee. The
study was conducted at the Exercise Physiology laboratory
of Lakshmibai National Institute of Physical Education,
Gwalior, India.

L-MTrPs were diagnosed using the following criteria
recommended by Simons et al: (I) muscles with a palpable
taut band; (II) tenderness in an area that is hypersensitive;
(III) In response to compression of the MTrP, referred pain
is reproduced; (IV) jump sign (Zuil-Escobar et al., 2015).
There was a difference in pressure pain threshold (PPT) of
more than 4 Ibs/cm* between the identical muscles on the
opposite side, indicating MTrPs (Park et al., 2011). The L-
MTrPs group was selected based on the following criteria:
(I) Presence of L-MTrPs in the lower limbs (hamstring and
quadriceps muscle groups). (II) Athletes were also required
to be male (In sports requiring jumps, sprints, twists, turns,
acceleration and deceleration, it is determined by these fac-
tors), those who participated in competitive sports (Par-
ticipants in an official league or cup that participates in an
organized training or match situation at least twice a week.).
(IIT) Each of the subjects was a collegiate athlete who was
in competition phase for their sport. (IV) PPT < 25 lbs/cm?
(Cordeiro et al.,, 2021). Non-L-MTrPs were included based
on the following criteria: (I) there are no palpable taut bands
in the muscles. (II) PPT > 25 Ibs/cm?. Exclusion criteria: In
addition to current injuries or illnesses, subjects who had
sustained a lower limb or lower back injury within the pre-
vious three months were excluded from the study. Subjects
with recent fibromyalgia diagnosis or treatment, vascular
or neurological conditions, or MTrP (active or latent) treat-
ment were excluded from the study. All subjects who met
the criteria were informed about the study. In the first group,
23 subjects were purposively included who were tested posi-
tive for L-MTrPs.

Table 1 General characteristics of the subjects (N = 46)

Parameter L-MTrPs (N=23) Non-MTrPs (N=23)
Subject characteristics Mean + SD Mean + SD
Age (Years) 20.57+2.13 20.45+2.18
Height (Centimetre)  160.10+5.91 160.00+5.66
Weight (Kilogram) 52.40+5.16 59.80+5.81
Instruments

Pressure algometer (FPX 25 Wagner Instruments,
Greenwich, CT, USA) was use for the evaluation of PPT,
based on Cyganska et al., report, this device appears to be
reliable et al. 0.90 (Cyganska et al., 2022) and Castien et al.
also found that pressure algometer is reliable instrument for
research (Castien et al., 2021). The software Kinovea® version
0.9.5 (downloadable free at https://www.kinovea.org/) used
to measure the ROM, according to the group of researchers
Kinovea is a valid and reliable tool that is able to measure
accurately at distances up to 5 m from the object (Fernandez-
Gonzilez et al., 2020; Puig-Divi et al., 2019).
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Trigger Point Examination: Pressure algometer was used
for the pain test by FPX 25 Algometer (Wagner Instruments,
Greenwich, CT, USA). In this study, the pain threshold
was defined in pounds/cm? and constant pressure was
applied. A pressure threshold at which pressure sensations
become painful is defined as the PPT (Ortega-Santiago et
al., 2020). We determined the pain thresholds of selected
muscle groups and the locations of the MTrPs, according to
Cyganska AK et.al (Cyganska et al., 2022). A prone position
was used to measure hamstrings and a supine position was
used to measure quadriceps. The device should be applied
at an angle of 90 degrees to the surface of the skin (Fig. 1),
always starting from the right-side of the body. In response
to experiencing the first distinct sensation of pain, subjects

Fig. 1. Evaluation of Latent Myofascial
Trigger Point

were instructed to say “STOP”. Before measuring the
actual points, the subject underwent a trial measurement
of his forearm muscles. During each measurement, the
same researcher read the results. Two measurements were
separated by a five-minute interval. The subjects who met
the L-MTrPs criteria were placed into group 1 (L-MTrPs
Group). Those subjects whose L-MTrPs profile did not
match the criteria were assigned to group 2 (Non-MTrPs
Group). Muscle tests were conducted in the following order
for each subject; Right and left quadricep muscle group
(Vastus lateralis, Rectus femoris, Vastus Medialis), followed
by right and left hamstring (Bicep femoris, semitendinosus,
semimembranosus). The measurements were conducted one
by one under the supervision of an expert physical therapist
(10 years of experience). Each measure was separated by a
30-second rest and the mean of three trials was calculated. It
has been shown that this method of evaluating PPT exhibits
high inter- and intra-examiner reliability (Chesterton et al.,
2007; Das & Jhajharia, 2022b).

ROM Examination: Each participant's video was
recorded using a GoPro 9 action camera. The footage was
taken from the sagittal plane and the frontal axis profile of
the knee joint. Passive and reflective markers were positioned
in certain anatomical regions of the lower limbs, such as
the greater trochanter, external femoral condyle, and lateral
malleolus, to quantify the lateral view angular displacement
of the knee joint (eSilva et al., 2018; Fernandez-Gonzalez
et al., 2020). The tripod-mounted camera was positioned
80 cm high and 1.5 metres distant from the participants. The
tripod was positioned on taped marks on the floor to keep
the same distance between the camera and the participants.

Each individual completed a prescribed warm-up exercise
that lasted 5 minutes prior to the test. The knee of each
subject was positioned near the edge of the table while they
lay prone on a table (Fig. 2). The individual was instructed
to bend their knee as much as possible before extending
it to determine the angle of knee extension and flexion.
All videos were imported into a laptop and analysed using
Kinovea software. In kinovea, three markers were positioned
in the greater trochanter, external femoral condyle, and
lateral malleolus. Additionally, an angle was positioned in
the external femoral condyle. Two lines were also placed:
one through the humerus bone and ending at the greater
trochanter (stationary arm); the other through the tibia
bone and ending at the lateral malleolus (movable arm). The
junction of the two lines’ angle was expressed in degrees.

Fig. 2. Evaluation of Knee Range of Motion (A)
Extension (B) Flexion

Statistical analysis

We conducted statistical analysis using IBM SPSS
(version 26.0.0) data analysis software. Mean and standard
deviation (SD) were used in descriptive statistics. Since
the data did not deviate from the normality assumptions
as shown by the Shapiro-Wilk test for the parametric test,
therefore, we applied parametric test Pearson correlation
to determine the relationship between L-MTrPs and ROM.
The degree of the correlation between test measures was
understood as trivial (<0.1), small (0.1-0.3), moderate (0.3—
0.5), large (0.5-0.7), very large (0.7-0.9), and almost perfect
(0.9-1.0) (Martin-Fuentes & van den Tillaar, 2022). The level
of significance was set at p < 0.05.

Results

To reach the goals of the study, descriptive statistics
were performed, mean, SD and mean difference were used
to represent the data and independent sample T-test was use
to compare the significant difference between groups of PPT
and ROM (table 2). From it was found the PPT and ROM of
L-MTrPs and non-MTrPs groups were differ significantly at
the level of 0.05.
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Table 2. Descriptive statistics of PPT and ROM and Independent Samples T-Test of between L-MTrPs and Non-MTrPs

Group.
R.H R.Q LH L.Q
L-MTrPs 134.11+0.87 2.72+1.28 134.49+1.12 3.56+1.07
ROM M+SD
N-MTrPs 139.05+0.88 0.96+0.52 138.23+1.18 0.90+0.48
Mean Diff. 4.93 1.76 3.74 2.66
Sig. 0.00 0.00 0.00 0.00
L-MTrPs 17.71 £ 2.26 18.76 + 1.81 19.05 + 2.33 17.27 £ 2.74
PPT M=+SD
N-MTrPs 27.16 £1.16 27.09 £ 1.94 27.45+1.57 2723+ 1.16
Mean Diff. 9.45 8.32 8.40 9.95
Sig. 0.00 0.00 0.00 0.00

H-Hamstring; Q-Quadricep; F-Flexion; E-Extension; R-Right; L-Left; M — Mean; SD - Standard Deviation; Mean Diff. - mean Difference

Table 3. Descriptive statistics and Pearson Correlation between PPT and ROM

Descriptive Statistics Correlation
Mean SD R. F (ROM)
Pearson Correlation 0.939**
R. H (PPT) 22.44 5.22 R.H (PPT)
Sig. (2-tailed) 0.00
R.F (ROM) 136.58 2.70
R.E(ROM)
Pearson Correlation -0.923**
R. Q (PPT) 22.92 4.48 R.Q (PPT)
Sig. (2-tailed) 0.00
R. E(ROM) 2.23 1.58
L.F (ROM)
Pearson Correlation 0.866**
L.H (PPT) 23.25 4.71 L. H (PPT)
Sig. (2-tailed) 0.00
L.F(ROM) 136.36 2.22
L. E(ROM)
Pearson Correlation -0.580**
L. Q (PPT) 22.25 5.48 L. Q (PPT)
Sig. (2-tailed) 0.00
L. E (ROM) 1.84 1.31

**Correlation is significant at the 0.01 level (2-tailed)

In table 3 it was found that there was significant
correlation between PPT and ROM at the level of 0.05. This
result indicates that L-MTrPs in quadriceps muscles affect
the extension ROM and L-MTrPs in hamstring muscles
affect the flexion ROM significantly. And also observed that
the magnitude of correlation coefficient was very large (0.7-
0.9), because correlation coeflicient between right hamstring
PPT & right leg flexion ROM correlation coefficient was
0.939 (p-0.00), Right Quadriceps PPT & right extension
ROM correlation coefficient was -0.923 (p=0.00), and left
hamstring PPT & left flexion ROM correlation coefficient
was 0.866 (p=0.00), and left Quadriceps PPT & left extension
ROM correlation coefficient was -0.580 (p=0.00).

Discussion

The aim of this study to investigate the correlation
between L-MTrPs and ROM in the lower limbs on athletes.

In this study, it was confirmed that athletes also develop
MTrPs, and that has been confirmed by previous studies as
well (Benito-de-Pedro et al., 2019; Das et al., 2022; Kisilewicz
etal., 2018). The independent samples T-test (table 2) shows
that there was a significant difference between PPT in with
L-MTrPsand non-MTrPs group, research evidence stated that
lower PPT(<25 1Ibs), and more than 4 Ibs/cm? as compared to
the identical muscles in the opposite side indicate presence
of L-MTrPs. After the evaluation of L-MTrPs, we investigate
the ROM of knee flexor and extensor muscles, from the
mean values it was observed that L-MTrPs group have
lower flexion ROM than non-MTrPs group, that indicate
the presence of L-MTrPs reduces the ROM of knee flexor
muscles. Same findings observed in knee extensor muscle
group, in this present study 0° angle consider as the best
extension angle of knee, greater than 0° angle indicate lower
in ROM. From mean value of knee extension, it was observed
L-MTrPs group has higher angular value as compared
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with non-MTrPs group. Therefore, it was confirmed that
the presence of L-MTrPs reduce the ROM of particular
joint, and also reduce the PPT. After the implementation
independent samples T-test it was found that the values of
PPT and ROM are significantly differ from the L-MTrPs and
non-MTrPs groups as the p-value is less than 0.05 (<0.05),
and the Pearson correlation was use to check the relationship
between L-MTrPs and ROM. The result suggest that L-MTrPs
are significantly correlated with the ROM. In the hamstring
muscles group, L-MTrPs and flexion ROM were positively
correlated, which indicates that lower PPT decreases knee
flexion ROM while higher PPT increases ROM. L-MTrPs
in quadricep muscles decreased knee extension as well.
Similarly, we found that L-MTrPs and extension were
significantly correlated with each other (table 3). These
finding were also supported by the existing literature, as few
studies have been conducted on MTrPs on upper trapezius,
which were publicized to reduce cervical ROM (Agung et al.,
2018; Park et al., 2018; Toghtamesh et al., 2021). According
to research evidence lower PPT indicate low in muscles
elasticity and high in muscles stiffness, reduction ROM and,
the occurrence L-MTrPs (Grabowski et al., 2018). Literature
shows that the stiffness in muscles had decreased strength,
increased discomfort and muscular soreness, as a result
enhance creatine kinase release. These events are related
to changes in microscopic structure of muscles therefore,
sarcomere mechanics get stiff and compliant muscles during
eccentric movements. L-MTrP affects motor activation
patterns and reciprocal inhibition mechanisms, resulting
in joint movement limitations and overloading (Das et al.,
2022). From the literature joint ROM has a strong influence
on athlete performance. There is considerable evidence
that increases in ROM enhance performance of general
sports skills, such as jumping, sprinting, and changing
directions (Pereira et al., 2021). Muscle injuries are more
prone to happen in addition to having low ROM (Knapik
et al., 2019). Therefore, Sports performance is negatively
impacted by L-MTrPs, as determined by this investigation.
As a result, L-MTrPs reduce an athlete’s performance due
to limited physical performance, sports scientist should
focus on and conduct research on this aspect is absolutely
necessary. Additionally, create a training programme to
ensure appropriate L-MTrPs prevention.

Conclusion

In According to our analysis, there is a strong correlation
between L-MTrPs and ROM of lower limb muscles. A
pressure algometer was used to evaluate MTrPs, and lower
PPT showed that L-MTrPs were present (25 Ibs/cm?). As a
result of this article, it has been concluded that athletes also
develop L-MTrPs, and that these L-MTrPs decrease ROM,
which negatively affects sports performance. From this
research article, sportspersons, physiotherapists, and sports
therapists gain knowledge about L-MTrPs.
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3B’A30K MIX TIATEHTHOIO MIO®ACLIAJIbHOIO TPUTEPHOIO
TOYKOIO TA AIANMA30OHOM PYXIB M'A3IB-3rMHAMIB
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Pe¢epar. Crarts: 7 c., 4 Tab1., 39 mKepert.

Meroro focmimxeHHs OyI0 OLHNTI B3a€MO3B 30K MIX JIATEHTHOI Miodaciia/IbHOK TPUTEePHOI TOYKOIO Ta Hialla30HOM
PYyXiB y HIDKHII KiHLiBLIi ciopTcMeniB. Hypkunit mopir 60mboBoro Tucky (<25 GyHTis/cM?) y M’s13aX BKa3ye Ha HasBHICTb JIaTEHT-
Hoi MiodacuianbHOI TPUTEPHOT TOUKIL.

Marepianu ta metopu. CriodaTky B JOCTIIKeHH] Opamy y4acTb 46 CIOPTCMeHiB 90710Bi40i cTati (Bikom 20-23 poku). Ilo-
pir 60/1bOBOTO TUCKY BUMipIOBaIy anroMeTpoM TUCKy (Mogens FPX 25, Bupo6Huk Barnep Inctpymentc, IpinBiu, KoHekTUKYT,
CIIIA) fy1s1 BUsAB/IEHHS TaTeHTHNUX MiodacuiaTbHUX TPUTEPHMX TOYOK Ha IiKOTIHHOMY CyXOXXIUI Ta YOTUPUTOIOBOMY M 3.
I3 46 yuacHUKIB 23 fgay MOSUTUBHUIL Pe3y/IbTAT TECTy 3 TATEHTHOIO MiodacliaIbHOI TPUTEPHOI0 TOYKOIO, @ PEIITa 3 HUX Jajn
HeraTMBHUII pe3y/IbTar i3 IaTeHTHOI0 Mio(daciia/IbHOIO TPUTEPHOI0 TOYKOI0. YCi yYaCHMKM BUMIpIOBa/IN [ialla30H PyXiB 3TMHAYiB
i posrnHaviB KO/MHHOTO Cyrmo6a 3a [HOMOMOro IporpaMHoro 3abesmedenHs Kinovea (Bepcis 0.9.5). B ommcosiit cratuctuii
BUKOPVCTOBYBA/IN CepefHE 3HAUeHHsI Ta CTAH/JAPTHE BIAXWIEHHS, a [/l BUSHAYEHH 3B 13Ky MDK 3MIHHUMM BUKOPUCTOBYBA/IN
kopernito Ilipcona. PiBenb sHauymocTi 6yB 3agannii mokasHukom 0,05.

PesynpraTn. byno BUABIEHO CTATUCTUYHO 3HAYYIY KOPEIAIi0 MiX TaTeHTHMMU MiodaciiaTbHUMI TPUTEPHUMI TOYKaMU
Ta /{iara3oHOM PyXiB HIDKHIX KiHI[iBOK (p <0,05), a TaKOXX CIIOCTepiranocs, 1o BenndnHa KoediljienTta Kopenanil 6yma gyxe Bu-
cokoro (0,7-0,9).

BucHoBku. JlarenTtHi MiodacrianbHi TpUrepHi TOYKM HOTIpUIYIOTH CIHOPTHMBHI pe3y/nbTaTy, 3MEHIIYIOUM [iala3oH PyXis
3IMHAYiB i pO3TMHAYiB KoJiHA. Y CBIiT/Ii LIbOTO JIATEeHTHY MiodacliiabHy TPUTepHY TOUKY CITiJi BBaXKaT CEPIO3HUM PO3JIaZioM
OIIOPHO-PYXOBOTO AIIAPaTy, i MEAMYHI IIPaLliBHUKY IIOBMHHI BXXMBATH BifIOBIAHMX TPOQITAKTHYHNIX 3aXO/iB.

KirouoBi cmoBa: narenTHa MiodacIiianbHa TpUrepHa TOYKa, fIialla30H PyXYy, THYYKiCTb, OPIr 60/IbOBOTO THUCKY.
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