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Clinicians utilize instrument-assisted soft tissue mobilization (IASTM) to identify and treat myofascial dysfunction or pathology.
Currently, little is known regarding the ability of clinicians to provide similar IASTM forces across treatment sessions. The authors’
purpose was to quantify clinician reliability of force application during a simulated IASTM treatment scenario. Five licensed athletic
trainers with previous IASTM training (mean credential experience = 5.2 [4.3] y; median = 5 y) performed 15 one-handed
unidirectional sweeping strokes with each of the 3 instruments on 2 consecutive days for a total of 90 data points each. The
IASTMstroke applicationwas analyzed for peak normal forces (Fpeak) andmean normal forces (Fmean) by stroke across 2 sessions. The
authors’findings indicate IASTM trained clinicians demonstrated sufficientFpeak andFmean reliability across a treatment range during a
one-handed IASTM treatment. Future research should examine if IASTMapplied at different force ranges influences patient outcomes.
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Instrument-assisted soft tissue mobilization (IASTM) is an
intervention used to provide localized treatment with hand-held
instruments.1,2 Clinicians apply longitudinal or perpendicular forces
along myofascial lines or to specific soft tissue structures to manipu-
late soft tissue.1–4 The use of IASTM has been reported to promote
healing,4,5 improve patient outcomes,1,5 and increase range of
motion.3 Clinicians have also indicated a preference for utilizing
instruments rather than their hands when applying soft tissue mobi-
lization.5,6 This preference may be related to perceptions that instru-
ments enhance soft tissue anomaly detection5,6 or allow application
ofmore targeted forces5–8 to increasefibroblast recruitment, stimulate
collagen repair, and promote connective tissue remodeling.9–11

Numerous companies, such as Técnica Gávilan®, Graston
Technique®, Edge Mobility System™, and Fascial Abrasion Tech-
nique™, market instruments, or IASTM training programs for clin-
icians. While some similarities exist across instruments and IASTM
training across the companies, variations also exist across instruments

(eg, weight, beveling, surface, number of treatment edges, etc),
training options (eg, training required for instrument purchase,
instruments marketed to health care professionals or patients, etc),
and the approach to instrument application (eg, instrument motion,
speed of stroke, stroke force, patient positioning, etc). For example,
the Graston Technique® offers multiple training programs, has
specific protocols (eg, examination, warm-up, IASTM treatment,
stretching, strengthening, ice) guiding IASTM application, and is
designed to be applied by trained medical professionals.11,12 Other
IASTM companies, however, may not promote specific IASTM
protocols or require any training prior to instrument purchase or
utilization. Potential differences in IASTM training, instrument
application or treatment protocols, and clinician preferences or
treatment goals in IASTM application may result in inconsistent
IASTM application in clinical practice and research.5,6,11

Potential variations (eg, the amount of force used during
IASTM application, etc) may also exist within and between
clinicians irrespective of training and little is known regarding
the optimal IASTM treatment application (eg, stroke type, stroke
force utilized, stroke speed, treatment length, patient positioning,
etc) to maximize treatment effectiveness.5,6,13 Some researchers
have described the directionality of the IASTM treatment but not
the actual force application.1,14,15 Others have reported an esti-
mated force (∼208 g or 2.04 N) based on the weight of the tool
used.13 Research with instrumented tools is limited; however,
available data provide a wide range of treatment forces for peak
force (495.58–924.88 g and 4.68–9.07 N) and mean force (268.19–
455.81 g and 2.63–4.47 N) during IASTM application by a single
clinician.16 Forces may also vary across target tissue, treatment
sessions, or instruments. Researchers17 recently reported that
trained IASTM clinicians produced an average peak force of
6.7 N (683.21 g) and average mean force of 4.5 N (458.87 g)
during a simulated treatment of calf tightness using a force plate.
However, wide ranges in average peak force (265.13–1427.60 g
and 2.6–14.0 N) and average mean force (163.15–1019.73 and
1.6–10.0 N) were also found across clinicians, and the reliability of
these forces was not established across instruments or treatment
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sessions.17 Variations in the amount, duration, or reliability of the
applied forces within or between clinicians or across instruments
might help explain inconsistent outcomes in the IASTM literature.11

Failure to establish clinician ability to replicate similar forces
across treatment sessions limits our ability to examine IASTM
effectiveness in clinical and laboratory settings. In addition, pro-
viding insight into the ability of trained IASTM clinicians to
produce similar forces across treatment sessions can help inform
future research studies. Therefore, the purpose of this study was to
investigate the reliability of the average forces and the average peak
forces applied by clinicians during a simulated IASTM treatment.

Methods

Study Design

The University of Idaho Institutional Review Board approved the
study. The investigation was conducted as a randomized crossover
study in a university biomechanics laboratory and utilized 3 different
IASTM instruments: (1) Técnica Gavilán® (Técnica Gavilán, Tracy,
CA) Ala, mass: 196 g; (2) Fascial Abrasion Technique™ (Fit Institute,
Niagara Falls, ON) FAT Stick, mass: 293 g; and (3) RockBlades®

(RockTape, Durham, NC) Mullet, mass: 178 g. The average force
(ie, the average force perpendicular to the treatment plane from the
beginning to end of a single stroke; Fmean) and the average peak force
(ie, the peak force plate reading during a single stroke; Fpeak) were
recorded (in Newtons) for each IASTM stroke applied during the
treatment scenario. Informed consent was provided by participants
prior to study participation.

Participants

A convenience sample of 5 licensed athletic trainers who were a
subset of a previous study17 was utilized for this study. Participants
were included if they had previously completed at least one
professional IASTM training course (Técnica Gávilan® = 5 and
RockBlades® = 1). Credentialed experience among participants
ranged from 1 to 12 years (mean = 5.2 [4.3] y; median = 5 y),
while current use of IASTM in clinical practice also varied (never =
1, rarely = 2, and frequently = 2).

Instrumentation

Forces were applied to a skin simulant (Complex Tissue Model;
Simulab Corporation©, Seattle, WA) of a 1-in thickness designed to
replicate skin, subcutaneous fat, fascia, and preperitoneal fat. The skin
simulant was attached to a force plate (HE6×6; AMTI©, Watertown,
MA). Raw data were obtained with the force plate set to record at
500 Hz and recorded with NetForce software (version 3.5.3; AMTI,
Watertown,MA); the force plate was zeroed between each instrument
and participant. Force plate data were exported into MATLAB
(version 2019b; MathWorks, Natick, MS) and were filtered with a
10-Hz low-pass Butterworth filter. The plotted data were used to
visually determine the start and finish of each instrument stroke.

Procedures

Data were collected at 2 time points on 2 consecutive days in a
university biomechanics lab; participants reported for the second
session approximately 24 hours after the first session. Participants
completed a familiarization protocol (ie, practiced 5 one-handed
strokes with each instrument on the skin simulant) before beginning

the testing protocol on each day. Following the familiarization periods,
the same standardized treatment scenario was provided to participants
before each treatment session. Participants were asked to reproduce
their clinical practice for the standardized treatment scenario with each
instrument using one-handed unidirectional sweeping strokes.

Participants were instructed to lift the instrument off the
simulant between strokes to allow researchers to identify individual
strokes during the testing protocol. Clinicians performed 5 one-
handed, sweeping strokes on the skin simulant with each instru-
ment in a randomized order. The testing protocol was repeated 3
times for a total of 15 strokes per instrument on each testing day; a
total of 45 treatment strokes were completed each day. Across the 2
sessions, a total of 90 treatment strokes were recorded (30 treatment
strokes per instrument).

Data Analysis

Descriptive statistics and coefficients of variation (CVs) were cal-
culated in Excel 16.3 (Microsoft®, 2019, Redmond, WA) for Fpeak

and Fmean (Table 1). Average peak forces (Fpeak) were calculated as
the sum of maximum vertical forces for each stroke divided by the
number of trials. Average mean forces (Fmean) were defined as the
average of the vertical forces produced across the entire length of a
single stroke and divided by the number of trials. Coefficients of
variation (CV = [SD/mean] × 100) were calculated across both days
for individual instruments and for the total strokes across all instru-
ments for Fpeak and Fmean; CVs ≤ 30% were considered low and
indicative of data homogeneity.18 Box and whisker plots were
created to compare Fmean and Fpeak between days.

Bland–Altman (BA) plots (Figure 1) were created for each
clinician to determine agreement between the peak and mean forces
applied on days 1 and 2. The BA plots were created with R (version
3.6.2; The R Foundation for Statistical Computing Platform, 2019,
https://www.r-project.org/about.html) and the BlandAltmanLeh
(version 0.3.1) package. The BA plots were created with data points
from all instruments and are presented with mean differences, 95%
limits of agreement, and the precision of those limits (eg, 95%
confidence intervals). We also calculated these values using the BA
analysis for each instrument (Table 1).

Results

Participants produced average Fpeak ranging from 2.9 to 7.9 N
(∼296–806 g) and average Fmean from 1.9 to 5.6 N (∼194−571 g;
Table 1; Figures 2 and 3). The highest Fmean (6.9 N) occurred with
the RB instrument (clinician E), while the lowest Fmean (1.7 N)
occurred with the TG instrument (clinician B).The highest Fpeak

(8.8 N) occurred with the RB instrument (clinician E), while the
lowest Fpeak (2.6 N) occurred with the FAT and TG instruments
(clinician A and clinician B, respectively). The SDs were all <2 N
for average Fpeak and 1.2 N for average Fmean. The CVs for Fpeak

and Fmean were lowest for all participants when the TG instrument
was utilized; average CVs across all instruments and participants
ranged from 17 to 37 for average Fpeak and 16 to 32 for average
Fmean (Table 1). Box plots indicated the Fpeak and Fmean values
tended to overlap from days 1 to 2 suggesting similar force
application across days (Figures 2 and 3). The BA analyses suggest
participants demonstrated agreement for force application across
days. When examining forces across all clinicians and instruments,
97% of the data points were within the limits of agreement
(Figure 1). The limits of agreement were widest for Fpeak of
clinician D and narrowest for Fmean of clinician B. The highest
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value for mean differences was displayed by clinician D (2.1 N) for
Fpeak with the FAT instrument; however, mean differences of 1 N
or less for the total strokes from all instruments were found for all
participants.

Discussion

We investigated the reliability of the Fmean and Fpeak applied by
clinicians during a simulated IASTM treatment. The CVs, box and
whisker plots, and BA plots provide insight into the consistency of
force application during IASTM. The summary of evidence indi-
cates clinicians who have at least completed some formal IASTM
training (ie, Técnica Gávilan®) are likely providing consistent forces
within a therapeutic range from treatment session to treatment
session (eg, Fmean SD was ∼1 N or less across all instruments
and clinicians) whether they do (ie, Técnica Gávilan® Ala) or do not
(Fascial Abrasion Technique™ FAT Stick or RockBlades® Mullet)
have training using that specific instrument. Our participants had the
lowest SD and CVs when using the TG instrument, and typically
produced lower Fpeak and Fmean values when utilizing the TG
instrument compared with the RB and FAT instruments (Table 1).

Researchers5,6 have recently tried to gain insight into IASTM
utilization by surveying clinicians. The majority (∼80%) of re-
spondents in one survey5 indicated they either do not know how to
or do not try to quantify force during IASTM; it has also been
reported that clinicians may willfully deviate from recommenda-
tions taught in IASTM training courses.5,6 Our results provide
some insight into these phenomena. The TG training program
includes recommendations that lower force loads are needed and

that instruments can be applied during exercise. Our findings are
interesting because all participants in this study completed TG
training and produced lower force levels and less variation with the
TG instrument. However, it is also possible that this is the result of
other factors, such as the type of instrument utilized, instrument
weight, instrument beveling, and feedback, different levels of
experience with different instruments, or different levels of resis-
tance (eg, different instrument surfaces) between instruments and
the skin simulant. The lack of formal training in another IASTM
technique (eg, Fascial Abrasion Technique™, etc) or the type of
stroke being utilized may also influence these results.

Prior reports have indicated that clinicians may not consider or
be able to calculate the amount of force being applied during
IASTM.5,6 Clinicians may also not accurately predict the amount
of force being produced during IASTM,17 and optimal force appli-
cation for IASTM has not been established across pathologies or
treatment locations.11 Our results, however, inform the efforts in this
area by providing evidence that IASTM trained clinicians still
provide consistent Fpeak and Fmean within a therapeutic range across
treatment sessions despite these limitations. Our Fpeak (2.9–7.9 N;
∼296–806 g) and Fmean (1.9–5.6 N; ∼194–571 g) across all parti-
cipants were also similar to reports by Vardiman et al16 (4.68–
9.07 N, 495.58–924.88 g and 2.63–4.47 N, 268.19–455.81 g for
Fpeak and Fmean, respectively). Thus, it is likely that IASTM trained
clinicians are treating within these ranges when applying IASTM to
the posterior leg, and future research should examine difference in
outcomes when IASTM is applied at the lower or higher ends of
these ranges to determine differences in therapeutic effects.

Table 1 Peak Force Equals the Peak Force From Each Stroke From All Instruments Across Both Days and Mean
Force Equals the Average Force From Each Stroke From All Instruments Across Both Days

Peak forces, N Mean forces, N

Clinician Instrument
Mean

force (SD)
CV
%

Mean
diff.

Lower
limit ± CI

Upper
limit ± CI

Mean
force (SD)

CV
%

Mean
diff.

Lower
limit ± CI

Upper
limit ± CI

A RockBlade 5.4 (1.0) 19 −1.2 −3.4 ± 1.0 0.9 ± 1.0 3.9 (0.8) 20 −0.9 −2.8 ± 0.9 0.8 ± 0.9

FAT 2.6 (0.9) 33 −0.2 −1.7 ± 0.8 1.4 ± 0.8 2.4 (0.8) 34 −0.2 −2.1 ± 0.9 1.6 ± 0.9

Gavilan 4.3 (0.7) 17 −1.2 −2.2 ± 0.5 −0.2 ± 0.5 3.2 (0.6) 19 −1.01 −1.7 ± 0.4 −0.3 ± 0.4

Total 4.1 (1.5) 37 −0.4 −3.3 ± 0.7 2.4 ± 0.7 3.0 (0.9) 31 −1 −2.5 ± 0.4 0.4 ± 0.4

B RockBlade 2.9 (0.6) 19 −0.7 −1.7 ± 0.5 0.3 ± 0.5 1.9 (0.4) 21 −0.5 −1.1 ± 0.3 0.2 ± 0.3

FAT 3.1 (0.6) 18 −0.8 −1.6 ± 0.4 0.1 ± 0.4 1.9 (0.3) 18 −0.4 −1.1 ± 0.3 0.2 ± 0.3

Gavilan 2.6 (0.3) 11 −0.2 −0.8 ± 0.2 0.4 ± 0.2 1.7 (0.2) 11 −0.2 −0.8 ± 0.2 0.3 ± 0.2

Total 2.9 (0.5) 19 −0.6 −1.5 ± 0.2 0.3 ± 0.2 1.9 (0.3) 18 −0.4 −1.0 ± 0.2 0.3 ± 0.2

C RockBlade 8.1 (1.4) 17 0.2 −2.3 ± 1.2 2.5 ± 1.2 5.0 (1.0) 19 0.1 −1.8 ± 0.9 1.9 ± 0.9

FAT 7.0 (1.4) 20 1 −2.8 ± 1.3 3.7 ± 1.3 4.1 (0.8) 19 0.5 −1.0 ± 0.8 2.0 ± 0.8

Gavilan 5.7 (0.8) 15 0.8 −0.7 ± 0.8 2.4 ± 0.8 3.3 (0.4) 13 0.1 −0.7 ± 0.5 1.0 ± 0.5

Total 7.0 (1.6) 23 0.7 −1.6 ± 0.6 3.0 ± 0.6 4.2 (1.0) 24 0.2 −1.2 ± 0.4 1.7 ± 0.4

D RockBlade 4.2 (1.1) 27 −1.6 −3.6 ± 0.9 0.4 ± 0.9 4.0 (0.8) 31 −1.1 −2.4 ± 0.6 0.1 ± 0.6

FAT 7.2 (1.6) 22 2.1 0.8 ± 0.7 3.5 ± 0.7 4.2 (1.0) 24 1.3 0.2 ± 0.6 2.5 ± 0.6

Gavilan 6.6 (1.0) 15 −0.7 −2.1 ± 0.6 0.7 ± 0.6 3.8 (0.7) 19 −0.5 −1.5 ± 0.5 0.5 ± 0.5

Total 5.9 (1.8) 30 −0.1 −3.6 ± 0.9 3.5 ± 0.9 3.5 (1.1) 32 −0.1 −2.5 ± 0.5 2.3 ± 0.6

E RockBlade 8.8 (1.5) 17 0.9 −1.0 ± 1.0 3.0 ± 1.0 6.9 (0.9) 17 0.4 −0.9 ± 0.7 1.7 ± 0.7

FAT 8.1 (0.8) 10 −0.4 −1.8 ± 0.7 1.0 ± 0.7 5.9 (0.7) 12 −0.2 −1.2 ± 0.5 0.8 ± 0.5

Gavilan 6.9 (0.7) 10 0.1 −1.6 ± 0.8 1.8 ± 0.8 5.0 (0.6) 12 0.1 −1.5 ± 0.8 1.7 ± 0.8

Total 7.9 (1.3) 17 0.2 −2.3 ± 0.6 2.3 ± 0.6 5.6 (0.9) 16 0.1 −1.3 ± 0.4 1.5 ± 0.4

Abbreviations: CI, confidence interval; CV, coefficient of variation; FAT, Fascial Abrasion Technique™. Note: The CVs were calculated as (SD/avg.) × 100. Values from
the Bland–Altman analysis (mean differences, limits of agreement, and 95% CIs for the limits) are also presented.
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Figure 1 — Bland–Altman plots for peak forces (in Newtons) and mean forces (in Newtons). Peak force equals the peak force from each stroke. Mean
force equals the average force from each stroke. Each data point indicates the proximity to zero of a given difference (calculated as the first measurement
minus the second) plotted against the average value of the 2 measurements. Rows are labeled by clinician.
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Our study is not without limitations. Our sample was relatively
small and only included clinicians with similar professional
IASTM training course backgrounds, and only a limited number
of instruments and treatment strokes were utilized. For example,
utilization of a different instrument (eg, FAT-Tool Pro Large,
Técnica Gavilán® Garra, RockBlades® Mallet, etc) or a different
treatment stroke taught in an IASTM course could influence force
production and reliability. The results may also be influenced by
having the clinicians treat a simulated tissue that lacked myofascial
adhesions. Furthermore, our study protocol (eg, standardized treat-
ment table height, skin simulant, unidirectional stroke, patient
positioning) may not fully replicate patient care, the forces utilized
across a complete IASTM intervention session, or the reliability of
those forces across a more diverse clinician group who have
completed other forms of IASTM training. Future research is
needed to elucidate how different IASTM instruments, trainings,
or clinical experience may affect force reliability. Future research is
needed to determine if and how clinician-applied forces change
based on treatment goals, the instrument being used, and the tissue
being treated.

Conclusion

Our findings indicate IASTM trained clinicians demonstrated
sufficient Fpeak and Fmean reliability with applied forces within a
narrow treatment range during a one-handed IASTM treatment.
Our participants produced forces that were similar to but not quite
as high as prior reported forces in human trials; however, the forces
utilized were substantially higher than those used in animal models.
Further research is needed to determine if the variation in forces
within clinical sessions affects clinical outcomes, as well as how
variations in force ranges (eg, 2–4 N vs 6–8 N) between clinicians
influence patient outcomes.
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