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a b s t r a c t 

Inclusion body myositis (IBM) is an inflammatory myopathy characterized by progressive weakness of 

knee extensors and finger flexors. Many patients lose independence with fine motor tasks; however, 

a gap remains as to how these deficits correlate with performance on functional outcome measures. 

We describe functional hand impairments as measured by performance-based outcome measures in 

a cross-sectional sample of 74 patients with IBM. Subjects completed a series of outcome measures 

(Functional Dexterity Test (FDT), Performance of the Upper Limb (PUL), and Sollerman Hand Function 

Test (SHFT)) alongside a collection of patient reported outcomes (PROs). Assessments were compared 

to standard IBM measurements, including grip strength and IBM Functional Rating Scale (IBMFRS). 

FDT and SHFT demonstrated significant correlations to grip ( p < 0.001; Spearman correlations r = 0.48–

0.70). Significant correlation was found between all functional outcome measures and IBMFRS ( p < 0.001; 

Spearman correlations r = 0.51–0.77), as well as PRO Upper Extremity Scale for IBM (IBM-PRO) ( p < 0.05; 

Spearman correlations r = 0.55–0.73). Non-ambulatory patients demonstrated significantly weaker grip 

( p < 0.001), resulting in lower PUL scores and increased FDT completion times ( p < 0.001). Collectively, 

these assessments may provide insight to understanding functional limitations of the hands and 

potentially allow for more inclusive clinical trials with future validation of hand assessments in IBM. 

© 2023 The Author(s). Published by Elsevier B.V. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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. Introduction 

Inclusion body myositis (IBM) is an inflammatory myopathy 

haracterized by progressive weakness, specifically of the 

uadriceps and long finger flexors. The disease is more prevalent 

n males, with symptoms usually developing in adulthood and 

ost individuals diagnosed after age 50 [1] . Historically, disease 

rogression has been monitored by decline in IBM Functional 

ating Scale (IBMFRS) scores and decrease in muscle strength 

esting, such as grip strength [ 2 , 3 ]. While these assessments are

till utilized in both clinical and research settings, we continue 

o find limitations in capturing a more in-depth understanding of 

unctional hand weakness in patients with IBM and the impact it 

as on daily activities. 

Grip strength using a handheld dynamometry device measures 

aximum isometric strength of flexor muscles of the hand and 
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orearm as one unit rather than measuring strength of individual 

uscles. Measuring pinch grip goes a step further to isolate 

argeted muscles, such as the flexor digitorum profundus and 

exor pollicis longus [2] . With standard dynamometry testing, 

any patients with IBM have difficulty flexing their fingers 

o form a closed fist, often times requiring compensatory 

ositioning ( Fig. 1 ). This is one of the limitations with quantitative 

uscle testing or manual muscle testing, as our current 

trength measurements may not adequately represent the patient’s 

unctional strength in the hands and fingers [4–6] . 

Measuring “power grip” by means of isometric grip strength 

esting has been able to detect disease progression through 

ecline in strength over time as seen in previous longitudinal 

tudies [1] ; however, this grip is not considered to be one of 

he most common functional grips used in daily activities and 

ften times is a measurement that IBM patients are having to 

se compensatory techniques to perform (i.e. only flexing at the 

etacarpophalangeal joints due to inability to make a closed 

st). According to Sollerman and Ejeskar et al., the eight most 

ommon hand-grips are pulp pinch (20%), lateral pinch (20%), 
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Fig. 1. Image of IBM grip strength compensation, demonstrating inability to flex 

distal and proximal interphalangeal joints to form closed fist for proper testing. 

t

(

e

c

a

e

c

m

c

t

s

b

[

P

a

I

t

b

o

q

i

l

p

l

u

a

g

L

p

2

2

o

W

C

T

c

a

e

d

i

t

o

m

F

u

e

t

a

(

t

(

o

(

(

2

p

t

p

t

t

w

t

t

t

2

2

w

u

t

w  

b

p

c

r

2

u

d

m

[

w

l

d

r

2

d

s

o

ripod pinch (10%), five-finger pinch (15%), diagonal volar grip 

15%), transverse volar grip (14%), spherical volar grip (4%), and 

xtension grip (2%) [7] . These grips require strength from a 

ombination of intrinsic hand muscles and/or forearm muscles 

nd may be assessed with isometric manual muscle testing of 

ach individual muscle. Additionally, these intrinsic tasks require 

oordination and dexterity, which may be measured with dynamic 

ovements such as observing whether or not a patient is able to 

omplete a particular task (i.e. picking up coins). 

Few studies have reported hand functional assessments in 

he IBM population [3] , with common conclusions finding that 

tandard outcome measures, such as peg board tests, are limited 

y the unique compensation techniques seen in patients with IBM 

8] . Assessments using a composite scoring system, such as the 

erformance of the Upper Limb (PUL), take compensation into 

ccount; however, these assessments have not been validated in 

BM. The ability to continue performing fine motor tasks using 

hese compensation techniques may partly explain the discrepancy 

etween perceived hand function captured in patient-reported 

utcomes (PROs) and weakness in distinct muscle groups. 

As patients with IBM experience progression of hand weakness, 

uality of life can decrease with the progressive loss of 

ndependence with common activities of daily living [9] . With the 

ack of clinically validated upper extremity assessments in the IBM 

opulation and prior studies of hand function in IBM being mostly 

imited to grip and pinch strength, we attempt to broaden the 

nderstanding of utility of common upper extremity and hand 

ssessments, previously validated in other diseases, including hand 

rip, the Functional Dexterity Test (FDT), Performance of the Upper 

imb (PUL 2.0), and Sollerman Hand Function Test (SHFT), and 

atient-reported outcome measures. 

. Patients and methods 

.1. Patients 

Patients with IBM, meeting a revised ENMC criteria (age of 

nset > 40 rather than 45 years old) [6] were recruited from the 
644 
ashington University School of Medicine IBM Multidisciplinary 

linic (WUSM) or at the 2022 Annual Patient Conference of 

he Myositis Association (TMA) (See Table 1 ). Written, informed 

onsent was obtained on all patients enrolled at WUSM under 

n institutional review board (IRB) approved protocol. Patients 

nrolled via TMA were exempt from obtaining informed consent 

ue to the lack of identifiable demographic and protected health 

nformation (PHI) being collected. Demographics recorded included 

he participant’s age, gender, diagnosis, hand dominance, age 

f symptom onset, and age of diagnosis. Additionally, 13 age- 

atched healthy control subjects were recruited specifically for the 

unctional Dexterity Test (FDT) to be used for comparative analysis 

nder a separate IRB-approved protocol. These participants were 

xempt from obtaining a written consent as they were only asked 

o provide the participant’s age, gender, and hand dominance in 

ddition to completing the FDT. 

Each group completed a series of patient reported outcomes 

PROs) and functional outcome measures. All patients completed 

he IBM-FRS, IBM-PRO, grip strength and Functional Dexterity Test 

FDT), and clinic patients additionally completed the Performance 

f the Upper Limb (PUL) and/or Sollerman Hand Function Test 

SHFT) along with the Disability of the Arm, Shoulder, and Hand 

DASH) questionnaire. 

.2. Strength assessment 

Grip strength was measured by a trained neuromuscular 

hysician or physical therapist using a Jamar dynamometer. In both 

he clinic and conference settings, the patient was in a seated 

osition with testing arm in line with trunk and elbow flexed 

o 90 °. The participants arm and/or device was supported due 

o weakness, as needed. Both dominant and non-dominant hands 

ere measured; however, only the dominant hand grip, defined as 

he patient’s preferred writing hand, was used for the analysis of 

his data as it was shown to have significantly greater grip strength 

han the non-dominant hand ( p < 0.001). 

.3. Functional outcome measures 

.3.1. Functional dexterity test (FDT) 

The Functional Dexterity Test (FDT) uses a peg board with 16 

ooden cylindrical pegs. Patients are seated and instructed to pick 

p each peg and turn them over as quickly as they can while 

rying to avoid supinating at the forearm or touching the board 

ith the peg to turn it over [10] . Patients perform the task with

oth dominant and non-dominant hands; a maximum of 2 min 

er hand is allowed. The evaluator records the time it takes to 

omplete the test, in addition to adding penalties for each use of 

estricted compensatory movements and each dropped peg. 

.3.2. Performance of the upper limb (PUL 2.0) 

The Performance of the Upper Limb (PUL 2.0) is a 21-item 

pper extremity clinical outcome assessment that sums three 

imensions into a composite score: high level shoulder dimension, 

id-level elbow dimension, and distal wrist and hand dimension 

11] . The test is performed with the patient in a seated position 

ith back support and the table set ideally to a height that is 

evel with the patient’s umbilicus. The PUL is performed with the 

ominant or preferred hand, though there are some items that 

equire bilateral hand involvement to complete the task. 

.3.3. Sollerman hand function test (SHFT) 

The Sollerman Hand Function Test (SHFT) is a 20-item test 

esigned to assess a person’s ability to perform everyday tasks, 

uch as opening jars, do up buttons, pour water, etc., using seven 

f the most commonly used handgrips—pulp pinch, lateral pinch, 
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Table 1 

Patient demographics. 

CLINIC COHORT 

n = 46 

(mean ± SD [range]) 

TMA COHORT 

n = 28 

(mean ± SD [range]) 

TOTAL 

n = 74 

(mean ± SD [range]) 

AGE 66.8 ± 8.3 

[47 - 82] 

67.0 ± 8.2 

[47 - 84] 

66.8 ± 8.2 

[47 - 84] 

AGE OF SYMPTOM 

ONSET 

58.3 ± 8.1 

[42 - 76] 

56.7 ± 7.6 

[41 - 70] 

57.7 ± 7.9 

[41 - 76] 

AGE AT DIAGNOSIS 63.4 ± 8.0 

[51 - 79] 

61.4 ± 7.7 

[43 - 78] 

62.5 ± 7.8 

[43 - 79] 

DISEASE DURATION 8.3 ± 4.6 

[1 - 25] 

10.0 ± 4.4 

[2 - 19] 

8.9 ± 4.6 

[1 - 25] 

GENDER Male = 31 (67.4%) 

Female = 15 (32.6%) 

Male = 13 (46.4%) 

Female = 15 (53.6%) 

Male = 44 (59.5%) 

Female = 30 (40.5%) 

NT5c1A ( + /-) Positive = 32 (69.6%) 

Negative = 13 (28.3%) 

Unknown = 1 (2.1%) 

ENMC CRITERIA Clinicopathologically Defined 

IBM: 30 (65.2%) 

Clinically Defined IBM: 

10 (21.7%) 

Probable IBM: 6 (13.1%) 
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ripod pinch, five-finger pinch, diagonal volar grip, transverse volar 

rip, and spherical volar grip [12] . This test is performed with both 

he dominant/preferred hand and the non-dominant hand. Each 

tem is timed and scored on a 5-point scale from 0 (unable to 

erform task) to 4 (task completed without difficulty), with scoring 

ased on time and use of an acceptable grip. A score of 80 points

maximum score) on the dominant hand and roughly 76–79 points 

n the non-dominant hand is indicative of typical performance [7–

] . The patient is instructed to begin the test in a seated position

ut is allowed to stand and reposition, as needed, for each item. 

.4. Patient reported outcomes 

.4.1. IBM functional rating scale (IBMFRS) 

The IBMFRS is a 10-item questionnaire developed to assess 

ommon activities of daily living, such as fine motor tasks, 

ressing, hygiene, as well as ambulatory status and dysphagia in 

atients with IBM [13] . It was completed as an interview with the 

linician scoring the patient’s functional level or as a self-reported 

uestionnaire. The maximum is 40 points, with a higher score 

ndicating a higher level of function and independence [13] . 

.4.2. Disability of the arm, shoulder and hand (DASH) 

The DASH questionnaire is a patient reported outcome measure 

hat consists of 30 items assessing a patient’s ability to perform 

ifferent upper extremity activities [14] . Specific sections related 

o work and extracurricular activities (such as playing a sport 

r instrument) are also included to assess the impact of upper 

xtremity weakness and/or pain across multiple domains. A higher 

core indicates a greater level of difficulty or disease severity. 

.4.3. PRO upper extremity scale for IBM (IBM-PRO) 

The IBM-PRO is a 12-item questionnaire designed specifically to 

ssess a patient’s perceived level of difficulty with various daily 

ctivities involving hand and arm function [2] . Participants score 

ach item on a 5 point scale (0- unable to 4- no difficulty) with a

igher score indicating a higher level of function. 

.5. Data analysis 

.5.1. Descriptive statistics were performed for each cohort of patients 

hat completed the functional outcome measures 

Linear regression was used to determine whether or not there 

as statistical significance in performance of outcome measures 
645 
s the disease progresses. Unpaired t-tests and Mann Whitney 

ests were used to analyze any differences in measurements and 

coring between groups of subjects. Both parametric (Pearson R) 

nd non-parametric (Spearman Rho) correlations were calculated 

o look for any relationships between the assessments and 

isease severity. Bonferroni correction test was also performed to 

educe the potential for false positive findings within the data 

nalysis. 

. Results 

.1. Demographics 

Forty-six patients were enrolled from WUSM clinic and 29 

rom TMA. Of these 29 participants, one was excluded due to 

 self-reported disease history that was inconsistent with the 

ypical progression of IBM, resulting in a total of 28 conference 

articipants included in the final analysis. Our combined dataset 

ncluded a total of 74 subjects ( Table 1 ).The characteristics of 

ur WUSM and TMA cohorts were very similar across age at 

nrollment, age of symptom onset, disease duration, and age at 

ime of diagnosis. There was an average diagnostic delay of 4.8 

ears across our full cohort. 

.2. Relationship between upper extremity outcome measures, PROs 

nd covariates 

In our total cohort, grip strength significantly correlated with 

uration of the disease ( p = 0.01, Pearson r = −0.41) ( Fig. 2 ). The

ther functional measures including FDT, PUL, and SHFT were not 

ignificantly correlated with disease duration ( p > 0.05) due to the 

eterogeneity of this patient cohort. The PROs were not found to 

ave significant correlation with disease duration ( p > 0.05). 

To further understand the heterogeneity of this patient sample, 

e divided the patients with IBM into sub-groups based on gender, 

mbulatory status, and the presence of anti-NT5c1A antibodies 

See Table 2 ). Non-ambulatory patients, classified as non-walkers 

r full-time use of an assistive device, had significantly weaker 

rip than ambulatory patients (p = 0.001). These patients required a 

ignificantly increased amount of time to complete the Functional 

exterity Test (p = 0.001) and were found to have a lower total 

omposite score on the Performance of the Upper Limb (p = 0.001), 

ndicating a higher level of upper extremity weakness or functional 
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Fig. 2. Linear regression of functional outcome measure performance across disease duration. Significant correlation found between grip and disease duration (A) but not 

with (B) Functional Dexterity Test (FDT), (C) Performance of the Upper Limb (PUL), or (D) Sollerman Hand Function Test (SHFT). 

Table 2 

Descriptive statistics of functional outcome measures based on covariates. 

Grip Strength (kg) 

(Mean ±SD [Range]) 

FDT ( sec ) 

(Mean ±SD 

[R ange ]) 

PUL 

(Mean ±SD 

[R ange ]) 

SHFT 

(Mean ±SD 

[R ange ]) 

Male 11.1 ± 9.0 

[0 – 43.1] 

86.6 ± 66.7 

[20.7 – 257.9] 

37.1 ± 7.7 

[16 – 42] 

71.7 ± 7.8 

[54 – 79] 

Female 8.0 ± 4.6 

[1.8 – 19.5] 

60.9 ± 41.5 

[20.6 – 141.9] 

38.4 ± 5.0 

[28 – 42] 

66.1 ± 9.9 

[51 – 78] 

Ambulatory 14.2 ± 9.8 ∗∗∗

[1.8 – 43.1] 

59.7 ± 42.8 ∗∗∗

[20.6 – 199.4] 

40.4 ± 3.0 ∗∗∗

[33 – 42] 

71.2 ± 8.7 

[51 – 79] 

Non-Ambulatory 4.3 ± 3.1 ∗∗∗

[0 – 11.8] 

134.4 ± 71.3 ∗∗∗

[28.2 – 257.9] 

27.8 ± 7.1 ∗∗∗

[16 – 35] 

64.0 ± 7.1 

[55 – 72] 

NT5c1A ( + ) 11.6 ± 7.7 

[0 – 27.2] 

61.3 ± 54.0 

[22.3 – 200.8] 

38.0 ± 6.7 

[16 – 42] 

69.6 ± 8.1 

[54 – 79] 

NT5c1A (-) 13.8 ± 12.2 

[2.3 – 43.1] 

94.6 ± 78.7 

[23.3 – 257.9] 

36.4 ± 7.2 

[28 – 42] 

70.2 ± 11.0 

[51 – 79] 

∗p < 0.05;. 
∗∗p < 0.01;. 

∗∗∗ p < 0.001. 

l

d

a

s

a

f

3

p

m

c

imitation than the ambulatory group. There was no significant 

ifference in performance between the ambulatory and non- 

mbulatory groups on the Sollerman Hand Function Test. No 

ignificant difference was found between gender or anti-NT5c1A 

ntibody status in grip strength or performance of the three 

unctional outcome measures. 
646 
.3. Correlation of grip strength and upper extremity outcomes 

Using Spearman and Pearson correlations, we compared 

erformance of grip strength and the three functional outcome 

easures seen in Fig. 3 . The SHFT demonstrated the highest 

orrelation with grip ( p < 0.05, Spearman correlation r = 0.70), 
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Fig. 3. Linear regression models of correlations between grip strength and functional outcome measures (Functional Dexterity Test (FDT), Performance of the Upper Limb 

(PUL), and Sollerman Hand Function Test (SHFT)). 

Fig. 4. Linear regression demonstrating significant correlation of IBMFRS with (A) grip, (B) Functional Dexterity Test (FDT), (C) Performance of the Upper Limb (PUL), and 

(D) Sollerman Hand Function Test (SHFT). 
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ollowed by the FDT (p = 0.001, Pearson correlation r = −0.48). 

here was no significant correlation between grip strength and 

he PUL ( p > 0.05), which may be due to the PUL being multi-

imensional to quantify full upper extremity function in addition 

o functional hand strength. 

.4. Patient reported outcomes 

Significant correlation was observed between the IBMFRS and 

ll functional outcome measures, shown in Fig. 4 . The IBM- 

RO also demonstrated significant correlation with the functional 

utcome measures (See Table 3 ). The DASH was not found to 

ave significant correlation with any of the functional outcome 

easures ( p > 0.05). 
647 
.5. Comparison of IBM to controls 

All patients in our cohort demonstrated grip strength lower 

han expected for their age range compared to healthy controls 

males: mean 11.1 kgs (SD 9.0; range [0 – 43.1]), 47.6% predicted; 

emales: mean 8.0 kgs (SD 4.6; range [1.8 – 19.5]), 47.9% 

redicted) [15] . Patients with IBM required increased time to 

omplete the FDT compared to age-matched healthy control 

ubjects, with a significant difference in performance between 

he two groups (healthy mean 29.6 s [SD 6.19]; IBM mean 

5.9 s [SD 58.6]; p = 0.01). The PUL demonstrated a ceiling 

ffect in 15 patients (65%), similar to other patient cohorts 

ithout pronounced proximal upper extremity weakness [16] . 
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Table 3 

Correlations between functional assessments and patient reported outcomes 

(PROs). 

FUNCTIONAL 

ASSESSMENT 

PROs SPEARMAN 

CORRELATION (r) 

Grip Strength 

(n = 63) 

IBMFRS (n = 63) 0.61 ∗∗∗

DASH (n = 19) −0.50 

IBM-PRO (n = 54) 0.72 ∗∗∗

Functional Dexterity 

Test (FDT) 

(n = 60) 

IBMFRS (n = 60) −0.51 ∗∗

DASH (n = 26) 0.45 

IBM-PRO (n = 56) −0.55 ∗∗∗

Performance of the 

Upper Limb (PUL 2.0) 

(n = 23) 

IBMFRS (n = 23) 0.65 ∗∗∗

DASH (n = 18) −0.53 

IBM-PRO (n = 19) 0.73 ∗∗

Sollerman Hand 

Function Test (SHFT) 

(n = 20) 

IBMFRS (n = 20) 0.77 ∗∗∗

DASH (n = 15) −0.62 

IBM-PRO (n = 13) 0.66 ∗

IBMFRS IBM-PRO 0.72 

IBMFRS DASH −0.79 ∗∗∗

IBM-PRO DASH −0.87 

∗ p < 0.05;. 
∗∗ p < 0.01;. 
∗∗∗ p < 0.001. 
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hile patients demonstrated adequate proximal upper extremity 

trength, distal weakness made it difficult to grip the weights 

nd cans in a typical fashion. However, patients adapted by 

sing alternative grip techniques to successfully complete high 

imension PUL items, maintaining a high score in the presence of 

nger flexor weakness. 

.6. Exploration of individual grip and pinch techniques 

Because the SHFT presented an opportunity to further analyze 

ndividual pinch and grip techniques, such as lateral pinch or 

olar grip, we attempted to determine if there was any trend in 

rogression as to which grips or tasks are affected first. In Fig. 5 -A,

he transverse volar grip was found to correlate significantly with 

isease duration ( p < 0.05). Fig. 5 -B shows linear regression of each

HFT item with the mean and range of each item shown in the 

oating bar graph in Fig. 5 -C. Item 7 (turn screwdriver), Item 10 

do up buttons), Item 17 (turn door handle), Item 18 (pour from 

ontainer), and Item 19 (pour from jug) seeming to decline more 

apidly as disease progresses. Items 17 and 19 both require use 

f the transverse volar grip. While we are unable to make any 

onclusions from this data given the small cross-sectional sample, 

hese results provide insight to a more in-depth understanding of 

ntrinsic hand techniques that may be worth exploring further in 

uture research. 

. Discussion 

Our study describes a cross-sectional sample of functional 

utcome measures to further our understanding of the utility of 

vailable clinical outcome assessments to quantify hand weakness 

nd upper extremity function in patients with IBM and the impact 

f these on patient-reported outcomes. We evaluated a battery of 

linical outcome measures along with patient reported outcome 

easures (PROs) in an attempt to improve the ability to quantify 

and weakness in this population. 

All strength and functional outcomes included were 

ignificantly correlated to patient-reported abilities as measured 

y the IBMFRS and IBM-PRO. While grip strength does not 

ccount for modified, compensatory techniques, the scoring of the 

ncluded functional outcome measures considers compensatory 

trategies and, therefore, may be representative of a more accurate 

easurement of the patient’s functional abilities. Using the battery 

f assessments described in this study, our data does suggest some 
648 
ifferences in the amount of hand weakness based on ambulation 

tatus, with those patients that are considered non-ambulatory 

emonstrating greater progression of hand weakness, as seen 

n grip strength, the FDT and PUL. Our data does not suggest 

ny differences between gender or the presence of anti-NT5c1A 

ntibodies in the performance of these outcome measures. 

Overall, the combination of performance-based testing shows 

otential of finding weakness and limitations in various ways that 

re not always captured through standard grip strength testing. 

hile the intent to measure grip strength is to use a power grip, 

any of our participants used compensatory strategies in order to 

roduce a measureable force. As patients lose the ability to flex the 

istal, and sometimes proximal, interphalangeal joints, they rely 

n flexion of the metacarpophalangeal joints and muscles of the 

henar eminence to produce a detectable grip measurement. This 

ecomes problematic when deciding at what point a modified grip 

hould or should not be allowed and whether or not power grip 

s a true measurement of a patient’s grip strength. Additionally, 

ith many clinical trials excluding patients who are no longer 

ble to ambulate without an assistive device or rise from a 

hair independently, exploring performance-based hand functional 

ssessments may have the potential to allow for more inclusive 

nrollment of IBM patients in future therapeutic trials. Further 

ongitudinal data is needed to assess the ability of these outcome 

easures to detect change in function over the course of disease 

rogression. 

Exploring these performance-based measurements of hand 

unction allowed for a more in-depth appreciation of the different 

ypes of modifications and compensatory techniques patients with 

BM are able to utilize in order to complete a task. Additionally, 

t provides a foundation for understanding which tasks become 

ifficult in earlier versus later stages of disease progression, 

hich may be helpful in clinical evaluations. The Sollerman 

and Function Test (SHFT) offers closer evaluation of performing 

veryday tasks that patients commonly report as difficult, such as 

pening jars or picking up coins; however, the burden of testing 

ime and equipment makes this assessment less feasible. Because 

he Performance of the Upper Limb (PUL) demonstrated challenges 

ue to patients presenting with more distal weakness, it is not a 

uitable assessment for patients with IBM in its current format; 

owever, there may be potential for a modified version of this test 

ith special consideration given for modified grips to complete the 

houlder dimension if the PUL were to be standardized in the IBM 

opulation. 

With the limitations of current available strength and functional 

ssessments, many methods of testing would need to be 

dapted to accommodate the particular phenotype of hand 

eakness in patients with IBM. Our study was able to observe 

arious compensation techniques; however, not every functional 

ssessment was able to be modified for this particular weakness 

attern (i.e. the lack of grip strength to perform proximal 

houlder items of the PUL). While manual muscle testing of 

ndividual intrinsic hand muscles may be useful for exploring 

ach specific grip or pinch technique, these measurements may 

e limited in the ability to correlate with how each patient is 

ble to compensate in order to continue performing activities 

f daily living. Additionally, function does not always equate 

ith strength. Further collaboration is necessary to determine of 

xisting outcome measures can be modified to meet the need of 

he IBM population or if there is a need for development of a novel 

ssessment. 

We acknowledge that our cross-sectional sample of convenience 

ay impact generalizability of our findings. Of the patients 

ncluded in the final analysis, those recruited from the TMA Patient 

onference had self-reported their diagnosis of IBM, along with 

elf-report of disease onset and duration of symptoms. Other 
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Fig. 5. (A) Linear regression of different pinch and grip types with transverse volar grip found to have significant correlation with disease duration. (B) Linear regression of 

individual SHFT items. Items 7, 10, 17, 18, and 19 demonstrate more rapid decline than other items. (C) Floating bar graph of mean with range of SHFT items. 
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imitations include the burden of equipment and time constraints 

hen testing in the Washington University IBM Clinic. While 

trength measurements and the FDT can be quickly administered 

ith minimal equipment, the SHFT and PUL require more time and 

pace for completion. The SHFT was particularly cumbersome and 

ay not be feasible in most clinics or future clinical research trials. 

In conclusion, available strength and functional clinical outcome 

ssessments are feasible for use to assess upper extremity ability 

n patients with IBM. The unique progression of weakness and 

ompensatory strategies required to maintain independence are 

ot explicitly quantified using available measures as designed. 

daptation of available tools, or development of a novel scale, may 

e warranted to sensitively and accurately assess progression of 

i

649 
nger flexor and upper extremity weakness in patients with IBM 

cross the spectrum of disease. 
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