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Abstract

Context: Parkinson’s disease (PD) is a neurodegenerative
disease that leads to impaired motor and non-motor func-
tion in patients. PD is non-curative and gradually reduces
quality of life, leading patients to seek treatment for symp-
tom management. Osteopathic manipulative treatment
(OMT) applies the biomechanical, neurologic, circulatory,
metabolic, and psychosocial models in approaching and
treating the major symptomatology of PD patients.
Objectives: This article evaluates the literature published
in the past 10 years analyzing evidence on OMT and its
functional application on gait, balance, motor function,
bradykinesia, and autonomic dysfunctions, and to identify
promising avenues for further investigation.
Methods: The authors obtained studies from the research
databases MEDLINE/PubMed, ScienceDaily, and EBSCO, as
well as the Journal of American Osteopathic Association’s
published archives. Searches were conducted in December
2020 utilizing the search phrases “OMM” (osteopathic
manipulative medicine), “OMT,” “osteopathic,” “Parkinson
Disease,” “manual therapy,” “physical therapy,” “training,”
“autonomics,” “gait,” and “balance.” Articles published
between 2010 and 2021 including subjects with Parkinson’s
disease and the use of OMT or any other form of manual
therapy were included. Five authors independently

performed literature searches and methodically resolved
any disagreements over article selection together.
Results: There were a total of 10,064 hits, from which 53
articles were considered, and five articles were selected
based on the criteria.
Conclusions: The progressive nature of PD places symp-
tom management on the forefront of maintaining patients’
quality of life. OMT has demonstrated the greatest efficacy
on managing motor-related and neurologic symptoms and
assists in treating the greater prevalence of somatic dys-
functions that arise from the disease. Research in this field
remains limited and should be the target of future research.

Keywords:OMM;OMT; osteopathicmanipulative treatment;
Parkinson disease; therapy.

Parkinson’s disease (PD) is one of the most common
neurodegenerative diseases, with patients developing
classic motor and non-motor symptoms as the disease pro-
gresses [1]. Motor symptoms include bradykinesia, stiffness,
resting tremor, and postural instability, while non-motor
symptoms include cognitive and autonomic impairment
and depression [1, 2]. Because PD remains non-curative,
treatments focus on managing symptoms and slowing dis-
ease progression [1, 3]. Conventional treatments are pri-
marily pharmacologic; more invasive treatments, such as
deep brain stimulation, are reserved for use in advanced
disease [1]. Specialty care with physiotherapists, occupa-
tional therapists, speech and language therapists, and di-
etitians is considered if applicable to symptomatology [4].

Extensive research has been conducted on physical
therapy and other forms of exercise therapies and their
benefits on the PD population [5–7]. Improvements have
been found in handgrip strength, aerobic endurance, gait
speed, flexibility, and balance when exercise therapies
were utilized in conjunction with pharmacological treat-
ment [7]. Benefits extend into mental well-being, with
another study finding a decrease in PD symptoms and
depression with aerobic training [8]. The function of other
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complementary considerations in treating the various
symptomatology of PD have varying degrees of support:
the evidence for yoga is high, whereas evidence for other
activities like tai chi, acupuncture, manipulative practices,
and meditation have moderate to low evidence for helping
symptoms [4]. Even so, patients and researchers alike
continue to search for alternative treatments to alleviate
the debilitating symptoms of PD.

In osteopathic medicine, somatic dysfunction describes
the impaired or altered function of various body components
including the somatic, skeletal, myofascial, vascular,
lymphatic, and neural systems [9]. Osteopathic manipulative
treatment (OMT) aims to promote homeostasis by targeting
and treating these somatic dysfunctions to improve biome-
chanical, neurological, circulatory,metabolic, andbehavioral
functions [9]. Given the prominence of both motor and non-
motor symptoms in PD, as well as the use of specialist care in
treatment plans, OMT has presented itself as a treatment
modality to reduce symptomsand improvequalityof life. Ever
since the landmark study in 1999 by Wells [10] demonstrated
statistically significant improvements in gait patterns such as
stride length and cadence after OMT treatment, the effec-
tiveness of OMT as a resource for PD patients has been
explored with growing interest and intriguing results.

OMT can improve the biomechanical functions of
joints and muscles, leading researchers to consider OMT
as a possibility to manage musculoskeletal symptoms of
PD by promoting more fluid motion in the extremities and
trunk [10]. While a previous retrospective cohort study of
490 patients [11] found PD patients to have a higher
incidence of musculoskeletal pain compared to control
with a hazard ratio of 1.31, direct studies on the effect of
OMT on musculoskeletal pain specifically in PD patients
have not been conducted. However, a study of 16 PD pa-
tients [12] determined postural deformities of PD patients
as a major contributor to worse back function and pain.
An abstract retrospectively examining the charts of 80 PD
patients [13] found a greater prevalence of cranial and
cervical dysfunctions in PD patients compared to the
control group, with dysfunctions found in significantly
more body regions. OMT utilizes a variety of techniques to
treat dysfunctions, including spinal manipulation, which
according to one literature review of 14 articles deter-
mined that spinalmanipulation has a positive outcome on
PD patients’ symptomatology [14].

Neurologic symptoms in PD patients are most apparent
through bradykinesia (generalized slow movement), shuf-
fling, freezing (abrupt cessation of movement during
walking), and other gait impairments [15]. While interest in
utilizing OMT to treat neurologic symptoms of PD remains
high, a systematic review in 2016 of 10 articles [16] evaluating

OMT’s efficacy in patients with neurologic diseases revealed
the scarcity and heterogeneity of literature on this topic. One
study of 27 subjects [17] utilized standard-of-care soft-tissue
articulatory and muscle energy OMT techniques on PD pa-
tients to increase mobility and range of motion. Although
quantitative pre-post scores did not show statistically sig-
nificant results between treatment and sham (control)
groups, clinically significant trends toward improvement
were revealed and patients commented on benefits post-
treatment that carried over to other activities of daily living
[17]. Another study [18] comparing 30 PD patients with 20
controls observed a greater frequency of cranial strain pat-
terns in PD patients than the controls, with the frequency
decreasing over subsequent visits and treatments.

Autonomic instability is a major component of PD that
affects all organ systems of the body yet is often under-
diagnosed [1]. OMT influences the autonomic nervous sys-
tem (ANS) by increasing parasympathetic and decreasing
sympathetic activity via a vagal response, leading to auto-
nomic improvements [19, 20]. Unfortunately, while there are
extensive treatment options for controlling symptoms such
as dysphagia, gastroparesis, constipation, bladder inconti-
nence, and sexual dysfunction [21], studies researching the
efficacy of OMT on autonomics in PD patients remain very
limited.

The purpose of this study is to conduct a narrative
review that provides current information from the past 10
years regarding the use and success of OMT as a treatment
option for musculoskeletal, neurologic, and autonomic
symptoms of PD.

Methods

Studies were obtained from the research databases MEDLINE/PubMed,
ScienceDaily, and EBSCO, as well as the Journal of American Osteo-
pathic Association’s published archives. Searches were done once on
August 11, 2019, and again on February 28, 2021. The key words utilized
during the search were “OMM” (osteopathic manipulative medicine),
“OMT,” “osteopathic,” “Parkinson Disease,” “manual therapy,”
“physical therapy,” “training,” “autonomics,” “gait,” and “balance.”

Studies were selected through the following inclusion criteria:
article published between 2010 and 2021; subjects included Parkin-
son’s disease patients; and techniques included OMT or other forms of
manual therapy utilizing similar techniques. Exclusions included case
studies, conference abstracts, and articles not in English.

Five authors (R.L., A.J., J.P., C.Z., M.I.) independently performed
literature searches on PubMed, ScienceDaily, EBSCO, and the Journal
of American Osteopathic Association’s published archives. The
selected articles were collectively reviewed by all authors to apply
the selection criteria and to settle any disagreements. Articles that
did not perform OMT or other manual therapies on PD patients were
excluded. For manual therapies to be included, the utilized
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technique was evaluated for similarity in execution and theory to an
existing OMT technique. After selection, datawere extracted from the
articles detailing study size, study design, treatments given, and
outcomes reported. Finally, the selected articles were examined for
limitations and deficiencies that may inform direction for future
research.

Abstracts and posters that examined the use of OMT in PD
patients were excluded in the Results but will be discussed in the
Discussion as they identify promising areas for further investiga-
tion. The methods are summarized in the PRISMA diagram in
Figure 1.

Results

There were a total of 10,064 hits, from which 53 articles
were considered and five articles [22–26] were selected
based on the criteria. While many published articles dis-
cussed either the efficacy of OMT or treatments for PD, few
analyzed the use of OMT specifically for the treatment or
symptom management of PD. Details on the articles are
summarized in Table 1.

Figure 1: Preferred reporting items for systematic reviews andmeta-analyses (PRISMA) 2020 flowdiagram for systematic reviewsdetailing the
search for the articles in this narrative review.
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Table : The methods and findings of the articles found based on the inclusion and exclusion criteria of this study.

Study No. of subjects Methods Findings

DiFrancisco-
Donoghue et al.
[]

 PD subjects ( received
counseling followed by
OMM,  received OMM first
followed by counseling)

 subjects were placed in a control group,
which received counseling for  weeks fol-
lowed by OMM for  weeks.
 subjects were placed in an OMM group,
which received OMM for  weeks followed
by counseling for  weeks.
OMM was administered twice a week for
 min each session, performing the same
techniques each time. Counseling, which
was once weekly for  min, consisted of
mental health, diet, exercise, wellness
techniques, etc. Subjects completed the
SOT,Mini-BESTest, MDS-UPDRS during day
 and week . Note: During the study, two
subjects dropped out, making the total 
subjects.

The MDS-UPDRS showed statistically significant
changes after OMM in both the control and
experimental group (OMM improved −. ± .
vs. control . ± −.), p=..
The Mini-BESTest showed no significant change
(OMM . ± . vs. control . ± .), p=..
SOT showed no statistically significant
improvement (OMM . ± . vs. control
. ± .), p=..

Donoyama et al.
[]

 PD subjects The  PD patients received one  min
whole-body Anma massage session
(excluding the face, head, and abdomen).
Six patients went on to do continuous
weekly Anma massages for  weeks. VAS
scores, which show how patients would
rank the severity of symptoms along a
 mm length of paper, were done after
each session to determine any
improvements.

After one Anma massage session:
Muscle stiffness decreased (. [mean] ± .
[SD] vs. . ± ., p=.).
Movement difficulties improved (. ± . vs.
. ± .; p=.).
Pain improved (. ± . vs. . ± .;
p=.).
Fatigue decreased (. ± . vs. . ± .;
p=.).
Upper limb function improvedon timedpegboard
test (. ± . s vs. . ± . s; p=.).
Gait speed was shorter (. ± . s vs.
. ± . s, p=.).
Stride length was longer (. ± . cm, vs.
. ± . cm, p=.).
Cadence showed little change (. ± . m
vs. . ± . m, p=.).
Shoulder increased ROM (flexion,  ± . vs.
. ± . before, p=.) (abduction,
 ± . vs. . ± .; abduction,
p=.).
Results from the group that received one treat-
ment and the continuousgroupwere very similar.

Zhao et al. []  PD subjects ( in CMT
group,  in control group)

The treatment group received CMT con-
sisting of dry-land swimming for  min
/day and paraspinal muscle relaxation for
 min followed by stretching exercises for
 min. Clinical characteristics such as mo-
tor, balance, and cardiac function were
measured at baseline,  months, and
 months using UPDRS, BBS, and TUG
scores along with LVEF. Biochemical tests
were also done at  and  months upon
the completion of the study.

In the CMT group:
BBS improved from . (±.) to .
(±.) over  year (p=.) UPDRS dropped
from . (±.) to . (±.) in CMT
group (p=.)
In the control group:
BBS worsened from . (±.) to .
(±.) over  year (p=.).
UPDRS increased from . (±.) to
. (±.) in control group (p=.)

Muller and
Pietsch []

 PD subjects The PD patients received  days of treat-
ment, with one gait training session and
one OCF session each day. A  m walking
test was conducted directly before and af-
ter each treatment session to assess the
interval and frequency of steps.

Gait training reduced the number of steps
(p<.) by . steps/ m (SD ± .) but not
the interval.
OCF reduced the interval (p<.) by . s/ m
(SD ± .) but not step quantity.
There were significant correlations between
UPDRS gait score and the computed differences
in the number of steps (R=.) and intervals
(R=−.).
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Discussion

Effectiveness of OMT/manual therapy on
motor function

Gait, balance, and motor function are compromised in PD,
impairing patients’ ability to perform activities of daily
living and maintain independence [3]. These issues are
caused in part by rigidity, muscle tension, and poor
postural reflexes [22]. In an attempt to tackle this, one study
of 11 PD patients [22] explored the effects of OMT on motor
function, balance, and gait stability by treating the spine
and extremities with myofascial, muscle energy, articula-
tory, and compression of the fourth ventricle (CV4) tech-
niques. Patients were divided into two groups; one group
received weekly counseling for 6 weeks followed by OMT
twice a week for 6 weeks, while the other group received
OMT before counseling. This design was chosen to control
for order effect. After OMT, on average, a statistically sig-
nificant improvement was found in motor function (4.3%)
but not in balance [22]. Overall, a clinical significance was
observed; gait, balance, and motor function all improved
in both the experimental group receiving OMT and the
control group. While there was no overall statistical sig-
nificance, this study is limited by its small sample size.
Nonetheless, this article introduces a set OMT protocols
that has the potential to improve the quality of life for PD
patients.

A before-and-after study with 21 PD patients [23] found
significant improvement in movement restriction through

the use of Anma massage in reducing muscle stiffness by
57.1%,movement difficulties by 62.6%, pain by 48.8%, and
fatigue by 51.2%; in addition, gait speed was 5.0% faster,
stride length 4.7% longer, and shoulder mobility improved
7.7% in flexion and 12.6% in abduction. Anma massage
utilizes techniques such as kneading, stroking, and
pressing in rhythmic motions to target muscles and joints,
traditionally along meridians [23]. Reported findings were
similar whether the patient had a single Anma massage or
weekly massages for 7 weeks [23]. While not identical,
Anma massage finds some similarities to OMT myofascial
release, which is a soft tissue technique that engages the
tissue barrier to relieve tension [27]. These results suggest a
possible use of myofascial release to reduce movement
restrictions in PD patients and should be a point of further
research.

Effectiveness of OMT/manual therapy on
neurologic function

A study with 36 PD patients [24] examined how coordina-
tion and manipulation therapy (CMT), a combination of
exercise therapy and paraspinal muscle stretching, could
improve themotor skills, balance, and cardiac functions in
PD patients. Patients in the CMT group performed dry-land
swimming andparaspinalmanipulation therapy for 30min
every weekday compared to the control group. Over 1 year,
findings revealed that patients who underwent CMT had
improved their Berg Balance Scale scores by 8.8%, and

Table : (continued)

Study No. of subjects Methods Findings

Mancini et al.
[]

 PD subjects The PD patients were followed for weeks
( weeks control,  weeks with weekly
OMM treatment, and  weeks no interven-
tion), with stool samples collected at weeks
, , , , and . Treatment sessions tar-
geted the ANS, ENS, thoracic excursion,
and pelvic floor.
Microbial changes from pre- to post-OMM
were analyzed using two-tailed, repeated-
measures ANOVA.
Constipation and quality of life were
measured by PAC-SYM and PAC-QOL
surveys.

Mean constipation severity significantly
decreased (p=., d=.)
Mean quality of life significantly improved
(p=., d=.)
There were changes to different normalized
phyla (Actinobacteria p=., d=.; Verru-
comicrobia p=., d=.; Roseburia
p=., d=.; Interstinimonas p=.,
d=.; Anaerotruncus p=.)

ANOVA, analysis of variance; ANS, autonomic nervous system; BBS, Berg Balance Scale; CMT, coordination and manipulation therapy; ENS,
enteric nervous system; LVEF, left ventricular ejection fraction; MDS, Movement Disorder Society; OCF, osteopathy in the cranial field; OMM,
osteopathic manipulative medicine; PAC-QOL, Patient Assessment of Constipation-Quality of Life; PAC-SYM, Patient Assessment of
Constipation-Symptoms; PD, Parkinson’s disease; ROM, rangeofmotion; SD, standard deviation; SOT, sensory organization test; TUG, timedup
and go; UPDRS, Unified Parkinson’s Disease Rating Scale; VAS, Visual Analog Scale.
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their Unified Parkinson’s Disease Rating Scale (UPDRS)
scores dropped by 35.9%, while the opposite was found to
be true for the control group (BBS worsened 9.2% and
UPDRS increased by 22.1%) [24]. This suggests that PD
patients who undergo regular training have improved
motor skills and balance compared to those who do not.
Paraspinal manipulation aimed at relaxing the multifidus
muscle for the CMT group is thought to slow the degrada-
tion of the muscle and thus improve spinal stability and
limb coordination, although the exact effects of manipu-
lation were not measured [24]. Paraspinal muscle stretch-
ing is among one of the techniques also utilized in OMT,
and physicians can utilize this overlap to provide symp-
tomatic and clinical benefits to improve the quality of life of
patients and to delay the progression of PD. Because the
myofascial technique was utilized in conjunction with ex-
ercise therapy, the use of this technique should be com-
binedwith exercise therapy until future studies explore the
clinical benefits of manipulation alone.

One study [25] of 18 PD patients sought to address gait
asymmetry, stride length changes, shuffling, and postural
stooping with osteopathic cranial manipulative medicine
(OCMM), which is utilized in practice for pain, gross motor
function, and ANS function [28]. Each patient underwent
one gait training and one OCMM session over 2 days, doing
a 10 m walking test before and after each training and
session. Nine patients were evaluated for gait training
before OCMM, while the other nine patients were evaluated
for OCMM before gait training. The study found that gait
training reduced the number of steps by 0.75 steps/10mbut
did not significantly affect the interval; meanwhile, OCMM
reduced the interval by 0.5 s/10 m but not the number of
steps [25]. Both interventions can be considered based on
the needs of the patient, although only the immediate
symptomatic benefit of OCMM treatment was assessed in
this study, thus the long-term benefits remain unexplored.

Effectiveness of OMT/manual therapy on
autonomic imbalance

Autonomic imbalance in PD canmanifest in different ways
such as dysphagia, gastroparesis, constipation, bladder
incontinence, and sexual dysfunction [1]. One study with
six PD patients [26] was conducted to analyze the effects of
OMT on the gut microbiome and constipation. Patients
were followed for 10 weeks, during which 4 weeks were
control, 4 weeks had OMT, and 2 weeks had no interven-
tion. The OMT sessions targeted the ANS, enteric nervous
system (ENS), thoracic excursion, and pelvic floor. Results
from this study revealed that mean constipation severity

significantly decreased by 40.0%, mean quality of life
significantly improved by 29.0%, and significant changes
to different normalized phyla in the gut, such as Actino-
bacteria, Verrucomicrobia, Roseburia, Interstinimonas, and
Anaerotruncus, were observed. These results point to a
potential use of OMT to help improve constipation for PD
patients, although the sample size was very small and
further researchwill have to be conducted to determine the
validity of these outcomes.

Limitations and future research
considerations

Although the use of OMT-like treatments to improve PD
outcomes is promising, research on OMT and PD remains
sparse. Most studies focused on the biomechanical and
neurologic components of PD, utilizing techniques such as
myofascial, articulation, and muscle energy to improve
mobility and range of motion. Current research on auto-
nomic treatments remains limited, making it an avenue of
exploration for future research. The psychosocial and
behavioral effects of OMT on PD should also be a focus of
future research.

The studies available are not without limitations: the
number of subjects remained low (<50 in all of the studies),
and not all of the results were statistically significant. The
reported clinical significance of the results should not be
discounted, however; as PD treatment focuses on symp-
tomatic management, improving patients’ quality of life
with the use of OMT may satisfy their goals for receiving
treatment. The low number of subjects in part reflects the
difficulty in conducting OMT research across the board;
hands-on treatment requires significant time and effort
from doctors, researchers, and subjects and remains a
barrier in hosting large-scale studies. Funding and support
will be instrumental for progress in the field and PD. Our
analysis reveals several key points for future research:
exploration of OMT to treat autonomic symptoms of PD,
greater use of OMT techniques, and an increase in popu-
lation size to identify more concrete trends.

While future research is required, abstracts and post-
ers found during our literature search show promise in the
future direction of PD and OMT research. PD research is
currently being conducted at the New York Institute of
Technology College of Osteopathic Medicine (NYITCOM).
A pilot study was conducted that suggests possible sig-
nificance of OMT in reducing tremor in PD patients [29].
The effects of OMTon PD subjectswith severe bradykinesia
and dyskinesia is also being explored, along with the use
of a newly FDA-approved watch that can detect PD
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biometrics [30]. Biomarkers in PD subjects are also being
examined to determine if OMT has beneficial effects on
oxidative stress markers [31]. The University of California,
San Diego has published an abstract [32] examining the
use of OMT to improve non-motor symptoms of PD in 16
individuals, reporting findings that cognition (p=0.015)
and perceived stress (p=0.02) improved, anxiety (p=0.064)
and sleep quality (p=0.08) trended toward improvement,
and motor symptoms were unchanged (p=0.56). A full
study based on this study is in preparation. Additional
studies investigating the potential benefits of OMT on PD
subjects utilizing new technology and methodologies are
needed.

Conclusions

PD is a progressive disease that has a variety of pre-
sentations in patients. OMT has been shown to be most
beneficial in addressing motor-related and neurologic
symptoms, and therapies such as Anma massage, similar
to OMT’s myofascial release, are found to be beneficial.
Research in this field remains extremely limited, and future
studies are imperative to further our understanding.
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