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A Prospective Look at the Link Between
Frailty and Shoulder Function
in Asymptomatic Elderly Individuals
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David M. Wright, MD3, and Julie A. Switzer, MD2,4

Abstract
Introduction: The relationship between shoulder function and overall function in the elderly patients is not well understood. It is
hypothesized that there is an increased tolerance of shoulder dysfunction in this population. The purpose of our study was to
investigate and better understand the relationship between shoulder function, general musculoskeletal health, and frailty in the
elderly patients. Materials and Methods: The dominant shoulders of 75 individuals aged �65 years without known dominant
shoulder pathology were assessed. Demographic data were collected. Functional evaluation was conducted by administering the
Constant, American Shoulder and Elbow Surgeons (ASES), and the Short Musculoskeletal Function Assessment (SMFA) ques-
tionnaires. Shoulder range of motion and strength were measured and the Fried frailty phenotype was calculated. Mean age
of the patients was 73.6 years. Sixty-seven percent of the patients were female. Mean body mass index was 31.2 kg/m2.
Results: Twenty-eight percent of the patients reported the use of an assistive device for ambulation. As frailty increased among
the 3 Fried frailty phenotypes (robust, prefrail, and frail), patients had statistically significant lower mean Constant scores (P <
.0001), ASES scores (P < .0001), higher overall SMFA scores (P < .0001), and an increase in the use of assistive device for
ambulation. Individuals who reported the use of an assistive device for ambulation had lower Constant and ASES scores (P < .0001
and P¼ .045, respectively) and higher overall SMFA scores (P < .0001). There was no evidence of correlation between body mass
index and any of the other measures. Conclusions: Frailty and the use of an assistive device for ambulation correlate with poor
shoulder function in patients who do not register shoulder complaints and have no known shoulder pathology. Level of Evidence:
Level IV, Prognostic.
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Introduction

Shoulder pathology in the elderly patients is common. Multiple

studies have shown that upward of 30% of people older than

65 years may suffer from one of several different shoulder

conditions including rotator cuff pathology or arthritis.1-6

These conditions often lead to reduced shoulder function.7-9

However, even when individuals in this population experience

notable shoulder symptoms, fewer than 50% seek treatment for

them.2,3 Functional evaluation tools were used (Constant and

American Shoulder and Elbow Surgeons [ASES] scores) to

assess baseline shoulder function, which was characterized in

430 asymptomatic elderly individuals.7-10 Katolik et al found

statistically significant age-related differences in the Constant

score in both men and women.7 Employing the ASES shoulder

questionnaire, Sallay and Reed found a trend of decreasing

cumulative activity of daily living (ADL) scores by age.9

Despite the existence of normative data for these shoulder

function measures, there is a paucity of literature that provides
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an understanding of the relationship between shoulder pathol-

ogy and overall physical function in the elderly population. We

observed that patients who complained of lower extremity

orthopedic conditions also had upper extremity dysfunction

about which little complaint was made. We also observed that

fewer shoulder complaints were registered by older and less

mobile individuals. In light of these observations, we therefore

hypothesized that decreased shoulder function in the elderly

patients is associated with a general state of frailty.

The primary aim of this research was to better understand

the relationship between shoulder function, general musculos-

keletal health, and frailty in the elderly orthopedic patient. This

was accomplished by investigating specific variables known to

affect physical functioning (frailty, body mass index [BMI],

general musculoskeletal health, and the use of an assistive

device for ambulation) in a population of elderly patients with-

out specific shoulder complaints or known shoulder pathology.

Secondary aims included the determination of (1) which of the

aforementioned variables were stronger predictors of abnormal

dominant shoulder function in the elderly population and (2) con-

trolling for strength and range of motion of the dominant shoulder,

which of the following—general musculoskeletal health, frailty,

BMI, or the use of assistive devices for ambulation—most closely

correlated with a decreased ability to attend to ADLs and an

increased manifestation of shoulder pain in this population.

Patients and Methods

To determine whether decreased shoulder function is associ-

ated with generalized frailty, in this cross-sectional study, we

recruited a convenience sample of patients (75 patients) older

than 65 years who presented to a community orthopedic prac-

tice for a complaint not relating to the shoulder. Between June

2008 and July 2009, patients without known shoulder pathol-

ogy were recruited from the senior author’s clinical practice

that has an emphasis on geriatric orthopedics. We obtained

prior institutional review board approval for this study and

informed consent from each patient.

Information about the patient’s age, gender, hand dominance,

living situation (independent or in a care facility), use of tobacco,

medical comorbidities, presenting complaint, and the use of

assistive device for ambulation was recorded. Patients were then

asked to complete the Constant questionairres and the ASES

(scoring ranges from 0 to 100, with lower scores indicating

worse function and these shoulder function questions relating

to their dominant shoulder only), while the Short Musculoske-

letal Function Assessment (SMFA) questionnaire was used to

assess generalized musculoskeletal health (ranges from 0 to 100,

with higher scores indicating worse function).10,11 The dominant

shoulder examination was then performed per the Constant scor-

ing system.10 In addition, the Fried phenotypic frailty assessment

was completed by the principle investigator or a trained research

coordinator.12 Quantitative shoulder strength assessment was

performed using a handheld dynamometer (microFET2; Hoggan

Scientific, Draper, Utah).13-15 Resistance in pounds of force of

the dominant shoulder in abduction (90� in scapular plane), in

abduction (arm at side), in forward flexion (90�), in external

rotation (arm at side), and in bear hug was recorded. Range of

motion of the dominant shoulder (in external rotation, arm at

side) was measured with a 14-in (36 cm) goniometer. Frailty was

calculated using the Fried frailty phenotype assessment, scored

on 5 components: unintentional weight loss, weakness, exhaus-

tion, slow gait, and low physical activity.12 Finally, the patient’s

height and weight were recorded for the BMI calculation.

The mean age of the 75 patients was 73.6 + 1.4 years,

and 67% (+11.0%) were female. Ninety-two percent of the

patients were right-hand dominant (95% confidence interval

[CI], 83.4%-97.0%). Twenty-eight percent of the patients

(95% CI, 18.2%-39.6%) reported the use of assistive devices

for ambulation.

Data Analysis

Our study’s primary aim was to describe our sample of elderly

patients who registered no specific complaints and who had no

known shoulder pathology. To meet this aim, we performed a

descriptive analysis on outcome measures and other patient char-

acteristics, summarizing continuous variables in terms of means

and percentiles and summarizing categorical variables in terms

of sample proportions. Our secondary aim was to assess the

degree of association between shoulder function outcomes (Con-

stant score and ASES) and other indicators of musculoskeletal

health in the elderly patients. Associations were estimated using

Pearson correlation coefficients when both the predictor and

outcome were continuous variables. Mann-Whitney and Wil-

coxon tests were used for binary predictors, such as ambulatory

assistance device use. One-way analysis of variance was used

to determine whether shoulder function outcomes differed

among frailty phenotypes. Variability around our estimates

was described in terms of 95% CIs. All hypothesis tests were

2 sided, with a ¼ .05. All statistical analyses were performed

using the R statistical software platform, v 2.9.2 (R Project,

Vienna, Austria). The b statistic in the multiple regression

analysis used is a measure of how much we expect a response

variable “y” to change when variable “x” moves by a certain

amount and all other variables remain constant.

Results

Demographics

The correlations between patient demographics and strength

are presented in Table 1. In most cases, age was negatively

correlated with strength, while height and weight were

positively correlated with strength. Mean BMI was 31.2 +
1.7 kg/m2. There was no evidence of correlation between BMI

and the Constant score, ASES score, SMFA score, or frailty

phenotype (P > .05 for all; Table 2).

Functional Evaluation

The mean Constant score of the patient cohort was 79.4 + 2.9.

The ASES scores were generally high, with half of scores being
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greater than 95 and with 28 (37.3%) patients scoring 100. The

lowest observed ASES score was 16.7. Higher Constant and

ASES scores were associated with higher function and

decreased pain. We observed a strong correlation between the

Constant and ASES scores (r ¼ 0.70; 95% CI, 0.56-0.80).

Individuals who reported the use of an assistive device for

ambulation had lower Constant and ASES scores (P < .0001

and P ¼ .045, respectively; Figure 1).

The mean overall SMFA score was 22.4 + 3.2, and the

mean SMFA bother index was 23.6 + 4.0. Higher overall

SMFA scores were associated with lower Constant scores

(r ¼ �0.46, 95% CI, �0.62 to �0.26) as well as with lower

ASES scores (r ¼ �0.42, 95% CI, �0.59 to �0.22). This

relationship also existed between the SMFA bother index

and Constant and ASES scores (r ¼ �0.25 and �0.28,

respectively; Table 3).

Frailty Phenotype

The 3 Fried frailty phenotypes—robust (score ¼ 0), prefrail

(score ¼ 1-2), frail (score ¼ 3-5)—had statistically signifi-

cantly different mean Constant, ASES, and SMFA scores as

well as required the use of an assistive device for ambulation

(Table 4). The lowest mean Constant score was recorded for the

frail phenotype (58.0 + 18.1), followed by the prefrail pheno-

type (78.1 + 3.4) and then the robust phenotype (84.4 + 3.1).

A similar relationship was also observed between the Fried

frailty phenotypes and the ASES scores (P < .0001). Likewise,

large differences in overall SMFA scores were observed among

robust, prefrail, and frail patients (P < .0001). There was also

an increased use of assistive device for ambulation among the

robust, prefrail, and frail patients (P < .0001; Table 4).

The results of our secondary aims showed that general mus-

culoskeletal health, measured by SMFA score, frailty pheno-

type, measured by phenotypic frailty assessment (PFA) score,

and the use of an assistive device, were all found to be the

strong predictors of abnormal dominant shoulder function

(Constant), with SMFA score having the best predictive value

(b ¼ .41, range: 1-100, P � .001), frailty (b ¼ 5.49, range: 1-5,

P � .001), and the use of an assistive device (b ¼ 12.4, binary

value, P � .001; Table 5).

When we controlled for strength and range of motion of the

dominant shoulder, SMFA (b ¼ .50, P � .001) and frailty

phenotype (b ¼ 6.3, P � .001) closely correlated with

decreased ability to attend to the ADLs but were not found to

correlate with increased shoulder pain in this population. The

use of an assistive device was similarly not found to be pre-

dictive in our cohort (Table 6).

Discussion

This study was conducted to better understand the relation-

ship between shoulder function, general musculoskeletal

health, and frailty in the elderly patients. Older patients may

tolerate shoulder dysfunction and choose not to seek medi-

cal attention for their shoulder pathology either because of

an acceptance to or disregard for their shoulder pain. To

better guide clinical decision-making regarding the aggres-

siveness of detecting and treating musculoskeletal com-

plaints in the elderly patients, we sought to determine

which physical function-altering variable (frailty, BMI, gen-

eral musculoskeletal health, and the use of an assistive

device for ambulation) was a stronger predictor of abnormal

dominant shoulder function. We postulated the existence of

a correlation between shoulder function and frailty in the

elderly patients.

Normative data for shoulder function in the elderly

patients exist, although very few total patients have been

studied.7,13,16,17 In a study that included 114 patients aged 60

years and older, Kim et al reported a correlation between

weight, BMI, and shoulder strength. They also found an age-

dependent decrease in abduction strength and external rotation

strength in male patients and an age-dependent decrease in

abduction strength in female patients. Chakravarty and Webley

et al described an age-dependent reduction in range of motion

in a cohort of 100 patients aged 65 years and older.18 In another

study that included 25 patients aged 60 years and older, Sallay

and Reed reported mean ASES to be 94.9 Not surprisingly,

Sallay and Reed also found that advanced age predicted

increased ADL impairment, specifically in regard to the

patients’ ability to wash their backs and to lift an 9 lb weight

above their heads.9 Chakravarty and Webley also reported that

Table 1. Patient Demographics.a

Mean
Standard
Deviation Median Min Max

Age 73.6 6.0 73 65 91
Height (in) 65.1 4.7 64.5 51.7 75
Weight (lbs) 187.1 46.6 177 119 330
BMI 31.2 7.4 29.4 20.6 55.0

Frequency,
N ¼ 75

Percent
of Cohort

Gender
Female 50 67
Male 25 33

Currently smoking
No 72 96
Yes 3 4

Fried frailty
phenotype
Robust 38 51
Prefrail 27 36
Frail 10 13

Use of assistive device
No 63 84
Yes 12 16

Hand dominance
Left 6 8
Right 69 92

Abbreviation: BMI, body mass index.
aN ¼ 75.
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pain causing disturbance at night was present in 24% of

patients studied (14 in the 65-74 age-group and 10 in the

>75 age-group).3,18

Our study supported many of the findings of the above inves-

tigators. We found that increasing age correlated with decreased

shoulder strength across 6 strength measurements7,8,13 (Table 2).

Sallay and Reed reported that patients aged �60 years had a

significantly lower ability to lift 9 lb above shoulder level (P ¼
.0003) and wash their backs (P ¼ .03) when compared to

younger cohorts.9 Similarly, our study found that the ability to

put one’s coat unassisted, to wash one’s back, to lift a 10 lb

weight above the level of the shoulder, and to reach a shelf over

one’s head each significantly correlated with worse scores on the

ASES, Fried frailty phenotype, SMFA, and Constant scores

(P < .05; Table 3). The BMI did not correlate significantly with

any of the outcomes in either men or women.

In addition to the objective shoulder function evaluations

(Constant, ASES, and SMFA) that focus on specific musculos-

keletal measures such as strength in abduction or pain with

specific ADLs, our study found that increased frailty is

significantly associated with decreasing shoulder function and

worse Constant, ASES, and SMFA scores (Table 4). Frailty is a

common condition in the elderly patients that stems from

decreased physiologic reserve and increased vulnerability to

adverse outcomes, including loss of independence, increased

hospitalization, and death.12,19,20 Given that frailty is a constel-

lation of signs and symptoms, it is often a challenge for clin-

icians to assess.21 Pursuant to our secondary aims, it was found

that SMFA score was the best predictor of abnormal shoulder

function (Table 5) and that SMFA score was most predictive of

decreased ability to attend to ADLs when strength and range of

motion were controlled for (Table 6).

In our cohort of elderly patients without known shoulder

pathology, those who required an assistive device for ambula-

tion had an increase in Fried frailty phenotype (P < .0001) as

well as lower Constant (P < .0001) and ASES (P¼ .045) scores

(Figure 1). This finding supports a study by Tomita et al. who

reported that physical disability level was the strongest overall

predictor of assistive device usage in the frail elderly patients.22

Identifying individuals without shoulder complaints but with

Figure 1. Assistive device versus ASES and Constant score. ASES indicates American Shoulder and Elbow Surgeons.

Table 2. Correlation Between Strength and Age, Weight, Height, and BMI.

Strength in Abduction
(90�, Plane of Scapula)

Strength in
Abduction

(Arm at Side)

Strength in
Forward

Flexion (90�)

Strength in
External Rotation

(Arm at Side)
Strength

in Bear Hug

Strength in
Adduction

(90�)

Degrees of
External Rotation

(Arm at Side)

Age
Correlation value �0.42331 �0.30873 �0.41094 �0.31532 �0.18644 �0.19368 �0.16923
P value .0008 .0083 .0002 .0062 .117 .1416 .1467

Weight (lbs)
Correlation value 0.32583 0.40305 0.24826 0.3013 0.2898 0.38062 �0.17439
P value .0118 .0004 .0317 .0091 .0123 .0029 .1345

Height (in)
Correlation value 0.42409 0.36263 0.3436 0.36389 0.31105 0.44574 0.00002
P value .008 .0019 .0027 .0016 .0074 .0004 .998

BMI
Correlation value 0.10534 0.19487 0.05525 0.08718 0.07844 0.19401 �0.20809
P value .4272 .1034 .6401 .4633 .5095 .1409 .0752

Abbreviation: BMI, body mass index.

4 Geriatric Orthopaedic Surgery & Rehabilitation



T
a
b

le
3
.

C
o
rr

el
at

io
n

B
et

w
ee

n
A

D
Ls

an
d

A
SE

S,
Fr

ai
lt
y,

SM
FA

,
an

d
C

o
n
st

an
t

Sc
o
re

.

C
an

Y
o
u

T
h
ro

w
a

B
al

l
O

ve
rh

ea
d
?

C
an

Y
o
u

Sl
ee

p
o
n

Y
o
u
r

Sh
o
u
ld

er
C

o
m

fo
rt

ab
ly

?

C
an

Y
o
u

P
u
t

o
n

Y
o
u
r

C
o
at

U
n
as

si
st

ed
?

C
an

Y
o
u

W
as

h
Y

o
u
r

B
ac

k
o
r

Fa
st

en
Y

o
u
r

B
ra

?

C
an

Y
o
u

U
se

T
o
ile

t
T

is
su

e?

C
an

Y
o
u

C
o
m

b
o
r

W
as

h
Y

o
u
r

H
ai

r?

C
an

Y
o
u

Li
fe

a
1
0

lb
W

ei
gh

t
(a

Fu
ll

G
al

lo
n

o
f
M

ilk
)

A
b
o
ve

th
e

Le
ve

l
o
f

Y
o
u
r

Sh
o
u
ld

er
?

C
an

Y
o
u

R
ea

ch
a

Sh
el

f
O

ve
r

Y
o
u
r

H
ea

d
?

D
o
es

Y
o
u
r

Sh
o
u
ld

er
A

llo
w

Y
o
u

to
D

o
Y

o
u
r

N
o
rm

al
A

ct
iv

it
ie

s?

D
o
es

Y
o
u
r

Sh
o
u
ld

er
A

llo
w

Y
o
u

to
D

o
Y

o
u
r

R
eg

u
la

r
Sp

o
rt

?

O
n

A
ve

ra
ge

,
H

o
w

M
u
ch

P
ai

n
H

av
e

Y
o
u

E
x
p
er

ie
n
ce

d
in

th
e

P
as

t
W

ee
k?

A
SE

S
C

o
rr

el
at

io
n

va
lu

e
0
.5

3
4
0
8

0
.7

0
4
1
1

0
.5

0
0
0
9

0
.5

8
6
5

0
.2

8
9
6

0
.2

2
4
9

0
.6

5
3
0
5

0
.5

4
6
2

0
.4

8
8
4
7

0
.5

2
9
5

�
0
.8

9
1
5

P
va

lu
e

<
.0

0
0
1

<
.0

0
0
1

<
.0

0
0
1

<
.0

0
0
1

0
.0

1
1
7

0
.0

5
2
3

<
.0

0
0
1

<
.0

0
0
1

<
.0

0
0
1

<
.0

0
0
1

<
.0

0
0
1

Fr
ie

d
fr

ai
lt
y

p
h
en

o
ty

p
e

C
o
rr

el
at

io
n

va
lu

e
�

0
.1

8
2
3
3

�
0
.2

2
1
1
9

�
0
.3

7
1
4
7

0
.3

0
6

�
0
.3

0
7
7

0
.0

7
8
8

�
0
.1

8
0
6
2

0
.3

8
4
8

�
0
.3

5
7
7
1

0
.1

9
9
3

0
.4

0
8
2
6

P
va

lu
e

.1
2
5
3

.0
6
1
9

.0
0
1
3

.0
0
8
9

.0
0
8
6

.5
1
0
1

.1
2
8
9

.0
0
0
8

.0
0
2

.0
9
3
2

.0
0
0
4

SM
FA C
o
rr

el
at

io
n

va
lu

e
�

0
.2

3
6
1
9

�
0
.2

4
9
1
6

�
0
.3

5
4
0
9

0
.4

1
7
8

0
.2

1
4
7

0
.0

8
8
3

�
0
.2

8
1
0
6

0
.3

5
7
8

�
0
.3

9
2
8
9

0
.2

7
8
9

0
.2

8
7
1
6

P
va

lu
e

.0
4
1
3

.0
3
1
1

.0
0
1
8

.0
0
0
2

.0
6
4
3

.4
5
1

.0
1
4
6

.0
0
1
6

.0
0
0
5

.0
1
5
4

.0
1
2
5

C
o
n
st

an
t

sc
o
re

C
o
rr

el
at

io
n

va
lu

e
0
.2

8
2
9
4

0
.3

8
9
3

0
.3

7
5
6
3

0
.3

0
9

0
.1

4
4
1

0
.0

5
6
5

0
.4

0
8
7
3

0
.4

6
3
3

0
.3

3
2
1
9

0
.2

3
6
8

�
0
.4

8
2
5
5

P
va

lu
e

.0
1
3
9

.0
0
0
6

.0
0
0
9

.0
0
7

.2
1
7
4

.6
2
9
7

.0
0
0
3

<
.0

0
0
1

.0
0
3
6

.0
4
0
8

<
.0

0
0
1

A
b
b
re

vi
at

io
n
s:

A
D

L,
ac

ti
vi

ty
o
f
d
ai

ly
liv

in
g;

A
SE

S,
A

m
er

ic
an

Sh
o
u
ld

er
an

d
E
lb

o
w

Su
rg

eo
n
s;

SM
FA

,
Sh

o
rt

M
u
sc

u
lo

sk
el

et
al

Fu
n
ct

io
n

A
ss

es
sm

en
t.

5



decreasing shoulder function may be one way to provide early

identification of frail patients who are at risk for that which

frailty may bring, namely, a decline in function, increased hos-

pitalizations, and early death.

Given the fact that the elderly patients are often unknow-

ingly frail,23,24 it is imperative that their musculoskeletal

concerns are addressed with a patient-centered focus that is

sensitive to frailty as well as to more traditional problem- or

extremity-focused approach.20,21,25,26 In summary, we found

that decreased ADLs, specifically the ability to put on a coat

unassisted, to wash one’s back, and to reach a shelf over one’s

head, corresponded with poor scores on shoulder assessments

(Constant, ASES, and SMFA) and with increased Fried frailty

scores. Due to the numerous challenges of a busy clinic (over

booking, short visit time, decreased time for documentation/

charting, decreased staffing and decreased patient function due

to dementia, and decreased physical strength and range of

motion), it is not always possible to administer and score for-

mal shoulder function assessments and to assess for frailty, and

although our study reveals the superior predictive value that the

SMFA and Fried frailty phenotype assessments offer, an effec-

tive frailty screening option in an orthopedic clinic might be to

focus on asking questions specific to the abovementioned

ADLs and to inquiring about the use of an assistive device.

There are limitations to this study. First, it represents a cross

section of predominately white, English-speaking elderly indi-

viduals who were seen in an outpatient orthopedic clinic in the

Midwest. Therefore, it may not represent the larger general

population. Second, we recruited only patients who denied

having a history of shoulder problems, yet 17.3% (13) stated

that their dominant shoulder was not normal on the ASES.

Third, we did not perform imaging on our patients or review

any previous shoulder images. Therefore, some patients in the

study with significant structural shoulder pathology may have

been included. Given that the mean age of our patients was

73.6 years (standard deviation ¼ 6), we assume that some

would demonstrate pathology on imaging.13

Conclusion

Decreased ADLs and the required use of an assistive device for

ambulation corresponded with poor scores on shoulder assess-

ments (Constant, ASES, and SMFA) and increased frailty.

Additionally, SMFA score was found to be the best predictor

of abnormal shoulder function and most predictive of

decreased ability to attend to ADLs.
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Table 5. Predictive Value of Abnormal Shoulder Function (Constant
Score).

Model Mean Square R2 b P Value

SMFA (0-100) 2540.47 0.21 �0.41 <.001
Assist (0-1) 2325.84 0.2 �12.4 <.001
PFA (0-5) 3815.94 0.33 �5.49 <.001
SMFA þ assist 1577.7 0.27 �0.28 .01

�7.6 .02
SMFA þ PFA 2000 0.34 �0.15 .2

�4.52 .004
Assist þ PFA 1974.05 0.34 �3.8 .28

�4.71 .002
SMFA þ assist þ PFA 1356.59 0.35 �0.12 .3

�2.86 .42
�4.09 .003

Abbreviations: PFA, Phenotypic Frailty Assessment; SMFA, Short
Musculoskeletal Function Assessment.

Table 4. Frailty Associated With Constant, ASES, SMFA, and Use of
Assistive Device.

Fried Frailty Phenotype
Robust,
n ¼ 38

Prefrail,
n ¼ 27

Frail,
n ¼ 10 P Value

Use of assistive device 3 10 7 <.0001
Constant score 84.4 78.1 58 <.0001
ASES 95.9 85.6 66.4 <.0001
SMFA 16.6 25.2 44.7 <.0001

Abbreviations: ASES, American Shoulder and Elbow Surgeons; SMFA, Short
Musculoskeletal Function Assessment.

Table 6. Daily Living Activities Score With Respect to ROM and Pain
Adjustment.

Model Mean Square R2 b P Value

SMFA 26522.8 0.72 1.34 <.001
Assist 14881.92 0.4 31.38 <.001
PFA 13445.57 0.39 10.32 <.001
SMFA þ assist 14053.4 0.77 1.13 <.001

12.2 .001
SMFA þ PFA 12677.91 0.74 1.17 <.001

2.5 .06
Assist þ PFA 8287.55 0.48 18.52 .001

6.51 .001
SMFA þ assist þ PFA 8741.71 0.77 1.08 <.001

10.09 .008
0.98 .48

Abbreviations: ROM, range of motion; SMFA, Short Musculoskeletal Function
Assessment.
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