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Background: Current healthcare providers function in an environment where there is increased emphasis
on value-based models of reimbursement; therefore, the delivery of better patient outcomes is critical.
Consequently, it is necessary to identify successful treatments that improve outcomes and can be applied
across a broad range of clinic settings, treatment styles and therapist expertise.

Methods: Data from 2,450 patients who received Astym therapy as component of their outpatient
rehabilitation (treatment group) was matched to data from 2,450 randomly chosen patients with similar
orthopedic impairments who did not receive Astym therapy during their rehabilitation (control group).
Data was collected across 116 clinics in 17 U.S. states. All patients completed a standardized functional
status survey at admission and at discharge. The effectiveness (discharge functional status score), efficiency
(number of treatment visits, treatment duration) and utilization (unit of functional improvement per visit)
was compared across two groups. Ethics approval was not required for this study as this is an observational
study, with both sets of participants receiving actual (not placebo) treatment.

Results: Compared to the control sample, patients who received Astym therapy as part of their
rehabilitation had higher discharge functional status (FS) scores (68.5 vs. 64.5, F 450, =53.1, P<0.001) and
had more functional improvement per visit noted with a higher utilization index (2.0 vs. 1.9, ANCOVA
F| 4807 =5.5, P=0.019), and after risk adjustment, had the same number of visits. There was no difference in
duration of treatment episode across groups (Astym, 47.8+31.1 days; control, 47.5+30.0 days) (ANCOVA
F,.450r=1.7, P=0.199).

Conclusions: Patients with musculoskeletal disorders who received Astym therapy as part of the treatment
process experienced increased treatment effectiveness as compared to those who did not receive Astym
therapy. The addition of Astym therapy improved physical therapy outcomes for patients across a broad
range of treatment styles, clinical settings and therapist expertise.
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Introduction

The US healthcare system continues to evolve, with
current trends pointing towards a value-based system
in which reimbursement rates may depend on patient
outcomes. As such, obtaining and providing proof of
positive outcomes is an essential element in modern day
outpatient physical therapy practice. Achieving good
outcomes will affect payment for services, insurance
contracts, referrals, and an individual physical therapist’s
employment, salary, and professional development at
large. Despite the increasing importance of providing
optimal outcome measures, challenges to promoting
these measures do exist. For the individual clinician, these
challenges include: lack of standardization of care for most
musculoskeletal pathologies, a delay between discovery of
evidence-based research and implementation into clinical
education, and the financial cost of continuing education in
accessing that evidence-based practice. For the employer,
limitations include: variations in skill set and experience
between physical therapist employees, and the financial
cost of supplying the most up to date equipment. Given
the importance of obtaining positive outcomes measures
and the challenge of consistent delivery, it is important to
identify evidenced based approaches that can be applied
across a broad range of treatment styles and clinical settings
yet allow for positive patient outcomes in the face of non-
standardized treatment plans.

One such evidence-based treatment approach is Astym®
therapy (Performance Dynamics, Muncie, IN, USA).
Astym therapy is a non-invasive treatment designed to
address soft tissue dysfunction by engaging the regenerative
mechanisms of the body. This treatment was built upon
evidence elucidating the degenerative nature of many
tendon pathologies and has since been shown to improve
tendon repair (1), improve functional ability (2,3) and
normalize movement patterns (4). The positive effects
of Astym therapy are, in part, due to the stimulation of
healing on a cellular level. Astym therapy has been found
to increase: growth factor release, fibroblast activity,
macrophage mediated phagocytosis, and dysfunctional
capillary exudation (3,5-7).

Astym treatment also includes functional exercises
and stretches which load the tissue of interest in order to
promote healthy, functional alignment of new collagen (8).
Astym therapy can enhance these exercise programs,
as studies have shown increased strength and flexibility
immediately following this treatment (9-11).

© Annals of Translational Medicine. All rights reserved.

Harris et al. Astym improves outcomes for patients with musculoskeletal disorders

Although this therapy utilizes hand-held instruments,
it is distinctly different from tool-assisted soft tissue work,
such as “Tooling”, “Scraping”, or IASTM (Instrument
Assisted Soft Tissue Mobilization). These techniques
typically utilize a tool to treat cross-fiber, with the goal
being to mechanically “break down” what is thought to be
dysfunctional tissue (11-13). The tool assisted methods are
often not well-tolerated (11,14), have been shown to cause
increased pain and decreased perception of function (11,14),
and achieve the same results as no treatment in cases of
tendinopathy (11,15). A systematic review published in 2016
evaluated the existing research on IASTM and concluded
that the current research does not support the efficacy of
TASTM for musculoskeletal pathologies (16).

In contrast to these techniques, Astym therapy has
consistently demonstrated safety and effectiveness and is
well-tolerated, across a wide patient population range (11).
Astym therapy differs from other treatment techniques
precisely because of its proven ability to promote cellular
regeneration. Additionally, the established protocols ensure
consistency of application throughout a variety of clinical
settings and patient populations. While treatment application
is standardized in Astym therapy, exercise prescription and
other factors in the patient’s plan of care are not standardized.
One of the main benefits of Astym therapy is that it can
be incorporated into a wide variety of therapy styles
while offering the same positive patient outcomes (9,17).
Consequently, Astym therapy has the potential to improve
outcomes across treatment approaches in an environment
where no gold standard treatment plan exists.

The objective of this paper is to: (I) compare the
effectiveness of rehabilitation utilizing Astym therapy
(treatment sample) and traditional treatment without Astym
(control sample); and (II) determine whether the inclusion
of Astym therapy results in improved outcome scores, as
compared to treatment without Astym therapy. We do this
by utilizing Focus on Therapeutic Outcomes (FOTO)
data to compare outcomes in a control group (receiving
traditional, non-standardized physical therapy) verses a
treatment group (receiving Astym therapy, in addition to
non-standardized physical therapy). Outcomes data includes
functional score (FS), functional score change (FSCH)
utilization index (UI), and treatment visits (T'V). It is our
hypothesis that Astym therapy is an evidenced-based, non-
invasive, and cost-effective treatment which improves
outcome measures in the outpatient rehabilitation setting. If
our critical review of information supports this hypothesis,
it is our assertion that Astym therapy has the potential to
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improve patient outcomes throughout a wide variety of
clinical settings.

Methods
Design

This study is a cross-sectional observational study that
draws inferences about the effects of Astym treatment
on patient outcomes as captured by FOTO’s Patient
Inquiry® survey (18,19). The assignment of patients into a
treatment or control group was outside of the control of the
investigators (20).

Data collection

Data was derived from the database managed by Focus
On Therapeutic Outcomes, Inc. (FOTO) Knoxville, TN,
USA, an international medical rehabilitation outcomes
database management company. Briefly, patients with
varied orthopedic impairments were followed during their
treatment in outpatient rehabilitation clinics participating
with FOTO. Prior to initial evaluation and intake, patients
entered demographic data and completed self-report
surveys using the Computerized Adaptive Test (CAT) called
Patient Inquiry®, a computer program developed by FOTO
(21-24). Demographic variables consisted of age, gender,
symptom acuity, surgical history, number of comorbid
conditions, exercise history, and payer source. Age was
collected as a continuous variable and categorized as 18-44,
45-64, and >65 years). Gender was categorized as female
and male. Symptom acuity, which is operationally defined
as the number of calendar days from the date of onset of
the condition being treated to the date of initial therapy
evaluation, was categorized as acute (<22 days), subacute
(22-90 days), and chronic (>90 days). Surgical history was
categorized as none, 1 or more surgeries related to the
condition being treated. Number of comorbid conditions
was assessed using a list of 30 conditions common to
patients entering an outpatient rehabilitation clinic (25,26).
Number of comorbid conditions was categorized as 0, 1-2,
3-4, and 5 or more comorbid conditions. Exercise history
prior to receiving therapy was categorized as exercising
3 times a week or more, exercising 1 to 2 times a week, or
exercising seldom or never. Last, 16 payer sources (e.g.,
Preferred Provider, Medicare) were listed for patient to
select.

When clinic staff recorded patient data into the software,
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the staff selected “orthopedic” impairment and a specific
anatomical area as the broad heading for the reason for
treatment. The patient then answered condition-specific
questions measuring functional status (FS) as supplied by
FOTO (27). For example, patients with knee impairments
were presented with questions such as: “Today, do you
or would you have any difficulty at all with:” followed
by activities such as “walking 2 blocks” or “performing
light activities around your home”. For this example, five
response categories were used: (I) extreme difficulty; (II)
quite a bit of difficulty; (III) moderate difficulty; (IV) a
little bit of difficulty; and (V) no difficulty. In addition, the
patient could elect “Not Applicable” for any item, which
was recorded as missing data and not used in FS estimation.
Patients with impairments in more than one anatomical
area received different sets of functional status items for
each impairment.

All patients’ FS estimates ranged from 0 to 100 with
higher measures representing higher functioning. Data
was labeled as “intake” data when the patient completed
FOTO’s CAT prior to initial evaluation whereas data was
labeled “discharge” when the patient completed the CAT at
the time of discharge. FS score change (FSCH) was defined
by subtracting the FS score at intake from the FS score at
discharge (FSCH = discharge FS - intake FS). Duration was
defined as calendar days between the date of admission and
date of discharge.

Setting and participants

Patients were identified as part of the treatment group if
they: were 18 years old or older, were managed for their
orthopedic problem(s), received outpatient physical therapy
services, responded to FOTO Patient Inquiry® computer-
based functional status items at admission and at discharge
between September 2008 and January 2013, and if their
therapists had checked the ‘Astym System’ as a procedure
on the staff discharge report.

Once the treatment sample was identified, an equal
sample size of control group patients was randomly
selected from the aggregate FOTO data set that matched
the characteristics of the patients in the treatment sample.
These characteristics include: impaired anatomical area,
age, gender, and symptom acuity at the group level. To
ensure that the treatment and control group participants
were similar, continuous characteristics (ex: age) were tested
by two-sample z-tests and categorical characteristics (ex:
acuity) were tested by Chi-square tests of independence.
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The matched selection process was replicated until there
were no differences between the samples. If after 50 times
of random selection process the ideal matched sample could
not be achieved, the best matched sample was selected
for the smallest difference in patient characteristics across
groups.

Analytical procedure

We compared the results between the treatment group
and control group using two approaches. First, differences
between each dependent variable was tested using one-way
analyses of covariance (ANCOVA) using the intake FS score
as the covariate. The ANCOVA model for effectiveness
data used discharge FS score as the dependent variable,
treatment group as the independent variable, and intake FS
score as the covariate. The ANCOVA model for efficiency
data used visits and duration as dependent variables,
treatment group as the independent variable, and intake FS
score as the covariate. The ANCOVA model for utilization
data used utilization index (unit of functional improvement
per visit = FSCH divided by number of treatment visits) as
the dependent variable, treatment group as the independent
variable, and intake FS score as the covariate.

Second, the comparative effectiveness of Astym therapy
was examined by comparing risk-adjusted discharge
FS score, number of treatment visits, and treatment
duration between the treatment and control sample. For
meaningful interpretations of observational outcomes data
where patients are not randomly selected, the dependent
variables must be risk-adjusted by controlling for the effects
of independent variables. There is no standard way of
performing the risk-adjustment process; therefore, a general
linear model was employed, where multiple independent
variables were added to the model. One model was
estimated for each of the four dependent variables: discharge
FS score, number of treatment visits, treatment duration,
and utilization index. Each model was designed to estimate
the risk-adjusted dependent variables while controlling for
important independent variables: age, gender, symptom
acuity, surgical history, impairment category, number of
comorbid conditions, and intake FS score (covariate). Age
and intake FS score were entered as continuous variables
while the rest of the independent variables were treated as
categorical variables. Once we obtained the risk-adjusted
dependent variables, three analyses of variances (ANOVAs)
were used to test the main factor of the treatment group.
The critical alpha level was set at 0.05.
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Results
Participants

Treatment sample

The treatment sample included data analyzed from
2,450 patients with varied orthopedic impairments receiving
Astym therapy as part of their outpatient rehabilitation
services in 116 cities in 17 states (Table 1). Patient mean =
SD age was 52.6£15.5 years old (min =18, max =99). Most
of the patients were female (57%), had no surgical history
(65%), reported their symptoms as chronic (52%), sub-
acute (30%), and acute (18%). These patients averaged
+ SD (13.2+8) visits over an episode duration of 47.8+31
calendar days. Identification of medical or surgical diagnoses
was optional in the data collection, but of the patients with
medical/surgical codes (91%), the most common diagnoses
were associated with soft tissue disorders of muscle,
synovium, tendon, bursa or enthesopathies (ICD-9 725-
729) (27%), post-surgical conditions including discectomy
and fusion (14%), and spinal pathology (ICD-9 codes
720-724) (8%), and sprains and strains including sacroiliac
region, lumbar spine, sacrum (ICD-9 codes 846-848) (5%).

Control sample
The control sample included data from 2,450 patients
with varied orthopedic impairments receiving outpatient
rehabilitation services in 489 clinics in 34 states (U.S.).
Patient mean + SD age was 54.7£16.2 years old (min =18,
max =99). Most patients were female (59%), had no surgical
history (64%), reported their symptoms as chronic (50%)
and sub-acute (31%) versus acute (19%). These patients
averaged = SD (12.3+7) visits over an episode duration of
47.5+30 calendar days. Of the patients with medical/surgical
codes (77%), the most common diagnoses were associated
with soft tissue disorders of muscle, synovium, tendon,
bursa or enthesopathies ICD-9 725-729) (20%), post-
surgical conditions including discectomy and fusion (13%),
and spinal pathology (ICD-9 codes 720-724) (8%), and
sprains and strains including sacroiliac region, lumbar spine,
sacrum (ICD-9 codes 846-848) (6%). See Tuble I: intake
patient characteristics of the treatment and control samples.
Compared to the control sample, patients in the
treatment group tended to have higher FS intake scores
(49.4 vs. 47.3, t==5.1, df =4,989, P<0.001); be slightly
younger (52.6 vs. 54.7 years, t=—4.6, df =4.898, P<0.001);
report fewer comorbid conditions (Chi-square =125.3, df
=3, P<0.001); exercise more often prior to rehabilitation
(Chi-square =8.2, df =2, P=0.017); and self-paid for therapy
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Characteristic Total Treatment sample  Control sample Chi-square, df, P value or ty, P value
Number of patients 4,900 2,450 2,450
Impaired area (frequency) Chi-square =0.0, df =17, P=1.000
Shoulder 722 361 361
Upper arm 48 24 24
Elbow 248 124 124
Forearm 30 15 15
Wrist 118 59 59
Hand 218 109 109
Pelvis 14 7 7
Hip 304 152 152
Upper leg 80 40 40
Knee 1,084 542 542
Lower leg 146 73 73
Ankle 392 196 196
Foot 494 247 247
Craniofacial 2 1 1
Neck 306 153 153
Ribs-trunk 8 4 4
Thoracic spine 76 38 38
Lumbar spine 610 305 305
Age (mean + SD years) 53.6+15.9 52.6+15.5 54.7+16.2 1,808 =—4.6, P<0.001
Age 18 to <45 (%) 27 29 26 Chi-square =16.6, df =2, P<0.001
Age 45 to 65 (%) 45 46 44
Age >65 (%) 28 25 30
Missing (%) 0 0 0
Gender (% female) 58 57 59 Chi-square =1.9, df =1, P=0.183
Missing 0 0 0
Acuity of symptoms (%) Chi-square =3.7, df =2, P=0.154
Acute (0-21 days) 19 18 19
Subacute (22-90 days) 30 30 31
Chronic (>90 days) 51 52 50
Missing 0 0 0
Surgical history (%) Chi-square =1.1, df =1, P=0.306
None 64 65 64
One or more 35 34 35
Missing 1 1 1

Table 1 (continued)
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Table 1 (continued)
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Characteristic Total

Treatment sample

Control sample Chi-square, df, P value or ty, P value

Number of comorbid conditions (%)

None 12 15
One or two 19 24
Three or four 37 33
Five or more 32 28
Missing 0 0

Exercise history (%)

At least 3x/week 44 45
1-2x/week 24 24
Seldom or never 29 27
Missing 3 4

Payer source (%)

Indemnity insurance 1 1
Litigation 0 0
Medicaid 2 2
Medicare A 2 1
Medicare B 21 20
Patient 1 2
HMO 8 7
Preferred provider 44 48
Workers comp 8 6
No fault 0 0
Other 11 13
Early intervention 0 0
School 0 0
No charge 0 0
Auto insurance 1 0
Medicare C 0 0
Missing 0 0

Chi-square =125.3, df =3, P<0.001
10
15
40
35

Chi-square =8.2, df =2, P=0.017

43
24

Chi-square =121.1, df =16, P<0.001

SD, standard deviation; min, minimum; max, maximum; HMO, health maintenance organization; PPO, preferred provider organization.

services. (Chi-square =121.1, df =16, P<0.001).

At large, patients in the treatment and control groups did
not differ by impaired body parts (Chi-square =0.0, df =17,
P=1.000), gender (Chi-square =1.9, df =1, P=0.183), acuity
(Chi-square =3.7, df =2, P=0.154), and surgical history (Chi-
square =1.1, df =1, P=0.306).

© Annals of Translational Medicine. All rights reserved.

Effectiveness

Effectiveness was defined as the final functional score (FS)
upon discharge. These results are displayed in Table 2.
Compared to the control sample, patients who received
Astym treatment had higher discharge FS scores and
the difference was significant when the intake FS scores

Ann Transl Med 2019;7(Suppl 7):S251 | http://dx.doi.org/10.21037/atm.2019.04.09



Annals of Translational Medicine, Vol 7, Suppl 7 October 2019

Table 2 Effectiveness, efficiency and utilization analyses
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Variables Total (n=4,900)

Treatment sample (n=2,450)

Control sample (n=2,450) ANCOVA

Effectiveness

Intake FS score 48.3+14.6 49.4+14.5

Discharge FS score 66.5+16.0 68.5+15.7

FSCH 18.2+16.1 19.1£15.9
Efficiency

Number of treatment visits 12.7+7.8 13.2+8.3

Duration (days) 47.7+30.6 47.8+31.1
Utilization

Utilization index 1.9+2.4 2.0£2.3

47.3+14.6

64.5+16.0 Fy 460 =53.1, P<0.001
17.3+16.3

12.3+7.3 F, 507 =34.3, P<0.001
47.5+30.0 Fy 4507 =1.7, P=0.199
1.92.5 F, 4507 =5.5, P=0.019

Values are mean + SD unless otherwise noted. FS score change (FSCH) was defined by subtracting the FS score at intake from the FS
score at discharge (FSCH = discharge FS - intake FS). Duration is defined as calendar days between the date of admission and date of
discharge. Utilization index was defined as unit of functional improvement (i.e., FSCH) per visit. SD, standard deviation.

Table 3 Risk adjusted outcomes analyses

Treatment sample (n=2,450)

Control sample (n=2,450) ANOVA

Variables Total (n=4,900)

Discharge FS score* 66.5+8.4 67.2+8.3
Number of treatment visits*  12.7+2.9 12.8+2.9
Duration (days)* 47.6+£9.6 48.0+9.8
Utilization index* 1.40+0.6 1.36+0.6

65.9+8.5 F, 80 =26.6, P<0.001
12.7+2.8 Fy 460 =0.2, P=0.636
471495 Fy 480 =10.4, P=0.001
1.45+0.6 Fy 80 =22.9, P<0.001

Values are mean + SD unless otherwise noted. *, these were risk adjusted values. SD, standard deviation.

were controlled statistically (68.5 vs. 64.5, F, 4, =53.1,
P<0.001). This shows that patients in the treatment group
reported a statistically significant improvement in function
as compared to patients in the control group, who did not
receive Astym therapy.

A risk adjusted outcome analysis was then performed
to account for the lower initial functional scores found in
the control group. These results are displayed in 7able 3.
The risk adjusted discharge FS score remained higher for
patients in the treatment sample (67.2+8.3) compared to the
control sample (65.9£8.5) (ANOVA F, 4, =26.6, P<0.001).

Efficiency

Two separate measures were used to determine efficiency:
(I) the number of visits and (II) the total time spent in
outpatient physical therapy. Patients in the treatment
sample received more treatment visits (13.2+8.3) (mean =
SD) compared with patients in the control sample (12.3£7.3)

© Annals of Translational Medicine. All rights reserved.

(ANCOVA F, 4, =34.3, P<0.001) (Table 2). However, after
risk adjustment (factoring in the lower initial FS scores for
the control sample), there was no difference in the number
of treatment visits (7uzble 3). There was no difference
in duration of treatment episode across groups (Astym,
47.8+31.1 days; control, 47.5£30.0 days) (ANCOVA F 4,
~1.7, P=0.199).

After risk adjustment, there was no difference in number
of treatment visits (treatment, 12.8+2.9; control, 12.7+2.8)
but slightly different duration of treatment episode across
groups (Astym, 48.0£9.8 days; control, 47.1+9.5 days)
(ANOVAF, 44, =10.4, P=0.001) (1able 3).

Utilization

The utilization index (functional improvement per visit),
was higher for patients in the treatment sample (Astym,
2.0£2.3; control, 1.9+2.5) (ANCOVA F, 4, =5.5, P=0.019),
suggesting that the treatment sample demonstrated more
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improvement for each delivered treatment. However, after
risk adjustment was done to account for the lower initial
FS scores of the control group, the utilization index was
higher in the control sample (treatment, 1.36£0.6; control,

1.45:0.6) (ANOVA F, 44, =22.9, P<0.001) (Tible 3).

Discussion

Data from this observational study indicated that patients
in the outpatient, rehabilitation setting who were treated
with Astym therapy experienced increased treatment
effectiveness as compared to those who did not receive
Astym treatment. Astym therapy can only be provided
by therapists who have completed specific training and
certification. This study was conducted in clinics where
Astym therapy was provided by some therapists, but not by
others. The most obvious strength of this study is the size of
the treatment and control group, as well as the similarity of
characteristics between each group. The comparison groups
in this study were large (almost 2,500 patients each) and the
patients in each group were well matched. Lastly, there is a
high generalizability of findings in this study as treatment
was performed by many different clinicians across a wide
variety of clinical settings.

To date, there are no randomized controlled trials (RCTs)
assessing the addition of Astym therapy to non-standardized
rehabilitation program across a wide variety of orthopedic
diagnoses. However, this study’s observational design can be
used to evaluate the impact of Astym therapy in a real-world
setting. In fact, it has been recommended that observational
research be utilized in order to supplement RCTS as it allows
for a more fitting translation of RT'C findings into clinical
practice (28,29). Consistent with these recommendations,
outcome data on Astym therapy has been collected and
analyzed on over 10,000 patients who received Astym
therapy (Table 4). Astym therapy was delivered by hundreds
of different clinicians, across multiple sites and in various
settings (including outpatient therapy clinics, hospitals,
in the military, within industry and in the workplace).
The outcomes data collected is consistent with the results
shown in two RCTs on Astym therapy (3,7) (Table 5).
According to a recent Cochrane Review (32), there is
little difference between the results obtained from quality
RCTs and observational studies, indicating that both types
of studies are inherently valuable. Subsequently, we can
assume that conclusions drawn from observational studies
are consistent with conclusions drawn from RCTs regarding

the effectiveness of Astym therapy.
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Realistically, this study could not have been conducted as
a randomized controlled trial (RT'C) design. Simply put, the
ability to adequately control treatment and control samples
in a double-blind situation is costly and unreasonable for
this inquiry. For this same reason, observational studies
comprise a growing proportion of comparative effectiveness
research (CER) because of their efficiency, generalizability
to clinical practice, and ability to examine differences in
effectiveness across patient subgroups. Concerns about
selection bias in observational studies can be mitigated by
measuring potential confounders and analytic approaches,
including multivariable regression, propensity score
analysis, and instrumental variable analysis. RCTs are a
major component of CER, however, RCTs often have
restrictive enrollment criteria so that the participants do
not resemble patients in practice, particularly in clinical
characteristics such as comorbidity, age, medications or in
sociodemographic characteristics such as race, ethnicity,
and socioeconomic status. Additionally, RCTs are often
not feasible, either because of expense, ethical concerns,
or patient acceptance. Finally, given their expense and
enrollment restrictions, RCTs are rarely able to answer
questions about how an intervention’s effectiveness may
vary across patients or clinical settings.

The strengths and limitations of observational studies
for clinical effectiveness research have been debated for
decades (19,28,29,32). Observational studies often have
relatively large numbers of participants who are more
representative of the general population, as the incremental
cost of including an additional participant is generally
low. Large, diverse study populations make the results
more generalizable to real-world practice and enable the
examination of variation in effect across patient subgroups.
This advantage is particularly important for understanding
effectiveness among vulnerable populations who are often
underrepresented in RCT participants (33).

There are limitations to this study which should be
discussed. First, researchers were not in control of data
collection procedure as data was collected via a proprietary
database management company. Similarly, the researchers
were not in control of the specific timetable in which
patients were to be assessed, as participating physical
therapist did not receive any formal training in data
collection prior to initiation of the study. However, since
patients and those collecting the data were not aware of
this study being conducted, both the patients and treating
therapists were effectively blinded. Second, results from this
study may have limited generalizability as not all outpatient
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Table 4 Astym® therapy outcome report (functional improvement in work/sport/activity)

All diagnostic categories Total cases Avg # of Astym Tx Improved (%) Same (%) Worse (%)

Shoulder girdle
Adhesive capsulitis 64 9 96.9 1.6 1.6
Biceps tendinopathy 74 8 86.5 12.2 1.4
Rotator cuff-impingement/tendinopathy 232 7 94.0 4.7 1.3
Rotator cuff-partial tear 40 8 75.0 20.0 5.0
Scapular dysfunction 40 7 90.0 10.0 0.0
Shoulder pain 214 7 89.7 9.8 0.5
Subacromial bursitis 26 7 96.2 3.8 0.0
Surgical repair of rotator cuff tear 37 8 91.9 8.1 0.0

Elbow/forearm

Cubital tunnel syndrome 29 9 86.2 13.8 0.0
Elbow pain 102 8 93.1 6.9 0.0
Lateral epicondylopathy 1,475 10 91.1 8.4 0.5
Lateral epicondylopathy + carpal tunnel syndrome 70 9 88.6 10.0 1.4
Lateral epicondylopathy + medial epicondylopathy 158 10 88.6 10.8 0.6
Medial epicondylopathy 214 9 92.5 5.6 1.9
Radial tunnel syndrome 24 8 95.8 4.2 0.0
Other tendinopathy of forearm (sprain/strain forearm) 133 8 92.5 7.5 0.0
Ulnar neuritis 27 8 92.6 7.4 0.0
Hand & wrist
Carpal tunnel syndrome 295 9 87.8 11.9 0.3
DeQuervain’s 174 8 87.9 11.5 0.6
Post-surgical carpal tunnel release 37 8 86.5 8.1 5.4
Sprain-thumb/fingers 34 8 94.1 5.9 0.0
Sprain-wrist 134 7 97.8 2.2 0.0
Trigger finger 61 8 85.2 13.1 1.6
Fractured distal radius and ulna 25 11 100.0 0.0 0.0
Other upper extremity diagnoses
Scar management upper extremity-surgical or traumatic 49 9 98.0 2.0 0.0
2 or more diagnoses from elbow to fingers 160 9 89.4 8.8 1.9
Proximal and distal upper extremity pathologies 63 10 90.5 6.3 3.2
Hip & groin
Groin sprain/strain 92 8 96.7 3.3 0.0
Hip pain 202 8 94.1 5.9 0.0
IT band syndrome/TFL 109 8 92.7 7.3 0.0
Piriformis syndrome 49 7 85.7 12.2 2.0
Trochanteric bursitis 155 8 98.1 1.3 0.6
Table 4 (continued)
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Table 4 (continued)
All diagnostic categories Total cases Avg # of Astym Tx Improved (%) Same (%) Worse (%)
Knee
Hamstring strain 291 8 97.6 2.4 0.0
IT band syndrome 109 7 98.2 1.8 0.0
Knee DJD 34 9 94.1 5.9 0.0
Knee pain 284 7 93.0 7.0 0.0
Patellar tendinopathy 175 8 89.7 10.3 0.0
Patellofemoral pain, patellar instability, plica syndrome 181 8 90.1 9.9 0.0
Pes anserine bursitis 21 9 95.2 4.8 0.0
Post-surgical ACL/PCL reconstruction 44 9 93.2 6.8 0.0
Post-surgical arthroscopy 87 8 95.4 3.4 1.1
Post-surgical total knee arthroplasty 189 9 96.3 3.7 0.0
Quad strain 69 6 94.2 4.3 1.4
Sprain-MCL/LCL 26 7 96.2 3.8 0.0
Shin, ankle & foot
Achilles tendinopathy 554 9 95.1 4.7 0.2
Ankle/foot pain 278 8 93.2 6.1 0.7
Calf strain 132 8 96.2 3.8 0.0
Plantar fasciopathy-heel pain 1,441 9 91.2 8.5 0.3
Post-surgical achilles tendon injury 42 10 95.2 4.8 0.0
Post-surgical hallux valgus/bunionectomy 33 9 100.0 0.0 0.0
Shin splints-tendinopathy of tibialis anterior, tibialis 194 9 96.4 3.6 0.0
posterior, peroneal tendinopathy
Sprain-ankle 123 8 98.4 1.6 0.0
Fractured ankle 38 10 100.0 0.0 0.0
Other lower extremity diagnoses
Scar management lower extremity-surgical or traumatic 51 9 92.2 7.8 0.0
2 or more diagnoses from the knee to the toes 30 11 86.7 13.3 0.0
Proximal and distal lower extremity pathologies 26 8 92.3 7.7 0.0
Head & neck
Cervical discogenic pain 35 7 94.3 5.7 0.0
Cervical sprain/strain 69 7 94.2 5.8 0.0
Neck pain/cervicalgia 167 7 91.0 9.0 0.0
Torso/rib
Thoracic pain 61 8 90.2 9.8 0.0
Thoracic sprain/strain 23 6 95.7 4.3 0.0
Back
Low back pain 177 7 87.6 11.9 0.6
Lumbar discogenic pain 25 6 96.0 4.0 0.0
Sacroiliac sprain/strain 25 7 100.0 0.0 0.0
Totals 9,632 9 92.0 7.2 0.0

Cases with no functional impairment at initial evaluation and discharge not included. © 1996-2019 Performance Dynamics®, Inc. All
Rights Reserved.
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Table 5 Comparison of results from Astym® therapy outcome report (functional improvement in work/sport/activity with published randomized

controlled trials on Astym therapy vs. eccentric exercise)

Patient diagnosis Astym therapy outcome report

Diagnosis-specific RCTs

Lateral epicondylopathy 91.1% report “improved”!

Achilles tendinopathy 95.1% report “improved™

83.6% met resolution criteria®, Sevier et al. (7)

100% achieved at least 1 MCID improvement” on the VISA-A scale'" (vs.

38% exercise alone), McCormack et al. (3)

', patient’s subjective reports of “improved” or “much improved” following an average of 10 treatments with Astym therapy (N=1,465);
¥, patient’s subjective reports of “improved” or “much improved” following an average of 9 treatments with Astym therapy (N=554); S,
determination of resolution was made using a 15-point Patient and Physician Global Rating of Change Scale (GRC) ranging from -7 (a
very great deal worse) through 0 (no change) to +7 (a very great deal better). With equal weighting, a combined patient and physician
score of eight or better was considered “resolved”. These reported measurements were taken 4, 8 and 12 weeks: depending upon
achievement of resolution criteria (7); ¥, minimal clinically important difference (MCID) on the VISA-A of 12 points was selected to be the
minimum between-group difference that would be considered significant (30); ™, Victorian Institute of Sport Assessment Achilles-Specific

Questionnaire (31).

physical therapy clinics utilize FOTO, and fundamental
differences between clinics that utilize this outcome
measure and clinics that do not may be significant. Third,
it is possible that patients who seek and receive Astym
therapy are inherently more educated regarding their
treatment options and more health conscious at baseline.
This could have resulted in an unintended selection bias
of patients who are more compliant with their plan of care
and more motivated to return to a higher level of function.
Compared to the control sample, patients in the treatment
group tended to have higher FS intake scores (49.4 vs.
47.3, t=-5.1, df =4,989, P<0.001); be slightly younger (52.6
vs. 54.7 years, t=-4.6, df =4.898, P<0.001); report fewer
comorbid conditions (Chi-square =125.3, df =3, P<0.001);
exercise more often prior to rehabilitation (Chi-square =8.2,
df =2, P=0.017); and self-pay for therapy services (Chi-
square =121.1, df =16, P<0.001). This could indicate that
assignment to the treatment group represents an inherent
selection bias.

The findings in this study are supported by published
data and outcome reports which demonstrate the beneficial
use of Astym therapy in the management of a variety of
musculoskeletal disorders. These include patients with
limited ROM and function of the knee and shoulder
(2,34), mid-portion Achilles tendinopathy (35), patellar
tendinopathy (36), high-hamstring tendinopathy (37),
and chronic ankle sprain (10). In another large case series,
clinicians from across the country independently entered
their treatment data to create the Astym therapy outcome
report shown in Table 4. This data demonstrates that Astym
therapy is safe, effective and well-tolerated across a wide
range of musculoskeletal disorders and patient populations.
The established protocols utilized with Astym therapy

© Annals of Translational Medicine. All rights reserved.

assure consistency of application across a variety of therapy
styles, while offering the same positive patient outcomes.

On a cellular level, Astym therapy has been shown to
facilitate tendon healing by activation of fibroblasts, with
fibroblast proliferation dependent upon the magnitude
of the applied pressure (1,5). It is further hypothesized
that Astym therapy activates a regenerative response
via exudation of cellular mediators from dysfunctional
capillaries, macrophage mediated phagocytosis, release
of growth factors, as well as fibroblast recruitment and
activation (1,5). Future studies connecting global outcomes
data to healing on the cellular level could further elucidate
the mechanism by which Astym therapy benefits patients
seeking treatment for musculoskeletal disorders.

Conclusions

Patients with musculoskeletal disorders who received Astym
therapy as part of the process experienced increased treatment
effectiveness as compared to those who did not receive
Astym therapy. The addition of Astym therapy improved
physical therapy outcomes for patients across a broad range of
treatment styles, clinical settings and therapist expertise.

In a healthcare environment with increasing emphasis on
value-based models of reimbursement, the delivery of better
patient outcomes is critical. Astym therapy is an evidence-
based approach that has been shown to be an effective
treatment that provides superior physical therapy outcomes
across a wide variety of musculoskeletal disorders.
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