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People with myositis may have significant functional
limitations and disability despite appropriate pharma-
cologic treatment to reduce inflammatory damage to

their muscles. The impairments associated with myositis
often result in a loss of independent ambulation, difficulty
rising from a chair, an inability to negotiate stairs, and
diminished health-related quality of life.1 Therefore, meaning-
ful outcome measures and effective therapeutic exercise
remain important in the medical management of the disease. 
The clinician who draws upon the research literature to

help formulate a disease-specific exercise prescription will
be sorely disappointed. No quality randomized clinical trials
(Class III studies) have been conducted to determine the
efficacy of exercise as an intervention for myositis, and no
exercise-based observational clinical trial (Class II study) has
featured more than 25 subjects. Given these limitations, how
should physical therapists approach the examination and
plan of care for the patient with myositis? Evidence-based
practice incorporates the best available evidence with clinical
expertise and patient values. I offer the following recommen-
dations based on our clinical experience and insights gleaned
from exploratory studies involving exercise and myositis.

Chronic Disease: Capturing a Moving Target
All physical therapy evaluations include a systems review

and specific tests for the cardiovascular, integumentary,
musculoskeletal and neuromuscular systems. However, the
unique demands of the patient with chronic disease require
an approach that differs from the usual model of medical
care in which a precipitating event — such as an injury or
acute exacerbation of disease — provokes symptoms. Serial
strength assessment is a critical element of the evaluation of
patients with myositis. In our clinic, we recommend quarterly
visits for serial strength assessment to help us monitor
muscle weakness secondary to disease activity and damage
and alter the exercise regimen based on the findings. 
The manual muscle test (MMT) is the most common form

of strength assessment and is listed as a core set measure by
the International Myositis Outcome Assessment Collaborative
Study Group.2 The MMT has well-known limitations: The
grading criteria are subjective and dependent on the
strength of the examiner, and large muscle groups may
experience a 40 percent decrease in strength before the
impairment is detected with MMT.3 However, the MMT
remains the “language” that clinicians use when discussing

Physical therapy can help to manage this inflammatory muscle disease.

By Michael O. Harris-Love, DSc, MPT

Rehabilitation and Myositis

http://www.IGLiving.com


strength, and it has proven to be a valid measure of strength
for individuals with frank muscle weakness.
In our clinic, we have tried to address the shortcomings of

the MMT in a couple of ways. Since summed MMT scores
are more reliable than individual MMT grades, we report the
percentage change in the MMT score in our patient notes
and communications with physicians. At the 2005 American
College of Rheumatology/Association of Rheumatology
Health Professionals Annual Scientific Meeting, my colleagues
and I reported that the five weakest muscle groups in a
cohort of 52 adult patients with polymyositis and dermato-
myositis (based on MMT data collected by a single examiner)
included the neck flexors, shoulder abductors, knee flexors,
hip abductors, hip flexors and hip extensors.4 We recom-
mend use of the proximal muscle groups in summed MMT
scores to capture the regions most affected by the disease
and increase the responsiveness of the outcome measure.
Our clinic has also elected to augment our strength assess-
ments with dynamometry testing. But when should clinicians
strive to use objective strength measurements, and what is
the best dynamometry method to use?
Objective strength testing is indicated when a patient

complains of strength deficits that you cannot detect on
clinical examination, or for large muscle groups difficult to
test using the MMT. Consequently, patients with large stature
are natural candidates for strength assessment via
dynamometry. Perhaps the most popular form of objective
strength assessment is grip dynamometry. While grip
dynamometry is relatively inexpensive, reliable and easy to
use, it cannot be used as a proxy measure of strength in
patients with selective muscle weakness. This is certainly
the case for patients with inclusion body myositis given
the disproportionate involvement of their wrist flexors and
knee extensors. Isokinetic dynamometry, while relatively
expensive, offers superior stabilization during testing and
provides a variety of testing modes. However, the time
needed to conduct an isokinetic test precludes the testing
of multiple muscle groups, and it is difficult to position
people with severe muscle weakness on the device.3

Handheld dynamometers provide more flexibility and
less expense in comparison to isokinetic dynamometers.
However, handheld dynamometers suffer from the same
limitation as MMT: The outcome is dependent on the
strength of the examiner. This type of device will exhibit
high precision but low accuracy when used for large or
strong muscle groups. The ideal objective strength-assess-
ment device for both strong and weak patients is fixed
dynamometry. Fixed dynamometers feature a plinth that

allows for easy patient access and non-elastic straps
attached to a frame to provide stabilization during testing.
In our clinic, we record the clinical data from our
dynamometry tests in absolute values, values scaled to
body weight, and as a percentage of predicted force. 

Progressive Resistance Training Paradox
The contributors to muscle weakness in adults with

myositis include disease activity and damage, the effects of
aging on muscle mass and muscle atrophy secondary to inac-
tivity. Exploratory clinical trials have shown that progressive
resistance exercise is safe for people with acute and chronic
myositis.1 Also, strength training has been successfully used
to address the predictable decrease in muscle mass and
power that is associated with sarcopenia. Successful exercise
regimens depend on selecting the mode of treatment
preferred by the patient and calculating the optimal exercise
intensity. Multiple factors contribute to exercise intensity,
but the most commonly cited element is load (i.e., the
amount of weight lifted). Typical errors in the exercise
prescription for strength training include using initial inten-
sity levels that are too high or selecting low levels of intensity
without a progression scheme.
The initial exercise intensity may be informed by

dynamometry tests performed in the clinic or simple estimates
of the one-repetition maximum (1RM) using submaximal
loads. (An online 1RM calculator can be found at
www.exrx.net/Calculators/OneRepMax.html.) In my expe-
rience, many clinicians and patients are either unfamiliar
or uncomfortable with identifying the 1RM. To address
this concern, my colleagues and I have created exercise
intensity categories based on the functional ability of the
patient (see Table 1). Using loads limited to the repetitions
ascribed to each functional level will ensure that patients
are engaging in strength training at the proper intensity to
maintain safety and produce strength adaptations.
These intensity categories highlight the progressive

resistance training paradox: High training intensity must
be paired with low training volume, and low training
intensity must be paired with high training volume. Strength
training regimens at higher intensities require adequate
recovery time for neuromuscular adaptations to occur,
whereas strength training regimens at lower intensities
require increased exercise volume to induce a training
response and may constitute customary activity in the patients
with severe muscle disease. Objective strength assessment
is needed to identify optimal exercise intensity, and serial
strength assessment is required to progress exercise intensity.
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Recognize the Hidden Impairments
While muscle weakness is the most prominent impair-

ment associated with myositis, it is important to not lose
sight of the systemic, autoimmune etiology of this disease.
Myositis is more than just a muscle disorder. The morbidity
that results from myositis may involve the cardiovascular,
pulmonary, gastrointestinal and integumentary systems
(recommended rehabilitation outcome measures are listed
in Table 2).2 Limitations in aerobic capacity may be due to
capillary involvement in forms of inflammatory muscle disease
such as dermatomyositis, or the result of inactivity secondary
to muscle weakness. 
The American College of Sports Medicine recommends

aerobic activity at 40 percent to 85 percent of maximal
oxygen consumption (VO2 max), 50 percent to 90 percent
of maximal heart rate and 20 to 60 minutes in duration for
three or more days per week (the range of values is
designed to accommodate different levels of fitness).

Muscle abnormalities may cause measures of aerobic
performance such as the rate of oxygen consumption,
heart rate and respiration rate to underestimate the efforts
expended by patients with myositis.5 Therefore, proxy
measures of aerobic exercise intensity such as the Borg
rating of perceived exertion (e.g., 13–14, or “somewhat
hard” corresponds to 51 percent to 75 percent of VO2
max) or the Talk Test (i.e., difficulty speaking during aerobic
exercise is related to the onset of anaerobic threshold) are
patient-friendly tools that may be used to guide aerobic
training regimens.5,6 Patients unable to exercise continu-
ously for at least 20 to 30 minutes are encouraged to
engage in multiple shorter periods of aerobic activity. 
The secondary balance impairment that results from

muscle weakness poses an additional barrier to aerobic
fitness. Physical therapists should review aerobic training
alternatives with their patients such as the recumbent
stationary bicycle and upper-extremity ergometry. The initial

Table 1. Categories of Exercise Intensity Based on Functional Status

Functional Status Exercise Elements Level 

Level 1: No gait aid use
Walking Workload Estimated 70% to 80% of 1RM

Frequency Three to four times per week, once per day
Sets One to two sets per muscle group
Reps 8 to 10
Mode of exercise Isotonic (free weights), functional training
Environment Gym, home, outdoors, etc.
Assistance None required, may use training partner

Level II: Gait aid or orthotic use
Assisted walking Workload Estimated 60% to 70% of 1RM

Frequency Four to five times per week, once per day
Sets One to two sets per muscle group
Reps 10 to 12
Mode of exercise Isotonic or isometric, elastic bands, safe functional training
Environment Gym, home, clinic, outdoors on smooth surfaces
Assistance May be required at gym, clinic, outdoor actvity

Level III: Motorized Scooter or Wheelchair Use
Motorized mobility Workload Estimated 40% to 60% of 1RM, or just body weight

Frequency Five to seven times per week, once or twice per day
Sets Two to three sets per muscle group
Reps 12 to 15
Mode of exercise Manual resistance, isometric, elastic bands, active range of motion, 

  assisted active range of motion, assisted functional 
training on a mat or at bedside (gravity-minimized positions)

Environment Home or clinic
Assistance Assistance required for most exercise activities

http://www.IGLiving.com


31February-March 2010      www.IGLiving.com      IG Living!

session of upper-extremity ergometry should be closely
monitored since it is about 25 percent less efficient than
lower-extremity ergometry and has higher oxygen
demands. Understanding the methods to monitor aerobic
intensity and using creative approaches to exercise safely
will allow the patient and physical therapist to craft an effec-
tive training program. By using serial strength assessments to
monitor chronic disease, determining the appropriate
progressive resistance exercise intensity, and being aware
of the impairments of myositis that extend beyond weak-
ness, physical therapists can play a valuable role in the
clinical management of inflammatory muscle disease.
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Table 2. Rehabilitation Outcome Measures Based on the International Classification of Functioning,
Disability and Health Domains

Measurement Domain Measurement Subcategory Measurement Tool

Body functions and structures Strength Manual muscle test (proximal subscore and total score)
Fixed dynamometry
Estimated one-repetition maximum

Anaerobic fatigue Fixed dynamometry
Isokinetic dynamometry
Childhood Myositis Assessment Scale (endurance tasks)
Adult Myopathy Assessment Tool 
(muscle endurance subscale)

Psychosocial fatigue Fatigue Severity Scale
Pediatric Quality of Life Inventory: 
Multidimensional Fatigue Scale

Aerobic capacity Submaximal cycle ergometry

Activities Functional activities Self-selected walking speed
Timed tests of function
Health Assessment Questionnaire
Childhood Myositis Assessment Scale
Adult Myopathy Assessment Tool 
(functional subscale and total score)

Functional Index 11
Myositis Activities Profile

Participation Health-related quality of life Medical Outcomes Study 36-Item 
Short-Form Health Survey
Sickness Impact Profile
Nottingham Health Profile
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