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Abstract.

Background: Manual muscle testing has been widely used for the evaluation of muscle strength in myositis, yet less attention
has been devoted to the evaluation of muscle function and endurance.

Objective: Our objective was therefore to compare the responsiveness to change of muscle strength, endurance and func-
tional testing following induction therapy for severe myositis flare (requiring high-dose corticosteroids and combined
immunotherapy) in patients with a diagnosis of dermatomyositis, immune-mediated necrotizing myopathy, or overlap
myositis.

Methods: Muscle status was assessed at baseline and after mean 6.4 1.9 months, using the MRC-5 scale, along with
endurance (Barre and Mingazzini maneuvers) and functional evaluation (e.g. chair rise) and responsiveness to change was
evaluated using the Standardized Response Mean (SRM) and Standardized Mean Difference.

Results: Among the 49 patients included, the strongest responsiveness to change was observed in the muscle testing of the
psoas and deltoids (SRM: 1.23 and 1.16, respectively). Noticeably, endurance testing also demonstrated strong responsiveness
(SRM: 1.05 and 0.96, respectively), compensating for the poor discriminatory ability of muscle testing and permitting to
overcome its ceiling effect.

Conclusion: Functional and endurance testing provide simple and reliable measures complementing the testing of select
proximal muscle groups to evaluate responsiveness to intervention in myositis patients in daily clinical practice. Interest of
functional and endurance testing should be evaluated prospectively as outcome measures in myositis clinical trials.

Keywords: Idiopathic inflammatory myopathies, myositis, manual muscle testing, responsiveness, endurance, functional
evaluation, outcome measures
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ABBREVIATIONS
MMT manual muscle testing
IMACS International Myositis Assessment and

Clinical Studies group
MMS Myasthenic Muscle Score

CMAS Childhood Myositis Assessment Scale
DM dermatomyositis

IMNM immune-mediated necrotizing myopathy
oM overlap myositis

ASS antisynthetase syndrome

CTD connective tissue disease

CS corticosteroids

IVIg intravenous immunoglobulin

IBM inclusion-body myositis

MRC Medical Research Council

SRM Standardized Response Mean

SMD Standardized Mean Difference
MSA myositis-specific antibody

MAA myositis-associated antibody
CK creatine kinase
MTX methotrexate

AZA azathioprine
PRINTO Pediatric Rheumatology Clinical Trials
Organization

INTRODUCTION

Manual muscle testing (MMT) has been widely
used for the evaluation of muscle strength in myositis
[1]. Traditionally, MMT has been assessed using 5-
point MMT scales, including the Medical Research
Council Scale (MRC-5) [2, 3]. Kendall et al. have
subsequently proposed expanding the traditional 5-
point to a 10-point scale in order to improve the
sensitivity of MMT [4]. The International Myositis
Assessment and Clinical Trials Group (IMACS) and
the Pediatric Rheumatology Clinical Trials Organiza-
tion (PRINTO) have incorporated the Kendall scale
as a core outcome measure for therapeutic trials [5,
6]. Nonetheless, the complexity of a 10-point scale
may be an impediment to its widespread use in daily
clinical practice.

A Rash analysis [7] performed to investigate physi-
cians’ ability to discriminate among the MRC-5
scale categories demonstrated a poor inter-individual
reproducibility since physicians have limited dis-
criminating abilities in this 5-grade system, raising
the possibility that a more complex 10 categories
scale might be even less reliable. In addition, floor

and ceiling effects associated with these metrics have
also been a major concern [8, 9].

In addition, MMT and other isometric muscle
strength assessments do not reflect muscle endurance
which s also an important component of patients’ dis-
ability. Muscle strength and endurance are indeed two
distinct components of muscle function as the first
refers to the force-generating capacity of the mus-
cle whereas the latter refers to the muscle’s ability to
sustain a specific task over time [10]. A non-linear
relationship between strength and motor ability has
been observed in several muscular disorders [11-13]
and it has been suggested that functional capacity
might be more closely related to muscle endurance
than to muscle strength [10]. More recently, a func-
tional scale — the Functional Index-2 (FI-2) - based
on repetitive movements was developed to capture
decreased muscle endurance in myositis [14]. Yet, its
use in daily clinical practice may be limited by its
performance time (up to 33 minutes).

Other simple muscle endurance and functional
tests have been used routinely by clinicians for
decades, such as the Barré and Mingazzini maneuvers
(see description below) [15, 16], and evaluating the
functional capacity to perform chair rise, crossing-
legs and squatting. Of note, the Barré and Mingazzini
tests have been originally developed to evaluate the
pyramidal tract, nonetheless they have also been more
recently included in some validated functional scores
such as the Myasthenic Muscle Score [17] and the
Childhood Myositis Assessment Scale [18] in order
to assess both muscle strength and endurance. These
tests are of particular interest since they target proxi-
mal muscle groups which are selectively involved in
most myositis patients. However, their usefulness and
responsiveness to change have never been reported in
a cohort of myositis patients.

Our objective was therefore to compare the respon-
siveness to change of MMT, endurance and functional
testing in the evaluation of myositis patients in daily
clinical practice following induction therapy.

MATERIAL AND METHODS
Study design

This study was performed at our national refer-
ence center for neuromuscular diseases and patients
were identified through a national myositis database.
Prospectively recorded data (clinical - includ-
ing MMT and functional tests — serological and
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histological) for each patient visit were retrospec-
tively analyzed.

Patient selection

Patients were included if they had a diagnosis of
dermatomyositis (DM) or immune-mediated necro-
tizing myopathy (IMNM) according to the ENMC
criteria [19, 20], or an overlap myositis (OM), includ-
ing antisynthetase syndrome (ASS) or connective
tissue disease (CTD) associated myositis [21, 22].
Patients were selected if they presented a severe
myositis flare requiring high-dose corticosteroids
(CS) (=1 mg/kg/day of prednisone) in combina-
tion with immunotherapy (immunosuppressant +/-
intravenous immunoglobulin (IVIg)). As standard
immunosuppressive therapy has not been shown
to improve inclusion-body myositis (IBM) patients
[23], patients meeting Griggs’s criteria [24] for defi-
nite or possible IBM were not included in this study.

Muscle disease assessment

Strength was assessed by MMT and graded by one
of the participating clinicians (OB, YA, AR and BH)
using the MRC-5 scale [25]. The following muscle
groups were routinely assessed: deltoid, biceps, tri-
ceps, psoas, gluteus medius, quadriceps, hamstrings
and neck flexors.

Additional endurance evaluation included the fol-
lowing:

— Barré test: time in seconds (sec) during which
patient can maintain his arms in flexion at a 90°
angle with completely extended elbows (Sup-
plement material). The value is set to 240 if the
duration exceeds 240 sec.

— Mingazzini test: time in sec during which patient
can maintain the supine position, with legs bent
90 degrees at the hip as well at the knees (Sup-
plement material). The value is set to 100 if the
duration exceeds 100 sec.

— Chair rises over 60 sec: evaluated using standard
armless chair with seat height of 45 cm found in
the outpatient clinic and the patient was asked
to repeatedly stand-up from a sitting position as
many times as possible over 60 sec. A score of
0 was given if the patient was unable to perform
the task.

Additional functional evaluation included the fol-
lowing:

— Chair rise capacity: evaluated using standard
armless chair with seat height of 45 cm found
in the outpatient clinic and the patient was asked
to rise without using hands.

— Leg-crossing capacity: evaluated by asking the
patient to cross legs without using hands.

— Squatting capacity: evaluated by asking the
patient to bend his knees and hips at a 90° angle.

End points

The clinical evolution of all muscle features was
assessed at a mean of 6.4 + 1.9 months after treat-
ment intensification. Responsiveness to change, i.e
responsiveness of scales/maneuvers to detect clinical
change, was evaluated using Standardized Response
Mean (SRM) and Standardized Mean Difference
(SMD) between baseline and follow-up for each mus-
cle groups presenting a <4/5 muscle weakness at
baseline.

Statistical analysis

Baseline characteristics for each myositis sub-
groups were compared using Chi-Square and
Mann-Whitney tests. Muscle testing evolution from
baseline to follow-up was correlated using Spear-
man correlation. SRM was computed by dividing the
mean score change by the standard deviation of the
change; SMD was computed by dividing the differ-
ence in the means between measurements points by
the baseline standard deviation for the group. SRM
and SMD<0.5, 0.5-0.8 and >0.8 were respectively
considered as mild, moderate and strong differences.
Categorical variables are reported as numbers and/or
percentages and quantitative variables are reported
as mean (SD). MMT is reported as median (range).
Values of MMT at baseline and follow-up were com-
pared using Wilcoxon signed-rank or MacNemar’s
test. A p-value below 0.05 was considered significant.
All analyses were performed using SAS software
v9.4 (Cary, NC, USA).

Ethics statement

The study was approved by the Pitié-Salpétriere
Ethics Committee and patients were reported anony-
mously according to French law. Written informed
consent was obtained from each study patient to
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use medical information recorded in the myositis
database for scientific purposes.

RESULTS

Patients characteristics at baseline

Fourty-nine patients were included with a diagno-
sis of DM (n=11), IMNM (n=21) and OM (n=17,
including 9 ASS and 8 CTD-associated myositis)
(Table 1). Seventy-one percent of patients were
female and mean age at diagnosis was 45.8+£16.8
years. As per inclusion criteria all patients had
muscle weakness, 47% had dysphagia and mean
creatine kinase (CK) level was 5951+10 969 IU/L
(1195£1534 1U/L, 5106£3697 IU/L and 10 072+17
546 IU/L in DM, IMNM and OM subsets, respec-
tively). All patients received high-dose CS, 73%
in combination with IVIg and all patients had
an immunosuppressant, most frequently methotrex-
ate or azathioprine. Median muscle strength at
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baseline was: 4 (3.0, 4.0) in the deltoids, 3 (2.0, 4.0) in
the psoas and 3 (2.0, 4.0) in the neck flexors (Table 2).
Mean Barré test was 110.4+92.7 sec, Mingazz-
ini test was 26.3+32.9 sec and chair-rise/min was
14.4£10.2. On average, 47% of patients were able
to perform chair-rise, 36% were able to perform leg-
crossing and 36% were able to squat. Endurance and

functional testing across each subset are described in
Table 2.

Clinical evolution at follow-up

Mean follow-up assessment was performed at
6.4 £ 1.9 months and 51% of patients had persistent
proximal muscle weakness, none had dysphagia and
mean CK level was 229£331 IU/L. Median MMT
was: 5 (5.0, 5.0) in the deltoids, 5 (4.0, 5.0) in the
psoas and 4.5 (4.0, 5.0) in the neck flexors. All
endurance maneuvers were improved with a mean
Barré test of 190+£67 sec, a Mingazzini test of 59+36
sec and a chair-rise/min of 2249. Improvement of

Table 1
Patient’s characteristics at baseline

Overall DM IMNM OM p-value

n=49) (m=11) (n=21) @®=17)
Demographics
Gender, female, % 71 91 67 65 0.27
Mean age at diagnosis, yrs 45.8 47.5 47.3 43.1 0.71
Caucasian, % 71 82 67 71 0.84
Disease duration, yrs 2.3 1.4 3.3 1.6 0.10
Clinical features
Muscle weakness, % 100 100 100 100
Dysphagia, % 47 55 43 47 0.82
Raynaud phenomenon, % 31 0 35 47 0.029
Arthritis, % 12 0 0 29 0.01
Interstitial lung disease, % 21 10 15 35 0.2
Laboratory findings
MSA or MAA aAbs, % 69
— DM-specific Abs, % 8 36 0 0 0.0005
— Anti-HMGCR Abs, % 10 0 24 0 0.024
— Anti-SRP Abs, % 28 0 65 0 <0.001
— Anti-Jol Abs, % 16 0 0 47 <0.001
Mean CK level, IU/L 5951 1195 5106 10072 0.10
Treatment
Corticosteroids (1 mg/kg/d) and/or pulses, % 100 100 100 100
Plasma exchange, % 18 9 29 12 0.27
Intravenous immunoglobulin, % 73 82 86 53 0.06
Methotrexate, % 43 45 43 41 0.98
Azathioprine, % 31 36 29 29 0.89
Mycophenolate mofetil, % 14 0 10 29 0.07
Rituximab, % 22 9 29 24 0.45
Cyclophosphamide, % 12 9 5 24 0.20
Ciclosporine, % 2 9 0 0 0.17

DM =dermatomyositis; IMNM =immune-mediated necrotizing myopathy; OM =overlap myosi-
tis; yrs=years; d=day; MSA =myositis-specific antibody; MAA =myositis-associated antibody;

CK =creatine kinase.
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Table 2
Muscle, endurance and functional testing at baseline
Overall DM IMNM OM p-value
(n=49) (n=11) (n=21) (n=17)
MRC scale, median (range)
Shoulder abduction - Right 403.0,40) 4.0(.0,50) 4.0(.0,5.00 4.0(0.0,5.0) 0.57
Shoulder abduction - Left 4.0 (3.0,5.0) 4.0(1.0,5.0) 4.0(1.0,5.0) 4.0 (0.0,5.0) 0.64
Elbow flexion - Right 40(4.0,50) 404.0,50) 40(3.0,5.0 4.0(3.0,50) 0.73
Elbow flexion - Left 40(4.0,50) 404.0,5.00 4.0(2.0,5.00 4.0(3.0,5.0) 0.87
Hip flexion - Right 3.0(2.0,4.00 4.0(3.0,5.00 2.0(1.0,40) 3.0(1.0,5.0) 0.002
Hip flexion - Left 3.0(2.0,4.00 4.0(3.0,5.00 2.0(1.0,40) 3.5(10,5.0) 0.002
Hip abduction - Right 40@3.0,50 403.0,50) 35(1.0,5.00 4.0(2.0,5.0) 0.05
Hip abduction - Left 403.0,40) 40@3.0,50) 35(1.0,5.00 4.0(2.0,5.0) 0.038
Knee extension - Right 5(4.0,5.0) 5.0(4.0,5.0)0 5.0(1.0,5.00 4.0(1.0,5.0) 0.80
Knee extension - Left 5(4.0,5.0) 5.0(4.0,5.00 5.0(1.0,5.00 4.0(1.0,5.0) 0.55
Knee flexion - Right 40(4.0,50) 404.0,50) 4.0(1.0,5.00 4.0(1.0,5.0) 0.37
Knee flexion - Left 4.0(4.0,50) 404.0,500 4.0(.0,5.00 4.0(1.0,5.0) 0.37
Neck flexion 3(2.0,4.0) 4.0(2.0,50) 3.0(.0,50) 4.0(1.0,5.0 0.012
Endurance testing
Barré test, sec 110.4 (92.7) 112.6 (93.1) 111.6 (99.5) 107.2 (89.2) 0.99
Mingazzini test, sec 26.3 (32.9) 44.5 (33.8) 11.3(24.3) 34.1(35.2) 0.014
Chair rise count, #/min 14.4 (10.2) 15 (10.5) 13 (11.5) 16.2 (8.3) 0.69
Functional evaluation
Chair rise capacity, % 47 70 20 64 0.08
Leg-crossing capacity, % 36 60 17 50 0.043
Squatting capacity,% 36 60 37 79 0.55

DM =dermatomyositis; IMNM = immune-mediated necrotizing myopathy; OM = overlap myositis.

functional capacities was seen in 43% of patients for
chair-rise, 49% patients for leg-crossing and 49% of
patients for squatting.

Responsiveness to change analyses

Mean MMT, SMD and SRM at follow-up are
reported in Table 3. Strong sensitivity to change
(SRM >0.8) was observed in the muscle testing of
the psoas, the deltoids, the biceps and the neck flex-
ors. Strong sensitivity to change was also observed
in all endurance tests, namely Barré test (SRM 1.05,
p<0.001), Mingazzini test (SRM 0.96, p<0.001)
and chair rise count (SRM 0.85, p<0.001). An
improvement of all functional evaluations was also
observed. On the other hand, the weakest sensi-
tivity to change was observed in the quadriceps
(SRM =0.57, p=0.002). Finally, a strong correlation
was found between both the right and the left side
of each of the muscle groups tested (Appendix). Yet,
a poor correlation was observed between endurance
tests and the muscle groups required to achieve its
positioning (ex: Barré test and deltoids; Mingazzini
test and psoas/quadriceps). Although some patients
had a stable MMT between baseline and follow-up,
we observed an amplitude variability in the Barré and
Mingazzini tests (Table 4).

DISCUSSION

In the present study, we demonstrate that functional
and endurance testing provides reliable, simple and
complementary information to MMT in the assess-
ment of myositis patients.

To date, poor attention has been given to muscle
function and endurance and they are not included in
the IMACS core set measures. Yet, the Childhood
Myositis Assessment Scale (CMAS) has incorpo-
rated a 14-item that include physical function and
endurance in juvenile myositis [18] and Alexanders-
son et al. have also described the FI-2 in adult myositis
[14]. Maximum performance time of FI-2 currently
limits its use in daily practice, though a shortened ver-
sion has been under validation [26]. Of note, a 1-kg
weight-cuff and a 25 cm high stool are also required
to perform some of the tasks.

In this study, we report the responsiveness to
change of MMT using the MRC-5 scale and both
functional and endurance testing in a cohort of well-
defined active myositis patients following induction
therapy. As expected, strongest responsiveness to
change in the muscle testing was observed in the del-
toids and psoas, but interestingly also in the Barré test.
A strong SRM (>0.80) was also reported in most of
the other muscle groups, except for the quadriceps,
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Table 3
Responsivess to change at follow-up assessment
n Delta of mean SMD SRM
improvement p-value

MRC scale
Shoulder abduction - Right 45 1.11 0.94 1.16 <0.001
Shoulder abduction - Left 45 1.07 0.84 1.03 <0.001
Elbow flexion - Right 45 0.58 0.85 0.88 <0.001
Elbow flexion - Left 45 0.67 0.89 0.90 <0.001
Hip flexion - Right 45 1.18 1.03 1.17 <0.001
Hip flexion - Left 45 1.18 1.00 1.23 <0.001
Hip abduction - Right 36 0.75 0.70 0.80 <0.001
Hip abduction - Left 36 0.78 0.75 0.81 <0.001
Knee extension - Right 41 0.51 0.55 0.61 0.002
Knee extension - Left 41 0.54 0.57 0.57 0.002
Knee flexion - Right 39 0.69 0.74 0.80 <0.001
Knee flexion - Left 39 0.77 0.82 0.88 <0.001
Neck flexion 41 0.95 0.79 0.85 <0.001
Muscle enzyme
CK level 48 —5629.63 —-0.50 -0.51 <0.0001
Endurance testing
Barré test 44 77.23 0.82 1.05 <0.001
Mingazinni test 43 33.14 0.99 0.96 <0.001
Chair rise count 30 7.27 0.74 0.85 <0.001

n % Worse % Stable % Improve p-value
Functional evaluation
Chair rise capacity 42 0 57 43 <0.0001
Leg-crossing capacity 35 3 48 49 0.0001
Squatting capacity 39 7 44 49 0.0009

Wilcoxon’s test for paired measures and MacNemar’s test for pourcentages was used. ES =effect
size; SRM = standardized response mean; CK = creatine kinase.

Table 4
Amplitude variability of endurance testing in patients with stable proximal muscle testing
between MO and follow-up assessment

n Mean A Barré (SD) Mean A Mingazzini (SD)
MRC scale
Shoulder abduction - Right 12 39.95 (53.14) NA
Shoulder abduction - Left 14 36.35 (46.97) NA
Hip flexion - Right 10 NA 21.60 (36.96)
Hip flexion -Left 11 NA 13.63 (24.63)

A =delta variability, SD = standard deviation, NA =not applicable.

but also in all other endurance testing (Mingazzini
test and chair rise count).

To our knowledge, standards for Barré and
Mingazzini tests have never been defined. Upper limit
cut-off used in our study for these endurance maneu-
vers (240 sec for Barré and 100 sec for Mingazzini)
may have underestimated results in stronger patients.
Motivation, cooperation and pain during endurance
testing may also affect its assessment. Yet, these
behavioral factors may also affect MMT assessment.

Interestingly, as a non-linear correlation between
muscle strength and endurance has previously been
reported [23], the subgroup analysis of patients pre-
senting stable MMT at follow-up demonstrated an

improvement on endurance maneuvers. MRC is an
ordinal scale and poor discriminatory ability may fail
to capture intermediate variation within two steps.
Moreover, endurance testing may help to overcome
its ceiling effect [27].

One strength of our study is the inclusion of myosi-
tis patients at diagnosis or during relapse, making
SRM assessment following induction therapy read-
ily available. Moreover, we report detailed SRM
in all muscle groups performed routinely in daily
clinical practice in our medical center. Yet, since
these assessments were performed as part of routine
clinical care, physicians were not blinded and may
have compared their assessment to previous scores.
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Moreover, the physician operating the MMT,
endurance and functional maneuvers was not iden-
tified in the data collection, therefore intra- and
inter-reliability were not computed. Nonetheless,
the multiplicity of operators may have triggered
an increased variability thereby negatively influenc-
ing our responsiveness analyses. Sharshar et al. has
reported a high agreement between observers for the
Myasthenic Muscle Score [28], which include the
Barré and Mingazzini maneuvers. Nevertheless, even
in the absence of standardization and in this real-life
clinical setting we observe strong responsiveness to
change in all endurance maneuvers.

Muscle weakness has previously been reported to
be symmetric in myositis patients [29, 30]. Our cor-
relational analyses also confirm these findings both
at baseline (Table 2) and at follow-up (Appendix).
Poor correlation between Barré test and deltoids,
and Mingazzini test and psoas/quadriceps, suggest
that endurance testing may be an independent and
complementary variable in the evaluation of myosi-
tis patients. Nonetheless, despite these promising
findings, interest of endurance testing need to be con-
firmed in myositis as well as other neuromuscular
conditions.

Interestingly, triaxial wrist-worn accelerometer
has recently been reported as a promising tool for
assessing physical activity expenditure in myositis
[31], may help capture muscle endurance component
in daily life activities and may potentially become an
attractive biomarker by providing an objective and
reliable monitoring that is not limited by floor or
ceiling effects [32].

Assessment of a few select proximal muscle groups
(deltoids/psoas) combined with some functional and
endurance (Barré/Mingazzini) testing is a simple,
time-saving and reliable way to assess active myosi-
tis patients (except IBM) in daily clinical practice.
Muscle endurance is independent from MMT, has an
interest in the evaluation of patients with stable MMT,
help overcome MMT’s ceiling effect and should be
evaluated as an outcome measure in myositis clinical
trials.
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APPENDIX

Correlational studies of muscle groups, endurance test and functional evaluation

MRC r with r with r with r with r with rwith rwith rwith rwith rwith rwith rwith rwith rwith rwith r with r with
scale Deltoid R Deltoid L Biceps R Biceps L PsoasR PsoasL GMR GML QuadsR QuadsL HSR HSL NF Barre Minga Chairrise CKlevel
Deltoid R 1.00 0.91 0.40 0.34 0.46 0.50 0.35 0.31 0.37 0.37 0.60 060 0.19 049 0.29 0.69 -0.44
Deltoid L 0.93 1.00 0.38 0.36 0.46 0.56 0.46 0.45 0.44 0.38 0.56 057 0.04 046 0.36 0.69 -0.44
Biceps R 0.40 0.38 1.00 0.83 0.14 0.22 0.08 0.01 043 0.45 026 036 0.04 023 0.08 0.13 -0.34
Biceps L 0.34 0.36 0.83 1.00 0.06 0.20 0.19 0.16 0.47 0.47 025 039 0.01 0.10 -0.10 0.02 -0.30
Psoas R 0.46 0.46 0.14 0.06 1.00 0.91 041 0.43 0.11 0.17 034 032 037 024 0.36 0.40 -0.33
Psoas L 0.50 0.56 0.22 0.20 091 1.00 0.49 0.50 0.20 0.23 028 029 022 034 0.46 0.39 -0.36
Gluteus medius R 0.35 0.46 0.08 0.19 0.41 0.49 1.00 0.95 0.00 -0.16 034 022 025 027 0.09 0.37 0.09
Gluteus medius L 0.31 0.45 0.01 0.16 0.43 0.50 0.95 1.00 -0.02 -0.13 024 013 024 022 0.14 0.46 0.08
Quadriceps R 0.37 0.44 0.43 0.47 0.11 0.20 0.00 -0.02 1.00 0.93 0.59 067 0.07 0.10 0.00 0.45 -0.49
Quadriceps L 0.37 0.38 0.45 0.47 0.17 0.23 -0.16 -0.13 0.93 1.00 0.55 062 0.06 0.03 0.02 0.44 -0.45
Hamstrings R 0.60 0.56 0.26 0.25 0.34 0.28 0.34 0.24 0.59 0.55 1.00 095 049 027 0.05 0.56 -0.49
Hamstrings L 0.60 0.57 0.36 0.39 0.32 0.29 0.22 0.13 0.67 0.62 095 1.00 040 023 0.03 0.52 -0.47
Neck flexion 0.19 0.04 0.04 0.01 0.37 0.22 0.25 0.24 0.07 0.06 049 040 1.00 0.16 0.08 0.21 -0.16
Barré test 0.49 0.46 0.23 0.10 0.24 0.34 0.27 0.22 0.10 0.03 027 023 0.16 1.00 0.38 0.34 -0.17
Mingazzini test 0.29 0.36 0.08 -0.10 0.36 0.46 0.09 0.14 0.00 0.02 0.05 003 0.08 0.38 1.00 041 -0.08
Chair rise count 0.69 0.69 0.13 0.02 0.40 0.39 0.37 0.46 0.45 0.44 0.56 052 0.21 0.34 0.41 1.00 -0.38
CK level -0.44 -0.44 -0.34 -0.30 -0.33 -0.36 0.09 0.08 -0.49 -045 -049 -047 -0.16 -0.17 -0.08 -0.38 1.00

R =right; L =left; GM = gluteus medius; Quads = quadriceps; HS = hamstring; NF =neck flexion; Minga = mingazinni; CK = creatine kinase.
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