Knee Surg Sports Traumatol Arthrosc (2009) 17:1516-1521
DOI 10.1007/s00167-009-0820-2

SHOULDER

Shoulder activity level varies by diagnosis

Robert H. Brophy * Bruce Levy * Samuel Chu -
Diane L. Dahm * John W. Sperling - Robert G. Marx

Received: 10 March 2009/ Accepted: 30 April 2009/ Published online: 30 May 2009

© Springer-Verlag 2009

Abstract Patient activity level may be an important
prognostic variable relating to outcome in patients with
shoulder disorders. The purpose of this cross-sectional
study was to test the hypothesis that a shoulder activity
scale will detect differences in shoulder activity based on
the patient diagnosis and age. A total of 157 patients of
four academic orthopedic surgeons with a diagnosis of
rotator cuff disease (86), glenohumeral instability (31) or
osteoarthritis (40) were asked to fill out a previously vali-
dated shoulder activity scale and the ASES shoulder
questionnaire. The patient’s diagnosis, gender and age
were recorded. The activity level was significantly higher
in patients with instability than in patients with rotator cuff
disease or osteoarthritis. Patients with rotator cuff disease
were significantly more active than patients with osteoar-
thritis. Linear regression of activity level on patient age and
diagnosis demonstrated a statistically significant relation-
ship between activity level and both independent variables.
Diagnosis influenced activity level independent of age.
This is the first study to document diagnosis-based differ-
ences in the shoulder activity level of patients with dif-
ferent shoulder disorders. Shoulder activity level should be
evaluated as a prognostic variable in studies of patients
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with shoulder disorders that may predict outcome and
guide treatment in these patients.

Keywords Activity - Rotator cuff - Osteoarthritis -
Instability
Introduction

Over the past two decades measurement tools for evalu-
ating patient function have become more common in
orthopedics [23]. Most tools are designed to quantify
patient symptoms and/or functional disability because
other traditional measures (such as strength or range of
motion) used by physicians do not capture this data.
Although symptoms and function relate to patient activity
level, these measures do not specifically capture the
patient’s activity level. Function typically reflects how well
a patient performs certain tasks, while activity level mea-
sures how much a patient does.

The use of activity scales in orthopedics is growing, and
a variety of activity rating scales are available for disorders
of the knee [3, 13, 16, 19, 24] and ankle [6]. There is a need
for a validated questionnaire evaluating patient activity for
the shoulder [4], particularly since activity level may be an
important confounding factor in clinical studies. In any
study comparing two or more groups of patients, the
activity level of the groups should be similar to avoid a
biased comparison [13]. These scales are important not
only to differentiate highly active athletes from sedentary
arthritis patients, but also to make distinctions within
subgroups, such as highly active post-arthroplasty patients
from household ambulators, or adult recreational compet-
itors versus elite professional athletes, each of which may
warrant separate analysis.
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Two patients with different levels of activity may have
similar levels of pain (symptoms) and limitations of func-
tion after an identical injury. However, their postoperative
outcome could be different based on their level of activity
for several reasons. Patient level of activity may influence
healing after surgery. For example, an overhead painter
will stress a rotator cuff repair more heavily than a sed-
entary retiree. Although symptoms and function relate,
activity level may also influence patient perception of
treatment success. If treatment relieves night pain for a low
activity patient, they may be satisfied with the outcome.
However, a more active patient may expect restoration of
previous activity level to reach a similar level of satisfac-
tion. Thus, patient activity level could be an important
prognostic variable relating to outcome.

A scale for measuring the level of shoulder activity
(Fig. 1) has been validated in a healthy population [2]. Our
hypothesis was that this shoulder activity scale would
detect differences in shoulder activity between patient
cohorts with different shoulder disorders based on the age

Fig. 1 Shoulder activity scale
active state, inthe past year.

and diagnosis. The purpose of this study was to use this
scale in a population of patients with shoulder disorders to
compare the activity level of patients with different
disorders.

Materials and methods

Approval from the Institutional Review Board at both
study sites was obtained for this investigation. The diag-
noses included in this study were isolated shoulder insta-
bility, osteoarthritis and rotator cuff disease (diagnosed
clinically as impingement, partial thickness cuff tear or full
thickness cuff tear), diagnosed in the office by the partic-
ipating orthopedic surgeons based on the history, physical
examination and imaging studies. Patients with findings
suggestive of other concomitant shoulder pathology such as
acromioclavicular joint osteoarthritis or biceps tendonitis
were excluded. Patients with a history of previous shoulder
surgery were excluded. Patients of four orthopedic

Please indicate with an *X” how often you performed each activity in your healthiest and most

More than
once a week

once a
week

Once a
moirth

Never or less than
once amonth

Daily

Carrying objects 8 pounds or heavier
by hand (such as a bag of groceries)

Handling objects overhead

Weight lifting or weight training with
arms

Swinging motion (as in hitting a tennis
ball, golf ball, baseball, or similar
object)

Lifting objects 25 pounds or heavier
(such as 3 gallons of water) NOT
INCLUDING WEIGHT LIFTING

For each of the following questions, please circle the letter that best describes your participation

in that particular activity.

1) Do you participate in contact sports (such as, hut not limited to, American football, rugby,
soccer, baskethall, wrestling, boxing, lacrosse, mattial arts, etc.)?

A No

Yes, without organized officiating

B
C Yes, with organized officiating
D

Yes, at a professional level (i.e. paid to play)

2) Do you participate in sports that involve hard overhand throwing (such as baseball, cricket, or
quarterback in American football), overhead serving (such as tennis or volleyball), or

lapidistance swimming?

A No

Yes, without organized officiating

B
C Yes, with organized officiating
D

Yes, at a professional level (i.e. paid to play)
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surgeons from two separate orthopedic institutions were
asked if they would be willing to participate in this study. If
they agreed to participate, informed consent was obtained
and the patients completed the ASES [17] and shoulder
activity scale [2]. The patient’s diagnosis, gender and age
were recorded.

Summary statistics were recorded for patient age and
activity level by diagnosis. The variance of the activity
level was tested for homogeneity and an ANOVA was
performed. Post hoc Tukey 7 tests were used to compare the
activity level between different diagnoses. The percent of
patients involved in contact and overhead sports was cal-
culated by diagnosis and compared across diagnoses using
the chi-square test. A linear regression model was calcu-
lated with activity level as the dependent variable, with age
and diagnosis as the independent variables. The statistical
analysis was performed using SPSS 14.0 (Chicago, IlI).

Results

A total of 157 patients (95 males, 62 females), including 86
with rotator cuff disease (47 male, 39 female), 40 with
osteoarthritis (26 males, 14 female) and 31 with instability
(22 male, 9 female), enrolled in the study. Overall, the
median age of study participants was 55.2 + 18.6 years
(range 16-88). On diagnosis, the median age of patients
with rotator cuff disease was 52.5 £ 13.7 years (range
26-80) compared with 70.2 + 9.5 (range 45-88) for
osteoarthritis patients and 24.8 &+ 11.1 (range 16-58) for
instability patients. The mean ASES scores were
38.2 £ 234 for patients with rotator cuff disease,

Fig. 2 Distribution of activity

48.3 £ 19.4 for the osteoarthritis cohort and 67.9 + 22.1
for instability patients.

Linear regression of activity level on patient age and
diagnosis demonstrated a statistically significant relation-
ship between activity level and both independent variables
(P < 0.001). Among patients <30 years of age, the median
activity level was 14 + 4.0 (activity scores on this scale
range from 0 to 20). This decreased to 10 £ 5.2 in patients
age 30-50, 9 + 4.9 for patients in the age range of 50-70
and 6.5 £ 5.5 in patients over 70 years of age. Although
29% of patients under 30 and 21% of patients age 30-50
had a high level of shoulder activity (>15), approximately
10% of patients over the age of 50 maintained a high level
of shoulder activity (Fig. 2). No patients under the age of
30 had a low level of shoulder activity (<5) compared with
almost 40% of patients over 70.

The activity level was significantly higher in patients
with instability (14 £ 5.2, range 1-20) than in patients
with rotator cuff disease (10 & 5.1, range 0-20)
(P =0.027) or osteoarthritis (7 & 4.7, range 0-18)
(P < 0.001). Patients with rotator cuff disease were sig-
nificantly more active than patients with osteoarthritis
(P < 0.01). Thirty-two percent of patients with instability
had a high level of activity of 16-20, compared with 16%
of patients with rotator cuff disease and <3% of patients
with osteoarthritis (Fig. 3). Conversely, 35% of patients
with osteoarthritis had a low activity level of 0-5, com-
pared with 21% of rotator cuff patients, and <11% of
instability patients.

Patients with instability were more likely to play contact
sports (50%) than patients with rotator cuff disease (6%) or
osteoarthritis (0%) (P < 0.001). They were also more

Activity Level By Patient Age

level by patient age
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Fig. 3 Distribution of activity
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likely to participate in sports involving overhead activity
such as throwing or swimming (instability 60%, rotator
cuff disease 26%, osteoarthritis 3%) (P < 0.001).

Discussion

The shoulder activity scale studied herein detected signif-
icant differences in activity level based on the shoulder
disorder and patient age. This is the first study to compare
the activity level of patients with different shoulder disor-
ders. Our hypothesis that the shoulder activity scale would
detect differences in shoulder activity between patient
cohorts with different shoulder disorders was confirmed.
As might be expected, instability patients tend to be the
most active patients, whereas osteoarthritis patients are the
least active patients. Activity level also varied by age in a
sensible pattern, as younger patients had a higher activity
level and older patients tended to be less active. Even with
a strong correlation between diagnosis and patient age, the
type of shoulder disorder had an effect on shoulder activity
independent of age. These findings further validate this
shoulder activity scale as an appropriate tool for assessing
patients with shoulder disorders. Although these findings
may appear intuitive, this is the first study to document
quantitative differences in shoulder activity level by age
and diagnosis in patients with shoulder disorders.
Furthermore, the distribution of activity level by diag-
nosis is a significant finding because this variability sug-
gests that activity level should be studied for potential
prognostic value. Shoulder activity level may have

6-10 11-15
Activity scale range

16-20

predictive value in patients with a given shoulder disorder,
since there was variability among patients with each of the
three diagnoses studied. A sizable percentage of patients
with rotator cuff disease and instability demonstrated a
relatively low level of shoulder activity (<5). Numerous
rotator cuff patients and even a few osteoarthritis patients
demonstrated a relatively high level of shoulder activity
(>15). This wide distribution of activity level across
patients with the same diagnosis suggests that activity level
should be investigated as a possible prognostic factor.
Within a given study of outcome for a treatment, such as
total shoulder arthroplasty, the activity of the patients and
therefore their expectations and outcomes may vary
widely. By documenting their activity prior to treatment,
i.e. surgery, the effect of treatment can be interpreted in the
appropriate context. Activity level can also be used to
assess outcome, by comparing a patient’s postoperative
activity to their preoperative activity level.

Activity level was correlated with age as might be
expected, yet there was variability among patients at dif-
ferent age levels, just as there was for each diagnosis.
Patients under 30 were definitely more active than older
patients, as no one under 30 had an activity level <5 and
72% of those under 30 had an activity level >10 compared
with 49% of those 30-50, 41% of those 50-70 and 36% of
those over 70. However, 10% of those 50-70 and 12% of
those over 70 exhibited a relatively high activity level
(>15). This distribution of activity level across patients of
similar ages, even for older patients, suggests that activity
level adds important descriptive information to cohorts of
patients with shoulder disorders.

@ Springer
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Although our patients were selected on the basis of
clinical diagnosis by the investigators, the mean ASES
scores suggest that the degree of disease pathology was
consistent with that previously described in the literature.
For example, the mean ASES score of 43.3 + 23.4 for
rotator cuff disease in our study population was similar to
the mean preoperative rotator cuff scores from Kocher
et al. [8] (51.3 & 18.6), Baysal et al. [1] (53.3 &+ 20.6) and
Skutek et al. [22] (33.9 £ 15.9). Similarly, the mean ASES
score of 68.0 £ 22.1 in our instability patients was similar
to the mean instability scores from Kocher et al. [8]
(64.0 £ 22.7). Our osteoarthritis scores (41.1 + 19.4)
were between previously published values of Lo et al. [11]
(hemiarthroplasty 31.1 £ 16.6; total shoulder arthroplasty
30.7 & 19.5) and Kocher et al. [8] (56.5 £ 19.3).

Studies have found that activity level can be an impor-
tant prognostic variable for patients with disorders of the
knee [12]. For example, the Marx knee activity rating scale
has been shown to be useful in helping to determine which
patients have a better chance of returning to preinjury
activity levels after ACL reconstruction [5]. This may also
be true in the shoulder. A recent prospective study of
traumatic anterior shoulder instability by Sachs et al. [18]
reported a strong trend towards higher recurrence rates in
patients with occupational use of the arm at or above
shoulder level and participation in collision/contact sports.
More active patients may face a higher risk of recurrent
instability, persistent rotator cuff or arthritis symptoms.

The level of activity may also be an important variable
with regards to arthroplasty. In the knee, activity has been
shown to correlate with increased implant wear [9, 10],
which may influence implant durability [20, 21]. In the
shoulder, the preoperative level of activity may be relevant
to postoperative activity level and patient satisfaction, as
well as the survivorship of the prosthesis. Patients have
been shown to remain active after shoulder arthroplasty
[14].

As mentioned previously, activity level can also be used
to help assess patient outcome. For example, in the knee,
the Marx activity scale has been shown to improve sig-
nificantly after microfracture [15]. Activity is very impor-
tant to patients after total knee arthroplasty [7, 25, 26], and
activity levels have been shown to increase significantly
within 6 months of revision total knee arthroplasty as well
[19].

A limitation of this study is the lack of strict criteria for
the severity of pathology in enrolled patients (i.e. rotator
cuff tendonitis versus partial thickness or full thickness
rotator cuff tear). However, the purpose of this study was
not to precisely define diagnostic subgroups, but rather to
assess the range of shoulder activity in patients across
diagnostic categories. As mentioned previously, the dis-
tribution of ASES scores in our diagnostic cohorts is

@ Springer

consistent with previously published results. Further
investigation of shoulder activity level within well-defined
patient cohorts may be warranted to investigate these issues
further.

Conclusion

In conclusion, the shoulder activity scale studied herein [2]
demonstrates diagnosis and age-related differences in
activity level. Younger patients have a higher activity level
than older patients when controlled for diagnosis. Osteo-
arthritis patients are the least active, and rotator cuff
patients are less active than instability patients. Although
diagnosis was correlated with age, diagnosis had an effect
on activity level that was independent of patient age. This is
the first study to document these expected relationships of
shoulder activity to patient age and diagnosis. Another
significant finding was the sufficient variance in the activity
level, even within age- and diagnosis-matched cohorts, to
suggest that shoulder activity level may be useful as a
prognostic variable for the evaluation of patients with
shoulder disorders. Future studies should investigate whe-
ther shoulder activity level can be used to predict outcome
and guide treatment in patients with shoulder disorders.
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