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Abstract

Objective

To determine the frequency and relative importance of the most meaningful symptoms in
facioscapulohumeral muscular dystrophy (FSHD) and to identify the demographic and clinical
features that are associated with the greatest disease burden in this population.

Methods

We performed a cross-sectional study involving 328 participants with FSHD. Collectively,
participants reported the prevalence and relative importance of 274 symptoms and 1S symp-
tomatic themes. We assessed the association between symptomatic theme prevalence and
participants’ age, sex, disease duration, pain level, employment status, and education.

Results

Participants answered >48,000 questions regarding their disease burden. The symptomatic
themes with the highest prevalence in our sample were problems with shoulders or arms
(96.9%), limitations with activities (94.7%), core weakness (93.8%), fatigue (93.8%), limi-
tations with mobility and walking (93.6%), changed body image due to the disease (91.6%), and
pain (87.7%). Problems with shoulders and arms and limitations with mobility and walking had
the greatest effect on participants’ lives. Employment status and the report of pain had the most
extensive association with the prevalence of symptoms, with employment being associated with
8 of 15 of the symptomatic themes and pain being associated with 7 of 15 of the symptomatic
themes. Men and women with FSHD experienced a similar prevalence of all symptomatic
themes.

Conclusions

Adults with FSHD experience a variety of symptoms that play an important role in their disease
burden. These symptoms have a variable prevalence and importance in the FSHD population
and are associated with disease duration, employment status, and pain level.
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Glossary

FSHD = facioscapulohumeral muscular dystrophy; MD = myotonic dystrophy; PRISM-FSHD = Patient-Reported Impact of
Symptoms in Facioscapulohumeral Muscular Dystrophy; SMA = spinal muscular atrophy.

Facioscapulohumeral muscular dystrophy (FSHD) is the
third most common muscular dystrophy, with an estimated
prevalence of 1:15,000 to 1:20,000."> In the majority of
people with FSHD, the disease is caused by a partial loss of
a repeated sequence on chromosome 4935 (FSHD1). Five
percent of people with FSHD have a different genetic defect
with similar molecular downstream effects and phenotypical
expression (FSHD2).>* Although phenotypic variability
exists, in general, both forms of FSHD present with slowly
progressive weakness affecting the face and shoulders with
involvement of the lower extremities later in the disease
course. Extramuscular involvement is less common and can
include retinal vasculopathy, hearing loss, restrictive lung
disease, and possibly cardiac arrhythmias.* Prior studies have
linked clinical disease severity and pain in FSHD to a reduced
quality of life.>°

In preparation for clinical trials and to improve clinical care, it is
important to understand what symptoms are most frequently
experienced and most important to patients with FSHD.”® The
Patient-Reported Impact of Symptoms in Facioscapulo-
humeral Muscular Dystrophy (PRISM-FSHD) study is a na-
tional cross-sectional study with the goal of defining disease
burden from the patient’s perspective and identifying factors
associated with disease burden. Previously, we conducted
qualitative interviews with individuals with FSHD to identify
the themes and symptoms that are potentially important to this
population.” Here, we use a large sample of participants with
FSHD to determine the importance and occurrence of these
previously identified symptoms and themes in FSHD.

Methods

Standard protocol approvals, registrations,
and patient consents

The study protocol was reviewed by the University of Rochester
Institutional Review Board and qualified for exemption. Before
participation, participants reviewed a detailed information letter
describing the research.

Study participants

Inclusion criteria were age of >21 years, a clinical or genetic
diagnosis of FSHD1 or FSHD2, and enrollment in the Na-
tional Registry of Myotonic Dystrophy and Facioscapulo-
humeral Muscular Dystrophy Patients and Family Members
(urmc.rochester.edu/neurology/national-registry.aspx). "
For participation in this registry, individuals with FSHD sign
a consent form and have their clinical record fully reviewed
by a neuromuscular specialist to ensure the accuracy of their
clinical or genetic diagnosis. While genetic confirmation is
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not required to enroll in the registry, clinical diagnoses of
FSHD are carefully assessed and confirmed by the neuro-
muscular specialists (R.T.).'° We developed a survey for
participants with FSHD that ascertained demographic in-
formation, including sex, age, age at symptom onset, level of
education, and employment status. The survey also inquired
about the presence of 15 symptomatic themes and 274
symptoms, which were previously identified through inter-
views with individuals with FSHD and others with neuro-
muscular disease.”' "> Symptoms represented singular
concepts of disease burden (e.g., difficulty with stairs), while
symptomatic themes represented like symptoms and more
general concepts of FSHD disease burden (e.g., limitations
with mobility or walking).” Participants used a Likert scale to
rate the severity of each potential symptom and theme. Two
versions of the survey were generated. The demographic and
symptomatic theme questions were identical on both sur-
veys, but the remaining 274 symptom questions were di-
vided between the 2 surveys. Eligible participants were
randomly assigned to receive one of the surveys with a re-
cruitment letter and instructions on how to complete the
survey. Surveys were collected between September 2010 and
November 2011. The survey was written at an eighth grade
reading level to optimize its completion in our study pop-
ulation. Surveys of similar length take =15 minutes to
complete in neuromuscular populations. Participants were
provided the opportunity to answer the survey questions
over the phone if they preferred. For each theme or symp-
tom, participants were asked, “How much does the following
impact your life?” and given the following choices: (1) I
don’t experience this; (2) I experience this but it does not
affect my life; (3) It affects my life a little; (4) It affects my life
moderately; (S) It affects my life very much; and (6) It
affects my life severely. Lastly, participants were given
a postage—paid envelope to anonymously return their survey.
These methods have been previously used and described for
other neuromuscular populations.'' ™"

Statistical analysis

We calculated the prevalence of each symptom and theme. To
determine how much these symptoms and themes affect
participants’ lives, we determined the life impact score by
allocating a number (numeric scale 0-4) to each affected
participant’s response: the patient experiences the issue but it
does not affect the patient’s life = 0; the issue affects the
patient’s life a little = 1; the issue affects the patient’s life
moderately = 2; the issue affects the patient’s life very much =
3; the issue affects the patient’s life severely = 4. The average
life impact scores were determined by calculating the mean
of all scores of participants who experienced the symptom
or theme. A population impact score was calculated for

Neurology | Volume 93, Number 12 | September 17,2019

Copyright © 2019 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

e1181


https://www.urmc.rochester.edu/neurology/national-registry.aspx
http://neurology.org/n

e1182

each symptom or theme by multiplying the percentage of
participants with the symptom or theme by its average impact
score. Composite impact scores were determined by averag-
ing population impact scores across all themes.

Participant responses were further summarized by (1) age
(21-30, 31-40, 41-50, S1-60, >61 years); (2) sex (male,
female); (3) duration of symptoms (<11, 11-20, 21-30,
31-40, >41 years); (4) employment status (employed, not
employed, excluding participants with age >65 years because
retired was not a response option); (5) education (college
graduate, not a college graduate); and (6) pain (no or minimal
pain [pain impact score <1], significant pain [pain impact
score >1]). Cutoffs for categorizations were determined be-
fore analysis. Descriptive statistics were computed for the
prevalence of each theme for the complete sample and for
each subgroup; subgroup comparisons were performed with
the Fisher exact test. The distributions of impact scores for
each theme and composite impact scores were compared
between the different subgroups with the Kruskal-Wallis test.

Because of the large number of statistical tests performed, we
used the Benjamini-Hochberg procedure' with a defined
false discovery rate of 5%. We applied the procedure sepa-
rately for 2 groups of analyses: for all subgroup analyses
comparing prevalence of each symptomatic theme and for all
subgroup analyses comparing the impact scores of each
symptomatic theme. Results with values of p <0.05 that were
determined nonsignificant by this procedure were adjusted.

Data availability
Anonymized data will be shared by request from any qualified
investigator.

Results

Surveys were sent to 514 adults with FSHD; 328 participants
from 47 different states responded to the survey and answered
>48,000 individual questions. Response rates per symptom-
atic theme question ranged from 96.34% to 99.39%, with an
average response rate of 98.47% for each of these questions.
Demographic data for the sample are summarized in table 1.

Prevalence of themes and symptoms

The symptomatic themes that occurred with the highest fre-
quency were problems with shoulders or arms; inability to do
activities; back, chest, and abdomen weakness; fatigue; limi-
tations with mobility and walking; and changed body image
due to disease (table 2). Of the 274 symptoms, the most
prevalent were limitations physically on what the participant
can do (96.1%), shoulder weakness (96%), difficulty reaching
objects overhead (96%), difficulty lifting objects (96%), re-
duced arm and shoulder range of motion (95.3%), inability to
do the things previously done (95.3%), decreased leg energy
(stamina) (95.4%), tired muscles (94.7%), impaired ability
to exercise (94.5%), difficulty carrying a load (94.3%), leg

weakness (94.2%), awareness of the disease getting worse
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Table 1 Clinical and demographic information of
respondents with FSHD from the national

registry
Participants, n 328
Sex, n (%)
Male 150 (45.7)
Female 176 (53.6)
Omitted? 2(0.6)
Age,y
Mean (SD) 54.5(13.4)
Range 23-86
Responses, n (%)
Survey 326 (99.4)
Phone 2(0.6)
Race, n (%)
White 314 (95.7)
Asian 5(1.52)
Black 2(0.61)
Other 7(2.13)
Hispanic or Latino 8(2.5)
States represented, n° 47
Reported age when symptoms started, mean (SD), y 23.1(15.4)
Employed, n (%)° 153 (46.8)
Level of education completed, n (%)
Master's or doctorate 93 (28.4)
College 126 (38.5)
Technical degree 25(7.7)
High school 81 (24.8)
Omitted 2(0.6)

Abbreviation: FSHD = facioscapulohumeral dystrophy.

2 Number of times the question was left unanswered by study participants.
© All states were represented except of Maine, Mississippi, and Vermont.
¢If patients at retirement age >65 years were excluded, 56.9%.

(94.1%), fear of progression of disease (93.5%), physical fa-
tigue (92.8%), difficulty putting dishes away overhead
(92.5%), difficulty with stairs (92.5%), and an inability to run
(92.4%) (table S available from Dryad, doi.org/10.5061/
dryad.sh54526).

The prevalence of symptomatic themes differed among some
subgroups (table 2 and figures 1A and 2A).

The largest subgroup differences in symptomatic theme preva-
lence occurred between employed and unemployed participants
(figure 1A). Problems eating were experienced by 60% of
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Table 2 Prevalence and impact scores of critical themes as identified by patients with FSHD by subgroups defined by duration of symptoms and level of education

Total sample

Duration of symptoms, y

Education

College graduate

Not college

Symptomatic themes (n =304) 0-10(n=28) 11-20(n=56) 21-30(n =65) 31-40 (n=71) 241(n=84) pValue® (n=219) graduate (n=106) Value®
Problems with shoulders or arms

Prevalence, % 96.9 92.6 96.4 98.5 97.2 97.6 0.60 96.8 97.1 1.00

Impact score, mean (SD) 2.67(1.12) 2.36 (1.44) 2.39(1.08) 2.64(1.01) 2.82(1.07) 3.01(1.02) <0.01 2.58 (1.06) 2.84(1.21) <0.01
Limitations with mobility or walking

Prevalence, % 93.6 89.3 89.3 92.3 95.8 97.6 0.17 92.7 96.2 0.32

Impact score, mean (SD) 2.66 (1.09) 1.10(1.18) 2.42(0.97) 2.59 (1.00) 2.81(0.95) 3.06 (1.03) <0.0001 2.65(1.03) 2.69(1.20) 0.40
Inability to do activities

Prevalence, % 94.7 88.9 89.1 96.9 97.2 97.6 0.08 96.3 92.4 0.17

Impact score, mean (SD) 2.49(1.17) 2.46 (1.22) 2.33(1.14) 2.48 (1.22) 2.39(1.05) 2.83(1.13) 0.03 2.45(1.12) 2.57(1.27) 0.21
Back, chest, or abdomen weakness

Prevalence, % 93.8 82.1 94.6 93.8 97.1 97.6 0.048 94.5 92.3 0.46

Impact score, mean (SD) 2.37(1.19) 217 (1.37) 2.06 (1.25) 2.30(1.11) 2.51(1.17) 2.63(1.11) 0.06 2.28(1.12) 2.55(1.30) 0.03
Changed body image due to disease

Prevalence, % 91.6 81.5 87.5 93.8 97.1 93.9 0.06 93.0 88.6 0.20

Impact score, mean (SD) 2.23(1.33) 2.00(1.27) 1.94 (1.30) 2.38(1.31) 2.44(1.21) 2.27(1.42) 0.21 2.16 (1.26) 2.38(1.47) 0.09
Fatigue

Prevalence, % 93.8 92.9 92.7 98.5 90.1 95.2 0.27 94.5 92.4 0.47

Impact score, mean (SD) 2.13(1.17) 2.12(1.31) 2.1(1.24) 2.05 (1.00) 2.17(1.25) 2.26(1.11) 0.85 2.02(1.14) 2.38(1.19) <0.01
Problems with physical health

Prevalence, % 75.4 64.3 71.4 73.8 78.3 82.7 0.27 72.7 81.7 0.09

Impact score, mean (SD) 1.95(1.13) 2.00(1.03) 1.93(1.02) 1.79(1.13) 2.02(1.19) 2.04(1.17) 0.75 1.82(1.09) 2.18(1.17) 0.02
Pain

Prevalence, % 87.7 85.2 90.9 90.8 81.7 92.9 0.23 86.3 90.4 0.37

Impact score, mean (SD) 1.79 (1.26) 1.78 (1.51) 1.48(1.18) 1.76 (1.21) 2.14(1.30) 1.79 (1.20) 0.12 1.61(1.19) 2.14(1.32) <0.001

Continued
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Table 2 Prevalence and impact scores of critical themes as identified by patients with FSHD by subgroups defined by duration of symptoms and level of education (continued)

Total sample

Duration of symptoms, y

Education

College graduate

Not college p
graduate (n=106) Value

Symptomatic themes (n =304) 0-10 (n=28) 11-20(n=56) 21-30 (n =65) 31-40 (n=71) 241(n=84) pValue® (n=219) 2
Problems with hands or fingers

Prevalence, % 68.6 75.0 57.1 54.7 78.9 81 <0.01 63.0 81.0 0.001

Impact score, mean (SD) 1.67 (1.19) 1.10 (1.14) 1.53(1.08) 1.71 (1.23) 1.51(1.10) 1.94 (1.24) 0.049 1.64 (1.20) 1.71(1.18) 0.69
Decreased performance in social situations

Prevalence, % 76.9 66.7 66.1 78.1 85.7 80.7 0.06 75.0 81.7 0.20

Impact score, mean (SD) 1.67 (1.19) 1.89 (1.28) 1.76 (1.32) 1.72 (1.13) 1.50 (1.05) 1.74 (1.29) 0.67 1.53(1.11) 1.95 (1.30) 0.01
Decreased satisfaction in social situation

Prevalence, % 71.9 63.0 60.7 70.3 87.3 71.4 <0.01 69.4 77.9 0.14

Impact score, mean (SD) 1.55(1.11) 1.53(1.12) 1.65(1.10) 1.53(1.18) 1.39(1.03) 1.73(1.18) 0.48 1.52(1.09) 1.60 (1.15) 0.58
Emotional issues

Prevalence, % 75.4 78.6 75 78.1 74.6 75.0 0.99 711 84.9 <0.01

Impact score, mean (SD) 1.28 (1.05) 1.27 (1.16) 1.29(1.22) 1.18 (1.04) 1.30(1.01) 1.26 (1.02) 0.97 1.22(0.99) 1.40 (1.14) 0.23
Difficulty thinking

Prevalence, % 30.3 48.1 29.1 21.5 38.6 25 0.05 22.9 46.2 <0.0001

Impact score, mean (SD) 1.17(1.12) 1.31(1.32) 1.13(1.09) 1.07 (1.07) 1.22 (1.09) 1.10 (1.14) 0.98 1.00 (1.03) 1.35(1.19) 0.14
Problems eating

Prevalence, % 41.8 429 39.3 35.9 40.8 47.6 0.69 38.1 50.0 0.05

Impact score, mean (SD) 1.15(1.01) 1.08 (1.08) 0.95 (0.90) 1.43(1.12) 0.97 (0.91) 1.20(1.09) 0.51 1.04 (1.03) 1.33(0.97) 0.06
Communication difficulties

Prevalence, % 329 28.0 41.8 29.7 34.8 28.9 0.53 26.9 45.6 0.001

Impact score, mean (SD) 1.00 (1.09) 1.00 (1.15) 1.04(1.11) 1.26 (1.24) 0.69 (0.88) 1.08 (1.25) 0.63 0.89 (1.11) 1.13 (1.08) 0.17
Composite across all themes

Impact score, mean (SD) 1.85(1.18) 1.68 (0.96) 1.73 (0.95) 1.95 (0.98) 1.76 (1.51) 2.05(1.36) 0.70 1.74 (1.21) 1.99 (1.20) 0.31

Abbreviation: FSHD = facioscapulohumeral dystrophy.

@The p values are from Fisher exact tests (prevalence) or Kruskal-Wallis tests (impact and composite impact scores), comparing responses among the subgroups.
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Figure 1 Symptomatic themes by employment status
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the Benjamini-Hochberg procedure was
applied.
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unemployed participants compared to only 29% of employed
participants (p < 0.0001). Also more common in unemployed
participants with FSHD were problems with hands or fingers
(83% vs 56%, p < 0.0001), problems with physical health (90%
vs 64%, p < 0.0001), communication difficulties (47% vs 24%, p
<0.01), decreased performance in social situations (86% vs 69%,
p = 0.002), limitations with mobility and walking (100% vs 86%,
p < 0.0001), pain (97% vs 85%, p = 0.001), and fatigue (99% vs
90%, p = 0.002).

Participants with a longer duration of disease had a high-
er prevalence of problems with hands and fingers and de-
creased satisfaction in social situations (table 2).

Neurology.org/N

Age was associated with the prevalence of limitations with
mobility or walking (table 3).

Participants who experienced moderate or severe pain were
more likely to report a changed body image due to disease (p
< 0.01), problems with physical health (p < 0.0001), prob-
lems with hands or fingers (p < 0.01), decreased perfor-
mance (p < 0.01) and satisfaction (p < 0.001) in social
situations, emotional issues (p = 0.001), and difficulty
thinking (p < 0.001) (figure 2A). Participants with a college
degree were less likely to report problems with hands or
fingers, emotional issues, difficulty thinking, and communi-
cation difficulties (table 2).
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Figure 2 Symptomatic themes by pain level
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There were no differences in theme prevalence between
women and men (table 3).

Life impact scores of themes and symptoms

The symptomatic themes with the highest effect on partic-
ipants’ lives were problems with shoulders and arms; limi-
tations with mobility or walking; inability to do activities;
back, chest, or abdomen weakness; and changed body image
due to disease (table 2). Of the 274 symptoms, those that had
the greatest effect on the lives of participants with FSHD were
difficulty playing sports (3.23), difficulty walking long dis-
tances (3.10), inability to hold a job (3.00), difficulty with
stairs (2.99), difficulty walking on ice (2.95), inability to run

Neurology | Volume 93, Number 12 | September 17,2019

(2.94), lack of job because of disability (2.9), worsening golf
game (2.88), and trouble riding a bike (2.88) (table S available
from Dryad, doi.org/10.5061/dryad.sh54526).

Subgroup analysis of symptomatic themes showed that
women reported a higher life impact score compared to men
in relation to decreased performance in social situations and
fatigue (table 3). Older age was associated with a higher life
impact score related to limitations with mobility and walking
(table 3). Participants with a longer duration of disease
reported a greater effect on their lives secondary to limitations
with mobility and walking and problems with shoulders and
arms (table 2).
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Table 3 Prevalence and impact of critical themes as identified by patients with FSHD for different age groups and sex

Age,y Sex

Symptomatic themes 21-30 31-40 41-50 51-60 261 p Value? Male Female p Value?
Total respondents, n 13 38 71 91 11 150 176
Limitations with mobility or walking

Prevalence, % 100 81.6 90.1 94.5 98.2 <0.01 92.7 94.3 0.65

Impact score, mean (SD) 1.92(1.19) 2.42(1.12) 2.34(1.14) 2.72(0.96) 2.97(1.03) <0.0001 2.64 (1.06) 2.68(1.12) 0.57
Problems with hands or fingers

Prevalence, % 84.6 55.3 64.8 70.3 72.7 0.20 68 69.1 0.90

Impact score, mean (SD) 1.09 (0.94) 1.45 (1.18) 1.74 (1.25) 1.80 (1.16) 1.64(1.2) 0.41 1.67 (1.26) 1.67 (1.13) 0.85
Emotional issues

Prevalence, % 92.3 84.2 78.6 76.9 66.7 0.09 76.0 74.9 0.89

Impact score, mean (SD) 1.33(1.15) 1.34(1.10) 1.33(1.16) 1.27 (0.87) 1.22 (1.13) 0.95 1.15 (1.02) 1.40 (1.06) 0.06
Difficulty thinking

Prevalence, % 25.0 26.3 324 35.6 27.3 0.71 26.8 333 0.22

Impact score, mean (SD) 1.33(0.58) 1.30 (1.70) 1.52 (1.20) 1.16 (1.05) 0.87 (0.90) 0.34 1.20(1.18) 1.16 (1.09) 0.95
Decreased satisfaction in social situation

Prevalence, % 66.7 57.9 76.1 75.8 71.8 0.27 72.3 71.6 0.90

Impact score, mean (SD) 2.00 (0.76) 1.82(1.10) 1.52(1.14) 1.51(1.07) 1.51 (1.15) 0.46 1.47 (1.09) 1.62(1.12) 0.34
Decreased performance in social situations

Prevalence, % 66.7 65.8 771 77.8 80.7 0.35 77.7 76.3 0.79

Impact score, mean (SD) 1.88(1.13) 1.72(1.14) 1.74 (1.18) 1.63(1.12) 1.66 (1.29) 0.95 1.48 (1.11) 1.84 (1.24) 0.02
Inability to do activities

Prevalence, % 84.6 89.2 97.2 94.5 96.3 0.15 95.9 93.8 0.45

Impact score, mean (SD) 2.27(1.19) 2.39(1.09) 2.29(1.27) 2.61(1.07) 2.59 (1.17) 0.39 2.47 (1.10) 2.51(1.23) 0.59
Fatigue

Prevalence, % 100 94.7 90.1 933 95.5 0.64 94.0 93.7 1.00

Impact score, mean (SD) 1.85(1.21) 2.11 (1.06) 2.23(1.27) 2.19 (1.05) 2.09 (1.23) 0.81 1.97 (1.12) 2.27 (1.20) 0.03
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Table 3 Prevalence and impact of critical themes as identified by patients with FSHD for different age groups and sex (continued)

Age,y Sex

Symptomatic themes 21-30 31-40 41-50 51-60 261 p Value? Male Female p Value?
Pain

Prevalence, % 100 84.2 88.7 91.1 84.5 0.41 86.6 88.6 0.61

Impact score, mean (SD) 1.54(1.27) 1.69 (1.42) 1.98 (1.39) 1.82(1.18) 1.72(1.17) 0.59 1.65 (1.20) 1.90 (1.30) 0.11
Problems eating

Prevalence, % 46.2 36.8 39.4 451 41.8 0.90 36.9 46.0 0.1

Impact score, mean (SD) 1.50 (1.22) 1.14(0.77) 0.93(0.98) 1.21 (1.04) 1.17 (1.06) 0.66 1.12(1.09) 1.17 (0.96) 0.68
Communication difficulties

Prevalence, % 58.3 35.1 36.2 31.0 29.4 0.33 329 329 1.00

Impact score, mean (SD) 0.71(0.76) 0.96 (1.05) 1(1.19) 1.11 (1.05) 0.97 (1.18) 0.92 1.08 (1.07) 0.92 (1.12) 0.32
Problems with shoulders or arms

Prevalence, % 100 94.7 95.7 97.8 97.3 0.80 98.7 95.4 0.1

Impact score, mean (SD) 2.54(0.97) 2.19(1.14) 2.75(1.07) 2.81(1.02) 2.68 (1.19) 0.08 2.69 (1.04) 2.64(1.18) 0.95
Back, chest, or abdomen weakness

Prevalence, % 100 92.1 91.3 95.6 94.6 0.72 92.7 94.8 0.49

Impact score, mean (SD) 2.08 (1.26) 2.03(1.12) 2.57 (1.21) 2.34(1.10) 2.41 (1.24) 0.16 2.37(1.14) 2.37(1.23) 0.97
Changed body image due to disease

Prevalence, % 92.3 89.5 92.8 94.4 89.0 0.65 91.2 92.0 0.84

Impact score, mean (SD) 2.25(1.22) 2.12(1.34) 2.47 (1.32) 2.24(1.18) 2.09 (1.46) 0.54 2.15(1.24) 2.30 (1.40) 0.27
Problems with physical health

Prevalence, % 84.6 63.2 72.9 79.8 771 0.31 77.9 73.3 0.36

Impact score, mean (SD) 1.64(1.12) 2.00 (1.25) 1.98 (1.14) 1.92 (1.07) 1.96 (1.16) 0.94 1.88 (1.06) 2.01(1.19) 0.38
Composite scores

Impact score, mean (SD) 1.73(0.48) 1.78 (0.46) 1.89 (0.56) 1.89 (0.58) 1.84 (0.64) 0.87 1.80 (0.56) 1.90 (0.57) 0.72

Abbreviation: FSHD = facioscapulohumeral dystrophy.

2The p values are from Fisher exact tests (prevalence) or Kruskal-Wallis tests (impact and composite impact scores), comparing responses among the subgroups, confined to those who responded to age and sex questions.
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Participants who were unemployed reported a greater effect
on their lives secondary to problems with shoulder and arms
(p < 0.0001); limitations with mobility and walking (p <
0.0001); inability to do activities (p < 0.01); back, chest, or
abdomen weakness (p < 0.0001); fatigue (p < 0.0001);
problems with physical health (p < 0.001); pain (p < 0.01);
and problems with hands or fingers (p < 0.01) (figure 1B).

Participants with minimal or no pain reported a lower effect
on their lives secondary to emotional issues (p = 0.02);
problems with physical health (p = 0.001); fatigue (p <
0.0001); changed body image due to disease (p < 0.0001);
back, chest, or abdomen weakness (p < 0.0001); inability to
do activities (p = 0.0001); limitations with mobility and
walking (p < 0.001); and problems with shoulders or arms
(p = 0.001) (figure 2B).

Participants with a higher level of education were less affected
by problems with shoulders or arms, fatigue, problems with
physical health, pain, and decreased performance in social
situations (table 2).

The composite impact score across all themes was not asso-
ciated with education level, employment status, disease du-
ration, sex, or age but was associated with pain level (p = 0.02)
(table 2 and figures 1B and 2B).

Population impact scores

The symptomatic themes with the greatest population impact
scores were problems with shoulders and arms; limitations
with mobility and walking; inability to do activities; back,
chest, or abdomen weakness; and changed body image due to
disease (table 4). The symptoms with the highest population
impact scores were difficulty playing sports (2.94), difficulty
walking long distances (2.82), difficulty with stairs (2.77),
inability to run (2.72), inability to do things previously done
(2.63), and difficulty reaching objects overhead (2.60) (table
S available from Dryad, doi.org/10.5061/ dryad.sh54526).

Discussion

Our study describes the extent and degree of symptomatic
disease burden in a national sample of individuals with FSHD.
This study demonstrates that people with FSHD are signifi-
cantly affected by many symptoms that represent physical,
emotional, and social health.

This study is one of the largest in FSHD that uses direct
patient input to characterize and quantify the diverse symp-
tomatic burden experienced by people with this disease. Not
surprisingly, our participants reported a very high prevalence
of limitations related to physical function. Of the 274 symp-
toms, the top 5 most prevalent issues all had to do with
physical limitations. Of these, 4 of S related to upper extremity
function. This is expected because FSHD is a disease affecting
the face, shoulders, and upper extremity muscles first, and
proximal lower extremity function is typically impaired later in

Neurology.org/N

Table 4 Population impact score of symptomatic themes

Population impact

Symptomatic themes score?®
Problems with shoulders or arms 2.59
Limitations with mobility or walking 2.49
Inability to do activities 2.36
Back, chest, or abdomen weakness 2.22
Changed body image due to disease 2.04
Fatigue 2.00
Pain 1.57
Problems with physical health 1.47
Decreased performance in social 1.29
situations

Problems with hands or fingers 1.14

Decreased satisfaction in social situation 1.1

Emotional issues 0.97
Problems eating 0.48
Difficulty thinking 0.36
Communication difficulties 0.33

2 Percentage of participants in whom an issue was experienced multiplied
by the average life impact score of the issue.

the disease course. However, when we ranked the 274
symptoms by their population impact score, which also takes
into account the effect of the symptom on participants’ lives, 3
of the top S highest-ranked issues related to lower extremity
function (difficulty walking long distances, difficulty with
stairs, and an inability to run).

We found that the prevalences of many symptomatic themes
were associated with participant employment status. This has
also been reported in other neuromuscular populations, in-
cluding myotonic dystrophy type 2 (DM2)"? and spinal
muscular atrophy (SMA),'* with similar methodology. In
SMA, employment status is associated with the prevalence of
4 of 20 symptomatic themes (choking or swallowing issues;
breathing difficulties; pain; and hip, thigh, or knee weak-
ness),'* whereas in DM2, employment status is associated
with the prevalence of 9 of 19 symptomatic themes.'” In
contrast, the association between the prevalence of symp-
tomatic themes and education status was higher in FSHD (9
of 15 themes) compared to both SMA (0 of 20 themes) and
DM2 (1 of 19 themes). While the ability to hold employment
and to obtain higher education is likely tied to disease burden,
it is also possible that unemployment and education have
a role in worsening disease burden. Furthermore, tertiary
factors (e.g., socioeconomic or genetic factors) may separately
affect symptom prevalence, education, and employment.
Type of occupation, which is often related to level of
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education, also likely has effects on employment status.'®
Additional research is needed to better understand how em-
ployment and education affect neuromuscular diseases and
the specific factors that allow these populations to thrive even
in the face of significant disease burden.

Sex effects have been reported in FSHD, with women being
less affected than men."”* The men and woman in our
sample had an identical prevalence of each of the symptomatic
themes. However, for some symptomatic themes, the average
effect of the theme on participants’ lives differed on the basis
of sex. For instance, women reported a greater effect of de-
creased performance in social situations and fatigue compared
to men. Similarly, in an Italian study, women with FSHD were
found to have higher levels of impairment in social function
and emotional aspects compared to men.’ Previously, chronic
pain in FSHD has been reported to be more frequent in
female than in male patients.® Another study showed an equal
prevalence but a higher intensity of pain in women.”® Our
study did not show a sex effect on pain.

Pain is an important, common, and troubling symptom in
FSHD that has been reported in other studies.”*' > Eighty-
two percent of our FSHD study sample reported significant
pain, which is concordant with prior reports.é’ In previous
studies assessing types and location of pain, the lower back and
shoulders were most often affected.*° Previous data have also
shown that chronic pain has a major negative effect on the
quality of life of patients with FSHD.® Similarly, we found that
significant pain was associated with a higher prevalence of many
other symptomatic themes. The occurrence of pain was not
dependent on age or disease duration, highlighting that this
important symptom affects both young and old participants
with ESHD.

Fatigue was also highly prevalent in our study across all sub-
groups. The prevalence of fatigue in our participants with
FSHD is higher than what has been previously reported.***°
From a clinical and research standpoint, we find it meaningful
that there are patient-reported symptoms (e.g, fatigue) that
occur in nearly all unemployed patients with FSHD. What is
not known is whether the fatigue causes the unemployment,
whether employment limits fatigue, or whether these factors
are instead related to a separate genetic or environmental
exposure. The occurrence of pain and fatigue in FSHD and its
relationship to a patient’s overall disease burden are impor-
tant. While many of the symptomatic themes that we iden-
tified are currently difficult to treat in FSHD, pain and fatigue
represent symptoms that could potentially be modified in the
clinical setting if properly identified and addressed through
safe and appropriate interventions.

Sixty-four percent of our eligible FSHD-confirmed registry
population participated with this study. While this is a solid
response rate, we recognize that our participants with FSHD
might not be a perfect representative of the greater population
of patients with FSHD worldwide. Specifically, our participants
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enrolled voluntarily and were all active members of the Na-
tional Registry of Myotonic Dystrophy and Facioscapulo-
humeral Muscular Dystrophy Patients and Family Members.
Thus, our participants’ input may favor the views of patients
who actively seek to participate in registries and clinical studies.
However, we expect a similar sample of people with FSHD to
volunteer for participation in future therapeutic trials. We in-
cluded participants with clinical diagnosis of FSHD without
genetic confirmation, which entails a risk of misclassification.
However, all registry participants have had their medical record
carefully reviewed to ensure the accuracy of their clinical di-
agnosis, and we believe this risk to be low. In general, our
participants were well educated, with =67% having a college
degree. This percentage is significantly higher than what is
reported in the general US population. To this end, our par-
ticipant responses must be interpreted and viewed in the
context of this overall level of academic achievement. While we
took steps to keep the survey simple to read and relatively short,
we understand that both the language and the survey length
could have generated selection bias in our sample. Our study
also did not differentiate between the different types (periodic
or constant) or locations of pain and did not assess medi-
cations, treatment approaches, or comorbid conditions, which
could influence participants’ responses. Formal assessment of
strength and functional status was not performed as part of this
study. Future studies may be useful for examining the rela-
tionships between strength and functional measures and pa-
tient perceptions of their disease burden.

Overall, this study provides extensive direct input into how
disease burden is perceived by people with FSHD. While this
methodology has been implemented in several neuromuscu-
lar diseases with a broad overlap, there are specific items that
differ and are unique to each population. Our methodology
assesses prevalence and the effect of a symptom on a partic-
ipant’s life. Moving forward, we expect that these patient-
reported data will assist researchers in identifying relevant
areas of potential therapeutic research, aid in the development
and selection of relevant outcome measures, and better edu-
cate the governmental agencies dedicated to improving the
lives of people with FSHD. In addition, these results may help
clinicians to better address the symptomatic areas that are
most important to patients while providing people with
FSHD additional information on common symptoms that
other people with their disease experience.
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