ISSN 0008-3194 (p)/ISSN 1715-6181 (e)/2019/18-25/$2.00/©JCCA 2019

Does a light pressure instrument assisted soft
tissue mobilization technique modulate tactile
discrimination and perceived pain in healthy

individuals with DOMS?

Scott W. Cheatham, Ph.D., DPT, PT, OCS, ATC, CSCS!
Ethan Kreiswirth, Ph.D., ATC?
Russell Baker, Ph.D., DAT, ATC, CMP, PRT-c?

This investigation measured the effects of a light
pressure instrument assisted soft tissue mobilization
(IASTM) technique on tactile discrimination and pain
perception in individuals after strenuous exercise.
Twenty-three subjects underwent three different testing
sessions. baseline measures and exercise, 24-hours
(post) treatment and measures, and 48-hours (post)
treatment and measures. Outcomes included two-point
discrimination (TPD) and pressure pain threshold
(PPT). Statistical analysis included parametric tests.
For TPD, a significant difference was observed between
all time points (p <.001). Post-hoc testing revealed a
significant difference from baseline to 24 hours post

Cette étude a mesuré les effets d’une technique de
mobilisation des tissus mous assistée par un instrument
de pression légere (IASTM) sur la discrimination tactile
et la perception de la douleur chez les individus apres
un exercice intense. Vingt-trois sujets se sont prétés

a trois séances d’évaluation différentes : mesures et
exercices de base, 24 heures et 48 heures apres le
traitement et les mesures. Les résultats comprenaient la
discrimination de deux points et le seuil de douleur a

la pression. L’analyse statistique comprenait des tests
paramétriques. Pour la discrimination de deux points,
une importante différence entre tous les points dans le
temps (p < 0,001) a été observée. L’examen post-hoc a
révélé une importante différence entre le début de I’ étude
et les 24 heures (p < 0,001) et 48 heures (p < 0,001) qui
ont suivi [’étude. Selon le seuil de douleur a la pression,
une importante différence entre tous les points dans le
temps (p < 0,001) a été observée. L’examen post-hoc a
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(p <.001) and 48 hours post (p <.001). For PPT, a
significant difference was observed between all time
points (p <.001). Post-hoc testing revealed a significant
difference from baseline to 24 hours post (p =.005) and
48 hours post (p =.003). A significant difference was
not observed between 24 to 48 hours post for TPD and
PPT (p =1.00). The results suggest that a light IASTM
technique may produce a neuromodulation effect on
local tactile descrimination and pain perception in
individuals with DOMS.

(JCCA. 2019;63(1):18-25)

KEY WORDS: mobilization, muscle soreness, perceived
pain, recovery
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révélé une importante différence entre le début de I’ étude
et les 24 heures (p = 0,005) et 48 heures (p = 0,003) qui
ont suivi I’étude. Aucune différence importante n’a été
observée entre les 24 a 48 heures aprés la discrimination
de deux points et le seuil de douleur a la pression (p

= 1,00). Les résultats suggerent qu’une technique de
mobilisation des tissus mous assistée par un instrument
de pression légere (IASTM) pourrait produire un effet de
neuromodulation sur la discrimination tactile locale et
la perception de la douleur chez les individus présentant
des courbatures.

(JCCA. 2019;63(1):18-25)

MOTS CLES : mobilisation, douleur musculaire,
douleur pergue, récupération

Introduction

Instrument assisted soft-tissue mobilization (IASTM) has
become a popular myofascial intervention utilized by al-
lied health professionals across the world. The popularity
has stimulated the creation of many different tools and
treatment techniques. This popularity has stimulated a
growth in research over the past 10 years. The body of
IASTM research has produced variable outcomes with
most of evidence coming from case reports or case stud-
ies.! The amount of high level evidence (e.g. randomized
controlled trials) has grown but a disparity still exists.!
Current published research suggests that IJASTM may
improve joint ROM,*® modulate pain perception,’ and
increase local circulation.’’” However, little effects on
muscle performance have been documented.®’

Presently, there are several scientific theories regard-
ing the effects of IASTM, most notable, mechanical and
neurophysiological. The mechanical theory suggests that
pressure and shearing from the instrument may release
and breakdown scar tissue, adhesions, and fascial restric-
tions, and aid in tissue healing.”'*!'' The only studies sup-
porting this theory have shown enhanced healing in ro-
dent ligaments.”!' No human studies have been conducted
that support this theory. In contrast, the neurophysiologic-
al theory suggests that the compression from the instru-
ment may stimulate local mechanoreceptors, nociceptors
(e.g. C-tactile fibers),'*'* and ascending afferent pathways
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which may stimulate other physiological responses by
the body.'® Portillo-Soto et al.® reported local blood flow
changes in the gastrocnemius after a 10 minute IASTM
session. Ge et al.'"” reported changes in mechanoreceptor
activity after a 10 minute IASTM treatment to the anterior
thigh. These researchers found a statistically significant
post-treatment increase in 2-point discrimination (40.2 +
9.4 mm to 44.9 + 12.0 mm) but no significant changes in
pressure pain threshold (PPT) with algometry (18.2 £ 6.6
Ibs to 18.7 + 6.8 1bs). The researchers concluded that the
IASTM treatment may have a greater effects of mechan-
oreceptors than nociceptors.'°

Despite the emerging research and popularity of
IASTM, there is no consensus on the optimal treatment
parameters such as: tool type, tool angle, stroke type (vec-
tor), rate, and amount of pressure being applied.! Due to
this gap in the literature, a clinician may choose their own
preferred treatment parameters or follow the parameters
taught by non-evidence based sources.!

Concomitantly, there are a limited number of con-
trolled studies on the efficacy of IASTM with individuals
in pain or with injury. The majority of evidence comes
from case reports and case series.' The existing evidence
does suggest favorable outcomes after IASTM treatment
for individuals with shoulder impingment,* chronic ankle
instability,' carpal tunnel syndrome,'® and chronic low-
back pain.}
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Table 1.

Experimental procedures.

Subjects assessed for eligibility
(n=23)

Y

Excluded (n=0)

Subjects included in study
(n=23)

Day |
e Baseline measures

® DOMS exercise program

\/

Day II: 24 hours post-exercise
e JASTM Treatment

@ Post intervention measures

\/

Day III: 48 hours post-exercise
e JASTM Treatment

® Post intervention measures

Figure 1.
Rock Blades® Mohawk tool.
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Of interest are the therapeutic effects of IASTM as a
posttreatment intervention after strenuous exercise. To
the authors knowledge, no studies have measured these
effects. The purpose of this investigation was to meas-
ure the therapeutic effects of a light pressure IASTM
technique on tactile discrimination and pain perception
in healthy individuals after strenuous exercise. The re-
searchers hypothesized a light pressure IASTM technique
may have a modulatory effect on local mechanoreceptors
and ascending pain pathways.

Methods

Subjects

Twenty-three recreationally active adults (M=14, W=9)
were recruited via convenience sampling (e.g. flyers)
(Table 1). Recruited subjects reported participating in
recreational fitness activities (e.g. walking) with no prior
experience with IASTM treatment (naive subjects). Ex-
clusion criteria included the presence of any neurosen-
sory impairments, musculoskeletal, systemic, or meta-
bolic disease that would affect lower extremity tolerance
to IASTM treatment, pressure pain threshold (PPT) test-
ing, two-point discrimination (TPD), and the inability to
avoid medications that may affect testing.!® This prestest,
posttest clinical study was approved by the Institutional
Review Board at California State University Dominguez
Hills, Carson, CA, USA (#18-177).

Instruments

For PPT, the Wagner (Midvale, UT) FDX algometer was
used for this investigation. The manufacturer reports an
accuracy error of < + 0.3% for this technology.'” Algom-
etry is a valid and reliable tool for measuring pressure
pain thresholds.'®?' Algometry has also been used in prior
IASTM research.'® For TPD, the Baseline (Fabrication
Enterprises, Inc, White Plains, NY) two-point discrimin-
ation (12-1480) caliper was used to administer the test-
ing. Calipers are a valid and reliable tool for measuring
two-point discrimination?* and have been used in prior
IASTM research."”

IASTM Treatment

For IASTM treatment, the Rock Blades® Mohawk tool
(RockTape®, Campbell, CA) was used to administer
the treatment. The Mohawk is a stainless steel shaped
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metal instrument with several beveled edges (Figure 1).
The investigator administered a 90 second light pressure
“feather stroke” using the weight of the tool (208 grams)
intervention in line with the fibers of the rectus femoris
using a rate of 120BPM with the Mohawk angled at 30°.*
The investigator used a metronome (The metronome by
Soundbrenner App 2017) to ensure a consistent rate dur-
ing treatment and calibrated the instrument angle with a
digital goniometer prior to each subject’s treatment.

Outcome Measures

Two outcome measures were used for the baseline, 24
hours, and 48-hours post exercise measures. For PPT,
the subjects dominant (kicking leg) quadriceps group
was tested with the subject lying supine on a mat table
(2 measurements).”>?” The 1.0-cm? probe of the algom-
eter was placed in a predetermined area (see procedures)
along the midline of the dominant quadriceps (rectus fem-
oris).?®*? The graded force was applied at a constant rate
of 50-60 kilopascals per second (kPa/sec), perpendicular
to the tissues, until the subject verbally reported the pres-
ence of pain.”?’ These outcome measures have been used
in prior research.’**> For TPD, subjects laid supine on the
mat table. The examiner used the two-point discrimin-
ation caliper to the predetermined area using the 4-2-1
stepping algorithm for tactile sensory testing.*=*

Pilot Study

Prior to data collection, a two-session pilot training was
conducted to establish intrarater reliability. The primary
investigator took all measurements. The primary inves-
tigator is a licensed physical therapist with over 13 years
of experience and board certified in orthopaedics. Ten in-
dependent subjects were recruited and tested for this por-
tion of the study. The intrarater reliability was calculated
using the Intraclass Correlation Coefficient (ICC model 3,
k).* There was good intrarater reliability for PPT with al-
gometry (ICC=0.95; 95% CI 0.83-0.99) and TPD (ICC=
0.94; 95% C10.61-0.97).

Procedures

All eligible participants were given an IRB approved
consent form to read and sign before testing. Participants
then completed a questionnaire to provide demographic
information. All participants were tested by the primary
investigator and were blinded from the results and other
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participants enrolled in the study. A second investigator
administered the IASTM treatment and was blinded to
the results. The second investigator is a Certified Athletic
Trainer with over 24 years of experience and certified in
several IASTM intervention techniques. Testing was con-
ducted between the hours of 11 A.M. and 3 P.M. and sub-
jects were instructed to refrain from any strenuous activ-
ity five hours prior to testing and from taking any medica-
tions or supplements that would interfere with testing. All
subjects underwent three days of testing which included:
baseline measures and exercise, 24-hours (post) treatment
and measures, and 48-hours (post) treatment and meas-
ures. The soreness that occurs after exercises arises 24
hours after exercise and peaks in intensity by 48 hours
post-exercise.*

Day I: Baseline measures and exercise. The primary
investigator first explained and demonstrated the testing
process to each subject and answered any questions. The
investigator then measured and marked two ends of a 6.4
cm (2.5 in) line approximately 7.62 cm (3.0 in) above the
patella in the midline of the subjects dominant quadri-
ceps.’’ Baseline measures were conducted on all subjects
which included PPT and TPD within the predetermined
area.”? Participants then underwent an induced muscle
soreness exercise protocol which included a five-minute
treadmill warm-up followed by 100 drop jumps (5 sets of
20 repetitions) from a 0.5 m box.* The primary investi-
gator monitored each subject and provided feedback to
ensure adequate form and safety during the activity.

Day I1: 24 hours post. The second investigator con-
firmed the predetermined marked area from Day I and
administered the 90 second IASTM treatment to each
subject. Upon completion, the second investigator left the
area and the primary investigator retested each subject.
The primary investigator confirmed the predetermined
area and tested subjects within the marked area.

Day 111: 48 hours post. The second investigator again
confirmed the predetermined marked area from Day I and
IT and administered the 90 second IASTM treatment to
each subject. Upon completion, the investigator left the
area and the primary investigator then retested each sub-
ject within the predetermined marked area.

Statistical Analysis
Statistical analysis was performed using SPSS version
24.0 (IBM SPSS, Chicago, IL, USA). Subject descriptive
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Table 2.
Baseline and post-intervention descriptive results (N=23).
Baseline 24 hours p-value Baseline 48 hours p-value
Two Point Discrimination (cm) 433+ 298 + *<.001 433+ 283+ *<.001
1.12 1.28 1.12 1.57
Pressure Pain Threshold (kPa) 113208+ 121491 = *=,005 113208+ 1207.22 + *=,004
24426 261.25 24426 248.80

data was calculated and reported as the mean and standard
deviation (SD) for age, height, body mass, and body mass
index (BMI). Baseline and post exercise differences were
calculated using the repeated ANOVA statistic.*® Post hoc
testing was calculated using the Bonferroni statistic. Ef-
fect size (ES) was calculated (d =M, - M,/ S oole - Effect
size of > 0.70 was considered strong, 0.41 to 0.70 was
moderate, and < 0.40 was weak.* Statistical assumptions
were met for the ANOVA including normality and hom-
geneity of variance.™ Statistical significance was con-
sidered p< .05 using a conservative two-tailed test.

Results

Twenty-three subjects completed the study (M=14, W=9;
mean age= 24.22 + 3.07 years; height= 172.08 + 8.53 cm;
body mass=80.43 + 16.18 kg; body mass index (BMI)=
26.60 +4.05 kg/m?). There were no adverse events or sub-
ject attrition during data collection.

For TPD, there was a significant difference between
baseline, 24 hours, and 48 hours post [F (1, 21) =30.50,
p <.001, partial > =.744]. Post-hoc testing revealed a
significant difference from baseline to 24 hours post (p
<.001, ES =1.12) and baseline to 48 hours post (p <.001,
ES =1.10) (Table 2). There was no significant difference
between 24 to 48 hours post (p =1.00, ES =.10). For PPT,
there was a significant difference between baseline, 24
hours, and 48 hours post [F (1,21) =9.56, p <.001, partial
n? =.477]. Post-hoc testing revealed a significant differ-
ence from baseline to 24 hours post (p =.005, ES =33)
and baseline to 48 hours post (p =.004, ES =.30). TA sig-
nificant difference was not observed between 24 to 48
hours post for TPD and PPT (p =1.00, ES =.03) (Table 2).

Discussion
This was the first investigation to measure the efficacy
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of a predetermined IASTM technique on local tactile dis-
crimination and pain perception in healthy individuals 24
and 48 hours after strenuous exercise. DOMS is a com-
mon condition that arises 24 hours after strenuous exer-
cise and peaks in intensity by 48 hours post-exercise.*
This soreness can affect an individual’s tactile sense and
pain perception.'>*®4! The results of this study suggest
that a light pressure longitudinal IASTM intervention
using specific parameters may produce changes in local
TPD and PPT for up to two days after strenuous exercise.

In related research, Ge et al.'® used similar methods
to measure the immediate post-intervention effects of a
10 minute IASTM treatment to the anterior thigh using
TPD and PPT in non-exercised healthy individuals. The
researchers found a statistically meaningful change with
TPD but not PPT. Additionally, the researchers reported
using the Graston® concept for treatment, but only com-
pleted an IASTM intervention and did not follow the rec-
ommended steps in the paradigm.' Furthermore, the re-
searchers did not report any specific treatment parameters
such as: tool angle, stroke rate, predetermined area, and
pressure which created a methodological weakness and
may have influenced the outcomes.’

In this investigation, the researchers attempted to use
a strict treatment strategy to control for multiple vari-
ables. For TPD, the results revealed a post-intervention
decrease in distance at 24 and 48 hours which suggests
that subjects may have experienced improved local tactile
sense through mechanoreceptor stimulation.'” For PPT,
the results revealed a decrease in perceived pain (higher
tolerance to pressure) at 24 and 48 hours after strenuous
exercise which suggests that the light IASTM treatment
modulated nociceptive activity (C-tactile fibers). C-tactile
fibers are low threshold afferent mechanoreceptors that
innervate the human skin and contribute to pain percep-
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tion.* These receptors respond to light tissue compres-
sive forces (e.g. light brushing) and have been reported to
modulate pain'* and mediate allodynia in DOMS.!? Thus,
the light pressure (i.e. weight of tool) IASTM stroke at a
30° angle for 90 seconds at a rate of 120 BPM may have
produced a short-term modulation of local C-tactile pain
fibers at 24 and 48 hours post. Further research is needed
to validate these findings.

Clinical Implications and Future Research

The results of this investigation suggests to clinicians
that there may be merit in using a light IASTM stroke to
stimulate local mechanoreceptors and nociceptors when
treating patients in pain or following injury. The results
of this study are preliminary evidence. Clinicians should
consider this before integrating these treatment and as-
sessment techniques into their clinical practice. Future
research should focus on three gaps in the current liter-
ature. First, research should continue to study different
treatment parameters such as pressure, dose time, stroke
rate, and tool angle. Second, the therapeutic efficacy of
the tool architecture needs to be studied such as type of
metal, edge angle, tool surface, and weight. Third, the
therapeutic effects of the treatment area need to be inves-
tigated. The optimal size of treatment area where chan-
ges occur may help clinicians become more efficient with
their treatments.

Limitations

There are specific limitations to the investigation that need
to be discussed. First, this investigation tested healthy
subjects after a specific strenuous exercise protocol which
limits the generalizability of the results to this population.
Second, the IASTM technique used predetermined par-
ameters on the dominant quadriceps muscle group. Other
IASTM techniques may have produced different results.
Third, a pre-determined small area on the quadriceps was
investigated. A different or larger area on the body many
have produced different results. Fourth, only the short-
term effects (24 and 48 hours) of the IASTM intervention
were measured. Future studies should measure the long-
term effects of this intervention. Fifth, a randomized,
larger sample size with a comparison control group may
have produced other results. The researchers considered
this investigation as exploratory and plan to use such
methodology in future investigations.
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Conclusion

IASTM is a popular intervention that is significantly
understudied. This is the first investigation to study the ef-
fects of a light IASTM stroke and specific parameters on
individuals with DOMS. Clinicians should consider these
results as exploratory before integrating such strategies
into their clinical practice.
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