A Clinical Method of Functional
Assessment of the Shoulder
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Several methods have been devised to estimate
shoulder function, none of which is entirely satis-
factory. The method described in this article is ap-
plicable irrespective of the details of the diagnostic

or radiologic abnormalities caused by disease or in- _

jury. The method records individual parameters and
provides an overall clinical functional assessment.
It is accurately reproducible by different observers
and is sufficiently sensitive to reveal even small
changes in function. The method is easy to perform
and requires a minimal amount of time for evaluation
of large population groups.

There is considerable controversy over an
ideal method of functional assessment of the
shoulder. There are those who advocate the
use of single-parameter assessments,>®'° but
there are many authors who prefer a scoring
system based on a point scale.'* Others have
used a questionnaire system based on follow-
up results,'” and another group prefers to as-
sess results on the ability or inability of the
shoulder to perform specific tasks, depending
on the diagnosis.! !> Many authors assess pain
as an entirely separate entity from function.
However, because the presence or absence of
pain is obviously an important part of func-
tion, the method used should include pain as-

" sessment in the overall functional result.
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The authors use a simple clinical method
of shoulder functional assessment that allows
individual-parameter assessments to be com-
bined with an overall 100-point scoring sys-
tem, thus obtaining the advantages of both as-
sessment methods. :

The method is easy to use in a clinical set-
ting; it is not expensive and does not require
the use of costly or unusual equipment. It is
reproducible and takes only a few minutes to
perform. It allows evaluation of overall func-
tion as well as of the individual parameters
used in the method, thereby allowing com-
parable evaluation of progress after injury,
treatment, or disease in respect to the param-
eters used. The method is also sufficiently sen-
sitive to allow for minor changes in overall
function.

This method has been used for more than
four years and has been found useful and re-
liable in following patient progress after sur-
gery, conservative treatment, and injury. It
has been useful in the study of population
groups, the results of which are under review
at present.

MATERIALS AND METHODS

The basis of the method is a 100-point score,
composed of a number of individual parameters
(Table 1). The subjective parameters assess the de-
gree of pain the patient experiences and the ability
to perform the normal tasks of daily living as they
apply to him or her in both activity- and position-
related terms. Both of these assessments are sub-
jective and are carried out independently prior to
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' TABLE 3. ' Scoring for Activities
of Daily Living

TABLE 1. Scoring for
Individual Parameters
Pain ' 15
Activities of daily living 20
Range of motion 40
Power 25
Total 100

objective testing of active motion range and shoul-
der power. The objective parameter of active motion
range is based on the active range of composite
movements that allow the placement of the upper
limb in functionally relevant positions, with a go-
niometer to measure forward and lateral elevation,
and positioning of the hand in relation to the head
and trunk for assessment of rotation.* The presence
of greater passive over active motion is not consid-
ered an advantage in terms of pure clinical function,
although it may be of great diagnostic or even prog-
nostic significance. )

The power in the shoulder can be measured as
isokinetic power with a Cybex II Dynamometer
(Lumex Corporation, Bayshore, NY), with or with-
out an upper body exercise table.>'* Although this
method provides a reliable reproducible measure-
ment of shoulder power, it is inapplicable in a purely
clinical setting, in terms of both the cost of such
equipment and its lack of portability. Authors gen-
erally agree that the supraspinatus and deltoid
muscles are the most important muscles in gener-
ating shoulder power, and the method chosen for
this study to measure the power of the shoulder
clinically is that described by Moseley.® He used a
tensiometer to measure isometric power of the
shoulder at 90° of lateral elevation. The authors’
method is to use a spring balance to test power of
shoulder abduction at 90°, in pounds. In patients
whose active range of abduction is less than 90°,
the power at whatever maximum active abduction
can be performed is taken using the spring balance
in the way already described. Although this method
of estimating shoulder power is not as exact as that
obtained with the Cybex II, it gives a reasonable
reflection of shoulder power, compared with the
more sophisticated methods described. It appears

TABLE 2. Scoring for Pain’

None 15
Mild 10
Moderate 5
Severe 0

Activity level
Full work
Full recreation/sport
Unaffected sleep

[\ I - -

Positioning
Up to waist
Up to xiphoid
Up to neck
Up to top of head
Above head

Total for activities of
daily living: 20*

S0

* In Part B, only one of the five positions is found in
each patient. The maximum points attainable by a normal
individual in this section of the assessment can be only
20 points. '

that graphic representation of isokinetic power to
90° abduction, as reported by Wallace et al.'* would
parallel results of isometric power measurements
obtained by the method described here. ",

Pain is allocated 15 of the total 100 points (Table
1). The complete absence of pain scores 15 points,
and the presence of severe pain scores zero points.
Mild pain gets ten points and moderate pain gets
only five points, with intermediate scores between
these figures for intermediate degrees of pain (Table
2). The assessment is made on the most severe de-
gree of pain experienced during activities of normal
daily living, such as work, recreation, rest, and pain
affecting sleep. _

The subjective ability to perform all activities of
the patient’s wishes scores 20 points. This includes
10 points for full work and recreational activities
and unaffected sleep and a further ten points for
positioning of the hand for tasks from below-the-
waist to above-the-head levels, with proportionately
lower scores for less ability (Table 3). This is a sub-
jective assessment, especially with regard to the first
ten points. The ten points for positioning are sep-
arate from the assessment of active motion range
but obviously augment the findings of that part of
the assessment. '

For purposes of this method of clinical assessment
of shoulder function, only active ranges of motion

. are considered appropriate. Although greater passive

over active motion may be a valuable diagnostic or
prognostic feature, in terms of shoulder function,
no advantage is gained from it.

Total points allocated for full normal active
ranges of the movements to be assessed is 40, This
consists -of a maximum of ten points for each of
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TABLE 4. Points for Forward
and Lateral Elevation

Elevation (°) Points

0-30
31-60
61-90
91-120

121-150
151-180

QoA DLNO

—

forward and lateral flexion and ten for each of func-
tional composite external and internal rotation.

For forward and lateral elevation, a goniometer
is used to measure the angle of maximum active
motion in these planes, with the patient seated to
avoid the false measurements associated with tilting
of the trunk, Table 4 shows the allocation of the
ten points for varying degrees of forward and lateral
elevation achieved.

Allocation of points to external and internal (Ta-
bles 5 and 6) is based on allocation of points for
composite rotational maneuvers that place the hand
into certain positions relative to the head, neck, and

trunk.* The main elements of the composite mo- .

tions are external and internal rotation; however,
the external rotation is combined with forward
flexion and abduction, and the internal rotation is
combined with extension. There is some degree of
overlap in the assessments of the various active mo-
tions, with the subjective positional activities as-
sessment performed earlier in the evaluation. This

has the effect of giving a more sensitive overall in-

dication of function.

Power is tested using the method described by
Moseley,® with scoring based on the number of
pounds of pull the patient can resist in abduction,

TABLE 5. External Rotation Scoring
Position Points

Hand behind head with elbow held 2
forward '

Hand behind head with elbow held 2
back

Hand on top of head with elbow held 2
forward

Hand on top of head with elbow held 2
back

Full elevation from on top of head 2

Total 10

TABLE 6. Internal Rotation Scoring
Position Points
Dorsum of hand to lateral thigh 0
Dorsum of hand to buttock 2
Dorsum of hand to lumbosacral 4
junction
Dorsum of hand to waist 6

(3rd lumbar vertebra)
Dorsum of hand to 12th dorsal vertebra 8
Dorsum of hand to interscapular region 10
DV 7

up to a maximum of 90°. A normal shoulder in a
25-year-old man resists 25 pounds without diffi-
culty. The score given for normal power is 25 points,
with proportionately less for less power. The spring
balance can have handles attached to make the
procedure easier for the patient, especially for those
with rheumatoid deformities of the hands.

The power of the normal shoulder, as measured
by this method, diminishes with advancing age. This
and other changes in shoulder function that occur
with advancing age is the subject of another review
and are not discussed further here.

The total clinical functional assessment is thus
assessed and recorded on a form such as that shown
in Table 7. Bilateral assessments are now routinely
undertaken by the authors. Once familiarity with
the method is achieved, a simplified assessment
form can be adopted, an example of which is shown
in Table 8. An example of the assessment on a 60-

TABLE 7. Shoulder Function

- Right (score) Left (score)

Pain
Activities of daily
living
Work
Recreation
Sleep
Position

Range
Abduction
Flexion
Internal rotation
External rotation

Power (pounds)
Total
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TABLE 8. Shoulder Function
(Simplified Assessment Form)

Right Left

Pain
Activities of daily living
Range

Abduction

Flexion

Internal rotation
External rotation

Power

Total

year-old patient with a normal left shoulder and
moderate osteoarthrosis of the right shoulder is
shown in Table 9.

DISCUSSION

For a method such as this to be valid, it
must have a low index of observer error. When
this method was used to assess 100 abnormal
shoulders by three different observers, the ob-
server error was an average of 3% (range, 0%
to 8%).

Testing the accuracy of the method against
other methods of shoulder evaluation was not

feasible, because, at present, there are no com-
parable methods available, To overcome this
problem, a random selection of 100 patients
were asked to give an appropriate score for the
function of their affected shoulder in compar-
ison with their normal opposite side. (Patients
with bilateral problems and those awaiting lit-
igation settlement were excluded from this part
of the study.)

Analysis of the results of this random in-
quiry suggests that the method described is ac-
curate in the overall assessment of shoulder
function in the majority of patients, and the
use of 35 points for subjective and 65 points
for objective assessment is the best differential
between subjective and objective points for
accurate overall results.

Many authors have attested to the lack of
a suitable method of shoulder functional
assessment”, which has hindered, to some
extent, the ability to deal effectively with the
large volume of data constantly emerging in
relation to problems of the shoulder.

The method presented here is a useful so-
lution to the deficit in the literature on shoul-
der problems, in that it allows comparable
evaluation of results, observation, and docu-
mentation of patient progress, and a study of
population groups. The parameters can be

TABLE 9. Shoulder Function in a 60-year-old Man with Osteoarthritis of the Right
~Shoulder and a Normal Left Shoulder

Right Score Left Score

Pain Moderate 5 None 15
Activities of daily living

Work Fuli "4 Full 4

Recreation Nil —_ - Full 4

Sleep Poor . 1 Unaffected 2

Position Top of head 8 Above head 10
Range

Abduction 90 4 180 10

Flexion 105 6 180 10

Int. Rot. i LV.S 4 D.V.12 8

.Ext. Rot. Limited 4 Full 10
Power 10 Ibs. 10 20 Ibs. 20
Total Right 46% Left 93%
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followed on an individual basis, or trends in
progress of overall shoulder function can be
observed.

It has allowed the authors to establish (1)
the normal level of shoulder function appro-
priate for different age groups; (2) what con-
stitutes a disability in the normal individual,
compared with, for example, a professional
athiete; and (3) the differential rates of progress
after different forms of treatment for injury or
disease. Quantification of disability is now
feasible, and the results of this work into these
aspects of shoulder function are currently un-
der review.
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