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ABSTRACT

Proper diagnosis is a first step in applying best available treatments, and prognosticating outcomes for clients.
Currently, the majority of musculoskeletal diagnoses are classified according to pathoanatomy. However, the
majority of physical therapy treatments are applied toward movement system impairments or pain. While
advocated within the physical therapy profession for over thirty years, diagnostic classification within a
movement system framework has not been uniformly developed or adopted. We propose a basic framework
and rationale for application of a movement system diagnostic classification for atraumatic shoulder pain
conditions, as a case for the broader development of movement system diagnostic labels. Shifting our diag-
nostic paradigm has potential to enhance communication, improve educational efficiency, facilitate research,
directly link to function, improve clinical care, and accelerate preventive interventions.
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INTRODUCTION

As health care providers, we seek to provide the best
possible care to clients who seek our counsel. To do
so, we need to provide the “right treatment to the
right patient at the right time”.! Optimally, we evalu-
ate our clients and use “best available evidence”*?
to determine the “right” intervention. In musculo-
skeletal care, this process has traditionally relied
upon pathoanatomic diagnostic labels. However,
as physical therapists, we focus on treating move-
ment impairments, consistent with our professional
vision and identity in the movement system.**> Sub-
sequently, there is a disconnect between our diag-
nostic and treatment process.®’” This manuscript
will advocate that in order to advance best possible
care and preventive interventions, our diagnostic
paradigm needs to shift to a movement system diag-
nostic classification approach.? While a uniformly
agreed upon and proven movement system diagnos-
tic classification does not currently exist, we present
a framework to develop and test such an approach
using examples of clients presenting with atrau-
matic shoulder pain. Our proposal is not presented
as the definitive “answer” to our collective diagnos-
tic dilemma.?® We firmly believe development of the
most effective movement based diagnostic classifi-
cation will rely upon an interdisciplinary collabora-
tive process, with ongoing refinement. We hope this
manuscript will assist in advancing that process.

WHY CLASSIFY?

In considering such a diagnostic paradigm shift,
we first must consider why we classify clients in
the first place. Why not treat each client individu-
ally? There are many benefits to classifying signs
and symptoms across individuals. These include
best directing our interventions toward common
patterns of clinical presentation; understanding the
prognosis; communicating with clients, amongst the
health care team, and with third parties; influencing
reimbursement models; and creating homogenous
groups for research investigations and clinical prac-
tice guidelines.®®

There are many potential classification schemes for
use in grouping clients. For instance, we can cat-
egorize by region of symptoms (e.g. shoulder, low
back, or knee), duration of symptoms (acute, sub-
acute, or chronic), or level of tissue irritability (high,

moderate, low)."” A diagnostic classification is often
presumed to provide utility in determining causa-
tion, guiding treatment decisions, and/or prognos-
ticating about a condition.®"! “Diagnosis may be
defined as the determination of the cause or nature
of an illness by evaluation of the signs, symptoms
and supportive tests in an individual patient.” “Diag-
nostic criteria are a set of signs, symptoms, and tests
for use in routine clinical care to guide the care of
individual patients”.!> An ideal diagnostic classifica-
tion would incorporate adequate, but not excessive
specificity. As such, clinical interventions could be
tested and clinical practice and prognostic guidelines
could be developed and refined within homogenous
groups. Some amount of treatment individualization
will always need to occur with each unique client,
while still allowing an overall treatment approach
to be developed and tested from a set of diagnostic
labels.

TRADITIONAL PATHOANATOMIC
DIAGNOSTIC MODEL

The most common diagnostic labeling for musculo-
skeletal conditions attempts to identify a specific tis-
sue pathology that is presumed to be the source or
cause of the client’s pain or dysfunction (i.e. patho-
anatomy). For the shoulder, diagnostic terms such
as rotator cuff tendinopathy, full thickness rotator
cuff tears, or labral tears are frequently utilized. The
gold standard for verifying these conditions is medi-
cal imaging (MRI, x-ray, etc.) and/or surgical con-
firmation."'* In typical clinical practice, however,
practitioners often rely heavily on “special tests’
or “pain provocation tests” to theoretically confirm
the underlying presence of a tissue pathology, and
that tissue’s role as a pain generator or source of the
symptoms. Some immediate challenges with a path-
oanatomic model include the high cost of diagnostic
imaging, limited validity and reliability of special
tests,'>'” and the frequency with which pathoanat-
omy is found in asymptomatic patients.'8-2?

As a specific example of the pathoanatomic model,
the three most common diagnostic labels for shoul-
der conditions are depicted in Figure 1. In particu-
lar, shoulder impingement or rotator cuff syndrome
is the most commonly assigned diagnostic label in
individuals presenting with shoulder pain, but may
also be termed rotator cuff disease, subacromial
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Figure 1. The three most common diagnostic classifications
of shoulder pain in the traditional pathoanatomic model,
after ruling out conditions not of shoulder origin (e.g. cervical
referred pain).

impingement, or subacromial pain syndrome.?**
The generally accepted clinical confirmation of
shoulder impingement syndrome is pain with one
or more impingement tests (Hawkins/Kennedy,
Neer, etc.), a painful arc of motion when raising the
arm, and pain or weakness with resisted external
rotation.'%?%29

Additional challenges exist within this pathoana-
tomic diagnostic framework. First, many of the
specific pathoanatomical findings co-exist. As such,
distinguishing a labral tear from rotator cuff disease,
or distinguishing rotator cuff tendinopathy from a
partial thickness rotator cuff tear, for example, may
not be possible, or even important with regard to
treatment planning. Second, even presuming the
clinician reaches a valid pathoanatomic diagnos-
tic conclusion, these diagnostic labels have limited
ability to direct selection of interventions.!” This is
in part because rotator cuff disease, for example, is
associated with multifactorial etiology and a wide
variety of movement system impairments.**=* Fur-
ther, the presence of tissue pathology is often not
the source of the client’s pain. Consequently, it is
not beneficial to look to the literature evidence for
the “five best exercises” to most effectively treat rota-
tor cuff tendinopathy. As physical therapists, even
when we have a pathoanatomic diagnosis in hand,
we still need to examine the patient for the associ-
ated movement impairments that may contribute to
their condition and that are appropriate for physi-
cal therapy intervention (Figure 2).'°% For example,
one individual might have posterior shoulder tight-
ness as a primary movement impairment leading

Primary: Pathoanatomic [ Instabilit J [I ; t] [ Adhesive
Diagnosis nstability mpingemen Capsulitis
Jb J0 Jdr
Secondary: Movement [ Posterior capsule tightness, ] ’
Impairments scapular dyskinesia, etc

iy

‘ [Intervenﬁon] ’

Figure 2. Depiction of the typical flow of the diagnostic pro-
cess in the traditional pathoanatomic framework. First a
pathoanatomic diagnosis would be determined or confirmed
using clinical examination findings with or without addi-
tional diagnostic imaging. Subsequently, additional examina-
tion for associated movement impairments is still needed
prior to identifying the best evidence intervention. The three
most common pathoanatomic diagnostic categorizations are
presented, as well as two examples of potentially related
movement Impairments.

to their rotator cuff tendinopathy,**3* while another
individual might have glenohumeral microinstabil-
ity as their primary contributing movement impair-
ment.* These differing contributing factors require
different treatments. The traditional pathoanatomic
approach treats these movement impairments as
secondary to the pathoanatomic diagnosis, when in
fact the movement factors are most often the pri-
mary drivers of treatment decisions.?

But perhaps an even more important limitation
with pathoanatomic diagnoses is that, when pres-
ent, the pathoanatomy often results from “wear and
tear” or “overuse” through repeated exposure to tis-
sue stresses and microtrauma over time. For exam-
ple, a recent meta-analysis suggests substantially
increased incidence of shoulder pain at follow-up
in asymptomatic overhead athletes prospectively
identified with scapular dyskinesis.*” Clinical prac-
titioners aim to target treatments to the cause of a
condition as early as possible in its development to
facilitate optimal healing and minimize further pro-
gression. The pathoanatomic model, which focuses
on the effects of stresses on tissues rather than the
causative factors, is therefore limited in its power for
early detection or ideally prevention of a condition.

Despite these limitations, one of the most common
arguments for retaining the pathoanatomic model
as the diagnostic framework is that this is the exist-
ing physician model. Some argue creating a new and
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Figure 3. Depiction of similarities and differences in how an orthopaedic surgeon and a physical therapist may evaluate and treat
the same client. Each provider’s evaluation will focus on the vespective area they ave able to treat (surgeon - pathoanatomy, physi-
cal therapist - pathokinesiology). Both professions are interested in the presence or absence of various tissue pathologies, but from
a differing perspective. Both professions are directed toward assisting the client to obtain the best possible functional outcome.
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unfamiliar diagnostic framework will impair com-
munication with physicians and other healthcare
providers. However in the case of the most common
shoulder diagnosis, “impingement”, surgical special-
ists are advocating for doing away with this diag-
nostic label.#”#*% The rationale for this advocacy is
that the use of the impingement label has become
so broadly applied as to limit its ability to effectively
direct treatment. In effect, the impingement diag-
nosis has become a diagnosis of exclusion of other
primary related diagnoses (cervical radiating pain,
adhesive capsulitis, glenohumeral instability).* Once
these other disorders are ruled out, nearly all patients
with anterior/lateral shoulder pain complaints are
diagnosed with “impingement” or related rotator cuff
diagnostic labels.*” Further, the “impingement” label
typically implies anatomic causation to surgeons
(specifically anterior acromial), while the same diag-
nosis typically implies movement causation to physi-
cal therapists.*** (Figure 3). As such, we are using the
same label but with different meaning, confounding
rather than enhancing communication. We should
seize the opportunity the proposed shift in labeling
brings in order to also shift the underlying framework
from which we make our diagnostic decisions.

PATHOKINESIOLOGIC OR
KINESIOPATHOLOGIC MODEL: MOVEMENT
SYSTEM MODEL

An alternate framework to the pathoanatomic
diagnostic classification is a pathokinesiologic or

kinesiopathologic model.® This model creates a
diagnostic classification related to the characteris-
tic movement impairments that are the cause of,
or consequence of, the client’s pain or dysfunction.
This classification then leads directly to the inter-
vention approach (i.e. treating these movement
impairments), and can be considered a movement
system model. A presumption with this movement
system model is that there will be a stronger rela-
tionship to function and better integration with the
International Classification of Functioning, Dis-
ability and Health (ICF) model as compared to the
weaker relationships between function and pathoa-
natomy.” This movement system model framework
does not presume or preclude any specific tissue
pathology. The movement system model continues
to recognize the importance of pathoanatomy to our
clinical decision-making, but instead treats it as a
modifier rather than the overarching categorization
of primary interest (Figure 3). The movement sys-
tem framework also does not preclude psychosocial
components to a condition. For example, if a client
has reduced scapular upward rotation, glenohu-
meral subluxation, and shoulder pain secondary to a
stroke, we treat the movement impairments, but are
informed by the neurophysiologic and psychosocial
impacts of the stroke.

When referring back to the three most common
shoulder diagnoses (Figure 1), these three categories
can be renamed in the movement system frame-
work as depicted in Figure 4. In essence, instability
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Figure 4. Three proposed broad classifications of shoulder pain following a movement system diagnostic framework, after ruling

out conditions not of shoulder origin.

was really already a movement system based diag-
nosis. This category can be thought of as either a
hypermobility or a stability deficit. Clients in this
category are moving too much at the joint. Secondly,
the distinguishing clinical characteristic of adhesive
capsulitis is a primary equivalent loss of both active
and passive glenohumeral joint motion. This cate-
gory can be thought of as either a hypomobility, or a
mobility deficit. Clients in this category are moving
too little at the joint. Within a movement framework,
we can also include other pathoanatomic conditions
in this hypomobility category with the same charac-
teristic motion loss, including glenohumeral osteo-
arthritis or post-fracture stiffness. Finally, clients in
the “impingement” categorization can be labeled as
moving abnormally, with some moving too much,
some too little, and others with aberrant or discoor-
dinated movement. As with the hypomobility cat-
egory, we can expand the pathoanatomic conditions
that might present in this motion category beyond
just the rotator cuff to include long head biceps ten-
dinopathy, subacromial bursitis, or labral tearing
(Figure 4).

At this stage of our classification (three main groups),
many clients would end up in the same initial broad
categorization based on clinical examination using
either the pathoanatomic or the pathokinesio-
logic framework. However, there are a number of
advantages to the movement system based frame-
work. First, the overall treatment goals are derived
directly from the diagnostic category: improve
functional stability in clients in the hypermobility
category; improve functional mobility in clients in

the hypomobility category; and improve functional
movement coordination or balance of mobility and
stability in clients in the aberrant motion category.
We would not apply treatments to gain mobility
with a client with hypermobility and so forth. This
framework further prioritizes the movement in the
classification system, and also in the diagnostic pro-
cess. A movement examination assessing both qual-
ity and quantity of movement follows directly from
the patient history. Special tests to identify tissue
pathology are best used more selectively to poten-
tially modify the intervention approach and inform
prognosis and/or coordination of care after identify-
ing a movement classification. Because the move-
ment system is the focus of the diagnosis, there are
no issues with scope of practice,*” and no over reli-
ance on expensive medical imaging.

PROPOSED SHOULDER MOVEMENT BASED
CLASSIFICATION OF GREATER

SPECIFICITY

In either model, we still need to drill down from
these broad overarching categories to a level of spec-
ificity that can more effectively direct treatment.
However, doing so from the movement system
framework results in a logical and consistent flow
starting immediately from the initial diagnostic clas-
sification. First, the patient’s chief complaint related
to stability, mobility, or pain with movement pro-
vides a broad classification that begins to direct our
treatment (Figure 4). Subsequently, a movement
examination informed by the subjective reports
results in pattern recognition related to a primary
movement pattern contributing to the client’s pain
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Figure 5. Proposed classification of primary patterns of movement impairments. Clients may present with shoulder pain of
non-mechanical or non-shoulder origin, requiring alternate classification. Within those with symptoms or dysfunction of mechan-
ical origin, glenohumeral or scapulothoracic subtypes ave distinguished. Further specificity is provided for the scapulothoracic
subtypes. It is recognized that multiple movement impairments may be present and the classification is based on the movement
impairment pattern believed most relevant to the client’s presentation.

Force Production

Coordination/ Soft Tissue

Deficit - Endurance Deficit - .
Strength/Power Control Deficit Flexibility Deficit
- Target low - Target high

- Target motor
control retraining

- Target stretching,

repetition, low mobilization

resistance training

repetition, high load
exercises

Figure 6. Additional classification of potential movement impairment contributors to a condition, and subsequent targeted treat-

ment approaches that may follow.

or dysfunction (Figure 5). In our proposed frame-
work, non-mechanical or unrelated causes (cervico-
genic, cardiac conditions) of shoulder pain are ruled
out, and primary glenohumeral impairments are
distinguished from scapulothoracic impairments.
Subtypes of each primary movement impairment
are then considered. From this primary movement
impairment pattern, we proceed with additional
tests and measures to determine primary move-
ment system contributors such as tissue flexibility,
muscle strength, coordination, etc (Figures 6 and 7).
Finally, we assess for important pathoanatomic con-
tributors, such as a tissue tear, nerve injury, or tis-
sue restriction. In practice, this process will likely be
non-linear, with the results of each step supporting

or refuting the suspected diagnosis, and dynami-
cally guiding the clinician’s examination.

With regard to the shoulder, Figure 5 presents com-
mon movement patterns recognized in a number
of previously described classifications®** (Joe
Godges, DPT, MA, OCS, personal communication).
These patterns are not typically present in isolation.
For instance, insufficient scapular upward rotation is
often associated with glenohumeral hypermobility
445 and excess scapular internal rotation and insuf-
ficient scapular posterior tilt may occur in combi-
nation.** A classification is not determined based
on simply the presence of an isolated movement
impairment, but instead on the collective history

The International Journal of Sports Physical Therapy | Volume 12, Number 6 | November 2017 | Page 889




( N\
Classification . iy
Subgroup Scapulothoracic Movement Classification
e 2 \
N\
Primary - - ) . '
Insufficient Scapular Insufficient Scapular Excessive Scapular Excessive Clavicular
Movement ; L . .
X Upward Rotation Posterior Tilt Internal Rotation Elevation
Impairment
)
N @ @ @ @ ﬂ l l @ N
Movement Insufficient |nsufﬁc1en§ Postario Insufficient Insufﬁaept pectoralis Excess
Lower Serratus || Lower Trapezius Lower Serratus Lower or Middle . ;
System $ Capsule : . Minor Upper Trapezius
ib Anterior Force or Force or Tichtness Anterior Force or Trapezius Force Tightness Activation
Contributors Activation Activation € Activation or Activation € )
. J

Figure 7. Depiction of potential movement system impairments to be assessed following from identification of primary move-
ment pattern abnormalities. These impairments if present would lead divectly to treatment planning decisions.

and physical examination, including assistance or
symptom relief tests ¢*'*® as well as pain provoca-
tion tests. Clinical judgement is used to assimilate
the collective examination findings in determin-
ing which classification is most representative of
the client’'s movement system dysfunction. Figure
7 illustrates that from a movement classification, a
clinician can further assess for the associated move-
ment system impairments that would be the focus
of a treatment intervention. These representations
are not considered all-inclusive or complete, but
provide a representation of a framework that can be
further investigated and discussed. For the scapulo-
thoracic deviations, these patterns can be thought
of as representing movement dysfunction in each
of the three planes (sagittal - scapular tilting; frontal
- clavicle elevation or scapular downward rotation;
transverse - scapular internal rotation). This consid-
eration may help structure the evaluation process,
as well as education of new clinicians in performing
the evaluation (Joe Godges DPT, MA, OCS, personal
communication).

LIMITATIONS OF THE MOVEMENT SYSTEM
FRAMEWORK

The movement system framework is not without
limitations that need to be addressed. It will require
research investigation to determine and confirm
reliable, valid, and useful categorizations within the

movement system framework, and the necessary
associated clinical diagnostic tests and measures.
Investigation of utility should be broad ranging,
including impact on client short- and long-term
outcomes, cost-effectiveness, efficiency of the diag-
nostic and treatment process, and efficiency of the
educational process. There will also need to be addi-
tional discussion surrounding the most appropriate
labels for each diagnostic category. The American
Physical Therapy Association (APTA) has endorsed
the following criteria for use with a movement sys-
tem diagnostic classification.*

1) Use recognized movement-related terms to
describe the condition or syndrome of the move-
ment system;

2) Include, if deemed necessary, the name of
the pathology, disease, disorder, anatomical or
physiological terms, and stage of recovery asso-
ciated with the diagnosis.

3) Be as succinct and direct as possible to
improve clinical usefulness.

4) Strive for movement system diagnoses that
span all populations, health conditions, and
the lifespan. Whenever possible, use similar
movement-related terms to describe similar
movements, regardless of pathology or other
characteristics of the patient or client.
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As this framework is developed, this type of nomen-
clature will require reworking the diagnostic and
therapeutic algorithm for clinical practitioners and
developing new curricula not only for those in prac-
tice, but also for those who educate the next gen-
eration of clinicians. However, the direct flow from
movement diagnosis, to assessment of movement
impairments, to targeted intervention (Figures 5 and
7) can improve the efficiency of the educational pro-
cess and advancement toward clinical expertise.

This framework is presented with a musculoskeletal
shoulder example, but other health conditions can
be described in a similar manner. For instance, in a
client who has experienced a stroke, classifying the
movement presentation will inform the appropriate
rehabilitation intervention more directly than classi-
fying the location or size of the brain lesion. Further-
more, there will be a need for linkage to traditional
pathoanatomic diagnoses since billing, historical
research, and clinician communication are difficult
to change. This idea is consistent with criteria #2
listed above. The issue is whether we emphasize the
movement system impairments during these com-
munications and how we choose to diagnose and
treat our patients.

Lastly, this framework as presented focuses on
mechanical pain and dysfunction. As noted in Fig-
ure 5, some clients may best fit a biopsychosocial or
pain processing classification system in the absence
of identifiable mechanical contributors. In addition,
it is always important to consider psychosocial and
pain processing factors when determining the most
appropriate diagnostic classification and treatment
approach, even with a primary mechanical contrib-
utor. Additional research is required to fully investi-
gate relationships between movement impairments
and pain and function.

IS THERE MULTI-DISCIPLINARY UTILITY

IN A MOVEMENT SYSTEM DIAGNOSTIC
CLASSIFICATION?

When originally envisioned, it was thought that
a movement system diagnostic framework would
be primarily utilized by physical therapists given
their movement system identity and expertise.
Figure 3 illustrates that in evaluating the same cli-
ent, a surgeon may focus their exam more on the

pathoanatomy, because surgical interventions can
modify the pathoanatomy. Physical therapists focus
their exam more on the pathokinesiology because
rehabilitation interventions can modify the move-
ment system impairments and movement stresses.
Both are interested in tissue pathology but from
different perspectives. Both are interested in the
best functional outcomes for the patients, but each
profession has unique treatment “tools”. As such, it
might seem that surgeons would continue to use
specific pathoanatomic classifications,” while thera-
pists might more frequently use a movement sys-
tem diagnostic classification.

However, at least at the broad categorical level (Fig-
ure 4) there is likely substantial multi-disciplinary
utility for musculoskeletal conditions. Considering
if a condition is predominantly a joint hyper- or
hypo-mobility helps to drive appropriate surgical
procedure decisions as well as non-surgical reha-
bilitation. Further, if the origin of the presenting
pathoanatomy is based on an abnormal movement
causation, a movement classification can be particu-
larly beneficial in treatment planning. Other non-
surgical health care providers responsible for first
line patient care (physiatrists, family practice phy-
sicians, nurse practitioners, physician’s assistants,
etc) may also have interest in a movement system
diagnostic classification as it relates to appropriate
referral and preventive interventions.

As mentioned earlier, clear communication between
clinicians is paramount for best patient care. Even
so, there remain examples where something as sim-
ple as the definition of the same diagnostic label (e.g.
“impingement”) differs from profession to profes-
sion. Consequently, standardized diagnostic labels
would facilitate communication between provid-
ers. As a result, we advocate that these movement
system diagnostic labels be developed to enhance
communication. When developed, they will benefit
patients by making communication between all par-
ties easier and more consistent.

CONCLUSION

In conclusion, we advocate that development of
movement system based diagnostic classifications
for health conditions will benefit health care pro-
vision, outcomes, education, communication, and
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preventive interventions. As a profession, we are
slow in advancing the legacy first put forth over 30
years ago.5®? With regard to utility of diagnostic clas-
sification, we believe improved classifications will
evolve from rigorous scientific testing and the test of
time - i.e. “the proof of the pudding is in the eating”.
As such, it is time to work in earnest toward advanc-
ing a movement system diagnostic framework.
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