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Abstract.
Background: Physical activity may help to promote health in patients with Limb-girdle muscular dystrophy (LGMD) and
Charcot-Marie-Tooth disease (CMT).
Objective: To investigate associations between functional ability and other variables, with physical activity in people with
LGMD and CMT grouped according to the International Classification of Functioning, Disability, and Health (ICF).
Methods: We did a cross-sectional study, recruiting respondents from the Norwegian registry of inherited neuromuscular
disorders. We used the Norwegian version of Barthel index of Activities of Daily Living (ADL) to measure functional
ability and the International Physical Activity Questionnaire –short form (IPAQ-sf) to classify physical activity. We used
multivariable logistic regression analysis to investigate associations between variables.
Results: 145 subjects were recruited (79 with CMT and 66 with LGMD). 55.6% of the subjects met a minimum recom-
mendation of physical activity. Participants with moderate to severe functional ability were more likely to be physically
inactive compared to those with normal functional ability (OR 19.7; 95% CI 3.1–127.2). Mildly decreased functional ability
also showed higher odds of being physically inactive compared to participants with normal functional ability (OR 4.1; 95%
CI 1.1–15.6). Higher education was associated with inactivity. Fatigue, participation in physiotherapy, and participation in
adapted physical activity programs were not associated with physical activity.
Conclusions: Low functional ability was associated with physical inactivity in both LGMD and CMT. Association between
higher education and inactivity might indicate the need to provide more understanding about physical activity benefit in this
group.

Keywords: Neuromuscular diseases, muscular dystrophies, charcot-marie-tooth disease, exercise, physical functional perfor-
mance
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INTRODUCTION

People with neuromuscular diseases (NMD) may
have difficulties in performing daily life activities [1].
Conditions that affect the peripheral nervous system
and/or muscles contribute to functional limitations,
especially for physical activities that involve muscle
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work and the extremities [2, 3]. In everyday life, some
limitations in daily life functioning may have negative
health effects for people with NMD [1, 4].

Recommendations of physical activity in the gen-
eral population also apply for people with disabilities,
including Limb-girdle Muscular Dystrophy (LGMD)
and Charcot-Marie-Tooth disease (CMT) [5–7]. Both
LGMD and CMT are among the most prevalent
hereditary NMDs in Norway [8]. In the absence of
curative treatment for LGMD and CMT, physical
activity may prevent decline in physical function and
promote health [9, 10].

Habitual physical activity is physical exercise
and activity performed on a regular basis [11]
and includes activities while working and moving
between places [12]. Studies on people with dis-
abilities have found that various factors influence a
person’s physical activity, including lack of aware-
ness and interest, insufficient knowledge of how to
exercise, the physical environment, lack of time and
difficulties with commuting to exercise facilities [13,
14]. In Norway, environmental factors have been
shown to influence physical activity [15].

Lower physical activity has been reported in indi-
viduals with NMD compared to healthy controls [16,
17]. Compared to healthy individuals, people with
NMD experienced more barriers to be physically
active [16, 18]. These barriers can be attributed to
their intrinsic muscle condition, such as more fre-
quent pain and fatigue, or external factors such as
support from caregivers and the environmental char-
acteristics [16]. Unfortunate circumstances, such as
a pandemic, is one example of external factors that
hampered the level of physical activity in persons
with CMT [19]. In addition to these factors, peo-
ple with NMD may experience functional limitations
[1, 9, 20]. There is a need for more knowledge of
how functional ability influences the habitual phys-
ical activity level among persons with NMD and to
understand how factors may be associated with the
level of physical activity.

The aim of the present study was to investigate
associations between variables of functional ability
and other relevant clinical and socio-demographic
variables with physical activity level in people with
LGMD and CMT. We hypothesized to find associ-
ations between variables of functional ability, other
relevant factors, such as fatigue, and physical activity.
Variables included in the present study were grouped
in accordance with domains in the International Clas-
sification of Functioning, Disability, and Health (ICF)
[21].

MATERIALS AND METHODS

Participants and recruitment

In this cross-sectional survey, 250 individuals who
had given their consent to be contacted for research
projects were randomly selected from the Norwe-
gian registry of inherited neuromuscular disorders
at The University Hospital of North Norway. Study
invitations were sent by postal mail to the resi-
dential addresses. All adults aged 18–65 years old,
with LGMD or CMT diagnosis were invited. NMD
patients who were bed ridden, hospitalized or unable
to walk, or underwent surgery within three months
prior to answering the survey, were not recruited.

Respondents who agreed to participate in the pre-
sent study gave their written consent. They responded
either electronically or via postal mail. The study data
were stored in a protected storage under the Uni-
versity of Oslo’s Services for Sensitive Data (TSD).
We received ethical approval to conduct this study
from The Regional Committee for Medical Health
Research Ethics (reference number: 2017/713/
REK Sør-Øst A).

Measures

Physical activity
We investigated respondents’ self-reported level of

physical activity using International Physical Activ-
ity Questionnaire short form (IPAQ-sf) [22]. This
questionnaire has been used in earlier national sur-
veys [23], including a survey on subjects with
disabilities [24]. Based on the IPAQ-sf protocol [25]
and the Norwegian Health authority’s recommen-
dation of being physically active for at least 150
minutes every week [5], we separated physical activ-
ity into two groups: the physically active group and
the physically inactive group. The physically active
group were respondents who had ≥ 20 minutes/day of
vigorous-intensity activities for 3 days or more, ≥30
minutes/day of moderate-intensity activities and/or
walking for 5 days or more, or any activities (walk-
ing, moderate, or vigorous-intensity activities) for 5
days or more with ≥ 600 MET-minutes/week. The
physically inactive group were those who had less
than 20 minutes/day of vigorous-intensity activities
for < 3 days, less than 30 minutes/day of moderate-
intensity activities and/or walking for < 5 days, or
any activities for less than 5 days with < 600 MET-
minutes/week. Only physical activity that lasted for at
least 10 minutes was counted in the IPAQ-sf. Physical
activity was the dependent variable.
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Functional ability
As the main variable of interest in this study, we

used the Barthel index of Activities of Daily Liv-
ing (ADL) to measure functional ability [26]. This
self-reported scale has been used in Norway [27]
and several studies on NMD internationally [28–31].
Based on a similar approach and cut-offs [30, 31],
we grouped the participants into three groups of
functional ability based on the ADL score: normal
functional ability group (score 100), mildly depen-
dent group (score 90–99), and moderate-severely
dependent group (score < 90). We had no partici-
pants who were completely dependent and fewer in
the severely dependent group (n = 5). Subsequently,
we decided to combine the moderate with severely
dependent into one group. In addition, we recorded
the score of the mobility components of Barthel
index, namely transfer, mobility and using stairs [32].
These mobility components are likely to be affected
in both CMT and LGMD, and we divided respon-
dents into two categories according to their scores:
one group with maximum score and one group with
a reduced score.

Other measures
The questions to describe participants’ type of

assistance were taken from The Need and Provi-
sion Complexity Scale (NPCS) gets-version [33]. The
NPCS has been used in the Norwegian context to
explore the health care needs and provisions of people
with Huntington’s disease and Myotonic Dystrophy
[34, 35]. Self-perceived physical health and mental
health were evaluated with RAND-12 from The Nor-
wegian Institute of Public Health [36]. The score was
calculated using its scoring manual with permission
from the author Prof. John E. Ware, Jr., PhD (personal
communication) [37]. Self-reported fatigue was mea-
sured using fatigue severity scale [38]. This scale has
been evaluated in the Norwegian population [39].

Different groups of variables were described in
accordance with the ICF framework [21]. The vari-
ables in the body function and structures domain
consisted of functional ability (as described by activ-
ity of daily living score and activity of daily living
mobility score), and the use of any type of assis-
tance (having personal assistance, assistive device,
and adapted housing). The domain environmental
factors covered socio-demographic variables on edu-
cation, civil status, and participants’ geographical
origin. The personal domain comprised the variables
physical and mental health perception, fatigue per-
ception, age, gender, ethnicity, participants’ mother

tongue, and diagnosis. The domain participation was
explained by variables regarding the participants’
involvement in an adapted physical training program,
having physiotherapy, and being employed.

Data analysis

We described categorical variables as proportions.
We used Kolmogorov-Smirnov and Saphiro-Wilk
tests in order to assess whether continuous variables
were normally distributed. Variables showing signif-
icance (p < 0.05) on these tests were considered not
normally distributed. For these variables, median and
interquartile range (IQR) were calculated. In order to
analyse differences between the variables for partici-
pants with CMT and LGMD, we used the Chi-square
test for categorical variables and the Mann-Whitney
U for continuous variables [40]. Only partici-
pants with complete data were reported for each
variable.

In 97 participants, data was available for vari-
able functional ability, other factors in ICF domains,
and physical activity. We used multivariate logis-
tic regression analyses to investigate associations
between variables [40]. We investigated collinearities
between variables included in multivariate regression
analyses using Spearman’s rank orders and vari-
ance inflation factor (VIF). Correlation coefficients of
more than 0.8 or VIF value more than 10 were consid-
ered to have multicollinearity [41–44]. We included
statistically significant variables from univariate
logistic regression analysis and variables based on
clinical assumptions and findings from earlier studies
[18, 20, 23, 45] in multivariate analysis. We excluded
ADL mobility score due to multicollinearity. Further-
more, the variables personal help, assistive device,
and adapted housing were excluded because they had
been explained by variable any assistance. Therefore,
the following variables were included in the multi-
variate logistic regression analyses: ADL total score,
having any assistance, education, employment, diag-
nosis, age, gender, and fatigue. We reported the odds
ratio (OR) and the goodness of fit (adjusted R2) for
multivariate logistic regression analyses.

Lastly, we compared if there were differences in
study variables between those who were included in
the analyses and those who were excluded due to
missing data, to identify whether this formed a pos-
sible bias to the study results. Throughout the study,
significance level was set at p < 0.05. We used the
IBM SPSS statistical software version 26 (Armonk,
NY, USA).
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Fig. 1. The flowchart of study participation.

RESULTS

Study participants’ characteristics

One hundred and forty-nine out of 250 invited
individuals, agreed to participate in the study. Four
participants were excluded because they were not
diagnosed with LGMD or CMT. Of the 145 study
participants, 48 participants were not included in
the regression analyses investigating the relation-
ship between functional ability and physical activity
because they had incomplete scores on variables
of functional ability and physical activity level. A
remaining 97 respondents were included in logistic
regression analyses (Fig. 1).

Subjects who did not partake in the study were
younger than those who responded to the study
(p < 0.001 in Mann-Whitney U test). Those who were
included in the logistic regression analyses were 2.3
times more likely (p = 0.041, in Chi-square test) to
report having employment compared to the excluded
participants. There was no significant difference for
the other independent variables with regard to inclu-
sion in the regression analyses.

The majority of variables did not show any sta-
tistically significant difference between the group of
people with LGMD and CMT, except for the vari-
ables functional ability, use of adapted housing, and
employment, with more participants having a nor-
mal functional ability score, less adapted housing and
more participants being employed in the group of
participants with CMT (Table 1).

Most of the respondents scored normal for their
functional ability (measured in ADL score): 64% of
them had the maximum total ADL score 100/100. A
mild decrease in the total ADL score was observed
for 20% of the study population and only 16% of the
participants were at the moderately to severely depen-
dent level. Considering the mobility components of
the Barthel’s ADL, more than half of the study partici-
pants had maximum scores. Among 108 participants
who completed self-reported physical activity level
scoring, the majority (56%) was physically active.
From the remaining 48 (44%) individuals who did
not meet the recommendation of minimum physical
activity, there were 23 individuals who did not regis-
ter any physical activity at any intensities that lasted
for 10 minutes or more.

Variables associated with the level of physical
activity

In a univariate logistic regression analysis, we
found that variables from the body function and
structures, environmental, and participation domains
were associated with physical activity. These vari-
ables were included in multivariate logistic regression
analyses (Table 2).

In this model, both ADL total score and educa-
tion remained significantly associated with physical
activity. The chance of being physically inactive was
approximately 4 times higher for respondents with
mildly dependent ADL compared to participants who
had a normal ADL total score (adjusted OR = 4.1;
95% CI 1.1–15.6). Respondents who had a moderate
to severe ADL score had an almost 20 times increased
chance of being physically inactive compared to
respondents with a normal ADL score (adjusted
OR = 19.7; 95% CI 3.1–127.2). A higher degree of
education or education longer than 13 years increased
the likelihood for being physically inactive by 3.8
(95% CI 1.3–11.2) times compared to those with
13 years or less education. The variables diagnosis,
age, and self-reported fatigue which were included
as covariates showed no significant associations with
being physically inactive. The Nagelkerke’s R2 was
0.352.
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Table 1
The study respondents’ characteristics regarding body functions
and structures, environmental, personal, and participation domains

(n = 145)
Variables Diagnosis Total

CMT LGMD
(n = 79) (n = 66)

Function and structures
ADL total score†, n (%)

Normal (100) 47 (68.1)∗ 36 (59.0)∗ 83 (63.8)
Mildly dependent (90-99) 16 (23.2)∗ 10 (16.4)∗ 26 (20.0)
Moderate-severely dependent (< 90) 6 (8.7)∗ 15 (24.6)∗ 21 (16.2)

ADL mobility score‡, n (%)
Maximum score 54 (77.1) 41 (62.1) 95 (69.9)
Reduced 16 (22.9) 25 (37.9) 41 (30.1)

Use of any assistance, n (%)
Yes 36 (45.6) 39 (59.1) 75 (51.7)
No 43 (54.4) 27 (40.9) 70 (48.3)

Use of personal assistant, n (%)
Yes 6 (7.6) 12 (18.2) 18 (12.4)
No 73 (92.4) 54 (81.8) 127 (87.6)

Use of assistive device§, n (%)
Yes 24 (30.4) 28 (43.1) 52 (36.1)
No 55 (69.6) 37 (56.9) 92 (63.9)

Use of adapted housing, n (%)
Yes 20 (25.3)∗ 32 (48.5)∗ 52 (35.9)
No 59 (74.7)∗ 34 (51.5)∗ 93 (64.1)

Environmental
Education, n (%)

College or > 13 years 43 (54.4) 29 (43.9) 72 (49.7)
Up to 13 years 36 (45.6) 37 (56.1) 73 (50.3)

Civil status, n (%)
Married/co-habited 49 (62.0) 45 (68.2) 94 (64.8)
Single/divorced/separated 30 (38.0) 21 (31.8) 51 (35.2)

Place of living, n (%)
Place with ≥ 10000 inhabitants 48 (60.8) 31 (47.0) 79 (54.5)
Place with < 10000 inhabitants 31 (39.2) 35 (53.0) 66 (45.5)

Personal
Gender, n (%)

Female 49 (62.0) 35 (53.0) 84 (57.9)
Male 30 (38.0) 31 (47.0) 61 (42.1)

Age in years, median (IQR) 47 (24) 48 (20) 48 (24)
Ethnicity, n (%)

Norwegian/European 75 (94.9) 66 (100.0) 141 (97.2)
Others 4 (5.1) 0 (0.0) 4 (2.8)

Mother tongue, n (%)
Bokmål/Nynorsk 76 (96.2) 65 (98.5) 141 (97.2)
Others 3 (3.8) 1 (1.5) 4 (2.8)

Self-perceived physical health score¶,
median (IQR)

32.2 (15.3) 30.3 (15.4) 30.7 (16.1)

Self-perceived mental health score¶,
median (IQR)

48.7 (18.8) 52.8 (17.7) 49.8 (18.5)

Fatigue severity score§, median (IQR) 5.0 (2.2) 5.4 (2.2) 5.3 (2.3)
Participation
Adapted physical activity program in

last 6 months¶, n (%)
Yes 28 (35.4) 17 (26.6) 45 (31.5)
No 51 (64.6) 47 (73.4) 98 (68.5)

Physiotherapy in last 6 months§, n (%)
Yes 41 (52.6) 39 (59.1) 80 (55.6)
No 37 (47.4) 27 (40.9) 64 (44.4)

Employment, n (%)
Employed 68 (86.1)∗ 46 (69.7)∗ 114 (78.6)
Unemployed/retired 11 (13.9)∗ 20 (30.3)∗ 31 (21.4)

Physical activity category#, n (%)
Physically active 36 (62.1) 24 (48.0) 60 (55.6)
Physically inactive 22 (37.9) 26 (52.0) 48 (44.4)

CMT: Charcot-Marie-Tooth disease; LGMD: Limb-girdle muscu-
lar dystrophy; ADL mobility score = mobility, transfer, and stairs
components. ∗p < 0.05 for the difference between LGMD and CMT
diagnoses. †130 participants were included; ‡136 participants were
included; §144 participants were included; ¶143 participants were
included; #108 participants were included.

DISCUSSION

We found a significant association between func-
tional ability and physical activity. The ADL total
score remained significantly associated with physical
activity after adjusting for covariates. This find-
ing suggests that body function and structure are
important for the level of physical activity in individ-
uals with LGMD and CMT. Overall, the chance of
being physically inactive for both LGMD and CMT
was higher for subjects with lower functional abil-
ity. Unlike participants with CMT, individuals with
LGMD who were moderate-severely dependent had
a significantly higher chance of being inactive com-
pared to those with normal functional ability.

Although the ADL mobility score was not included
in the multivariate analyses due to collinearity, it
showed significant associations with physical activ-
ity in the univariate analyses for both patient groups.
The LGMD group showed a higher likelihood of
being physically inactive. There was also a significant
difference in ADL total score between the LGMD
and the CMT group. Together, these may indicate
more constraints in physical activity due to move-
ment problems in the LGMD group compared to the
CMT group. The large muscle groups in the proximal
girdle muscles are usually affected in subjects with
LGMD [46]. This subsequently creates more difficul-
ties in locomotion in comparison to those with CMT.
In CMT, the symptoms usually start distally in the
extremities [47] and affect object manipulation and
balance rather than locomotion [3].

More than a third of the respondents in our study
had decreased functional ability. Several other stud-
ies also reported ADL score in NMD using Barthel’s
index [28, 29, 31]. Contrary to some of the studies that
found a lower ADL score in NMD [28, 29], we found
that most of the participants in our study had nor-
mal ADL scores. Unlike earlier studies that recruited
participants in the healthcare facilities, we did a com-
munity survey, and our study respondents were likely
to be in a better overall health condition than those
included in previous studies.

In addition, a normal ADL score in majority of
participants did not always imply that they can do
all daily tasks without challenges. An earlier study
that compared CMT patients with healthy controls
found that participants in the CMT group had a lower
number of ascending and descending steps; and tran-
sitions between sitting and standing. These lower
functional indicators were observed even though par-
ticipants in the CMT group had a high average of
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Table 2
The univariate and multivariate logistic regression analysis for the level of physical activity, being physically inactive

Variables Univariate logistic Multivariate logistic
regression model OR (95% CI) regression model

OR (95% CI)

CMT disease LGMD Total participants
(n = 52) (n = 45) (n = 97), R2 = 0.352

Function and structures ADL total score
Normal (100) 1 1 1
Mildly dependent (90–99) 4.14∗ (1.00–17.05) 4.75 (0.72–31.37) 4.05∗ (1.05–15.60)
Moderate-severely dependent (< 90) 7.09 (0.66–75.89) 26.12∗ (2.87–237.55) 19.72∗ (3.06–127.18)

ADL mobility score
Maximum score 1 1 –
Reduced 4.67∗ (1.04–20.85) 9.85∗ (2.25–43.18) –

Any assistance
No 1 1 –
Yes 1.44 (0.47–4.41) 4.96∗ (1.39–17.71) 1.11 (0.37–3.29)

Function and structures Personal assistant
No 1 1 –
Yes 7.06 (0.73–68.37) ∞ –

Assistive device
No 1 1 –
Yes 0.66 (0.19–2.30) 11.88∗ (2.68–52.67) –

Adapted housing
No 1 1 –
Yes 2.08 (0.58–7.43) 4.02∗ (1.16–13.90) –

Environmental Education
Up to 13 years 1 1 1
College or > 13 years 4.43∗ (1.29–15.19) 0.91 (0.28–2.94) 3.78∗ (1.28–11.16)

Personal Diagnosis
CMT – – 1
LGMD – – 1.09 (0.42–2.86)

Personal Gender
Female 1 1 1
Male 1.44 (0.47–4.41) 0.30 (0.09–1.04) 1.29 (0.45–3.69)

Age
0–48 years 1 1 1
> 48 years 1.26 (0.41–3.84) 1.58 (0.48–5.13) 1.26 (0.43–3.64)

Fatigue severity score
< 4 1 1 1
≥4 0.95 (0.29–3.10) 1.31 (0.38–4.52) 1.06 (0.36–3.07)

Participation Employment
Employed 1 1 1
Not employed/retired 9.38∗ (1.01–87.28) 1.59 (0.38–6.62) 2.74 (0.62–12.10)

CMT: Charcot-Marie-Tooth disease; LGMD: Limb-Girdle-Muscular Dystrophy; ADL: Activity Daily Living; OR: Odds ratio (OR > 1
increases the chance of being physically inactive). ∗ Significant at p < 0.05; ∞ Unlimited due to null membership for one group in dependent
variable for OR calculation; R2: Nagelkerke’s R2.

self-reported ADL score (96 out of 100) [30], sug-
gesting that a decreased functional ability may be
present despite of a normal score in a self-reported
instrument.

Within the environmental domain, we found an
association between education and physical activity.
A positive relationship between education and phys-
ical activity has been described in earlier studies [48,
49]. Yet, in our study, obtaining a higher educational
level or longer duration in education was associated
with a higher likelihood of being physically inac-
tive instead of being physically active. Potentially, a

higher education leads to occupations or job positions
in an office, requiring less physical activity. Since
our study did not explore different types of jobs, this
assumption requires further investigation.

Regarding variables of the personal domain, other
studies have found an association between fatigue
and physical activity [20, 50]. Fatigue has been
described as the main cause of reduced func-
tional ability in patients with muscular dystrophy as
well as with peripheral neuropathy [50, 51]. Con-
trary to earlier findings, we found no association
between self-reported fatigue and physical activity.
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One explanation for this may be that many sub-
jects with LGMD and CMT have a disease that
progresses slowly. In a chronic condition, patients
may not observe a significant ‘before and after event’
as patients with movement problems due to an acute
lesion or disease such as brain injury [52]. The grad-
ual functional decline in LGMD and CMT often
develops over decades and patients probably adapt
to the condition [53, 54].

Within the domain of participation, we found no
association between attending an adapted physical
activity program or physiotherapy with respondent’s
physical activity. Ideally, participation in the commu-
nity as an individual or within a group may promote
the well-being of individuals with disabilities [55].
Previous studies also showed that adapted training
programmes increased the participants’ physical and
mental condition [56, 57]. The lack of a relationship
found in our study may be because we did not have
longitudinal information on these activities. It prob-
ably requires several sessions and multiple enquiries
to establish an effect of such activities on physical
activity [57].

Moreover, unfamiliarity about NMD from the ther-
apist has been found to be one of the reasons that
prevented participation in exercise [16]. Without an
effective exercise plan adapted to the participants’
condition, it is possible that the exercise is subopti-
mal. The lack of associations between participation
in physiotherapy and physical activity might indicate
the need to improve specific competence in NMD for
physiotherapist.

No significant association was found between
employment and physical activity in the multivariate
model. We also found that those who were included
in the regression analysis had a higher likelihood to
have a job compared to those excluded. This selection
bias may have contributed to obscure the association
between variable employment and physical activity
in our sample. A smaller proportion of subjects with a
job in the LGMD compared to the CMT group might
reflect a higher level of disability in the LGMD group.

Our study suggests that clinicians need to be aware
of physical activity in LGMD and CMT patients with
a decreased functional ability. These individuals are
at a higher risk of being inactive. Patients with NMD
are often referred to physiotherapists and rehabilita-
tion centre. Still, we found no association between
degree of physical activity and both physiotherapy
and an adapted physical activity program. This may
indicate that physical activity needs to be continu-
ously encouraged beyond a facility-based program.

Clinicians may consider a community-based physical
activity intervention, more integrated in the patients’
daily life.

Strength and limitations

This study had a cross-sectional design. There-
fore, we cannot conclude regarding possible causal
relationships between the study variables and the
respondents’ level of physical activity. Although cov-
ering the two largest NMD groups in Norway, our
study findings may not be generalised to patients with
LGMD and CMT who were not in the Norwegian
registry of inherited neuromuscular disorders.

We obtained the information about physical activ-
ity from all participants within one season period
(autumn). Therefore, the differences of physical
activity among the study respondents were less likely
due to seasonal variation. On the other hand, the
respondents of this study came from an older age
group. The median age of those who participated in
the study differed significantly from those who chose
not to. Young age could be associated with being
physically more active [48].

Further, we observed a ceiling effect of the ADL
score measured by the Barthel’s index. Lue and co-
workers [31] also found such an effect in their study,
particularly for the slowly progressing NMDs. The
Barthel index is a general functional ability scale
that is not disease specific [3]. We opted to use this
scale in our study because our respondents belong to
two different NMD diagnoses. In a future study, one
may consider a combination of disease specific and
general measures of functional ability that are more
sensitive to change. Using questionnaires to gather
information could also cause a response bias, in that
respondents may overstate their level of functional
ability and physical activity [42].

Our logistic regression models were conducted
with a lower number of participants compared to the
overall study respondents. We have analysed the dif-
ferences between those included in the regression
models and those excluded to account for potential
selection bias. Nonetheless, a reduced number of sub-
jects in our models has constrained us from including
more covariates in the analyses.

Lastly, the multiple logistic regression model only
explained 35.2% (R2 = 0.352) of the variance based
on included variables. This implies that other vari-
ables not included in this study might play an essential
role to determine physical activity. Other factors that
were positively correlated with physical activity, such
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as exercise self-efficacy and feeling of enjoyment
[18], and factors that hindered physical activity such
as fear of falling and lack of motivation [16], may
need to be explored. A qualitative approach may be
used in future studies to explore other factors that
may influence the level of physical activity.

CONCLUSION

Low functional ability was associated with being
physically inactive in subjects with LGMD and CMT.
People with LGMD in this study appeared to be more
inactive compared with people with CMT. Educa-
tional level was negatively associated with physical
activity. Contrary to other studies, we did not find
significant association in known clinically relevant
variables, such as fatigue or participation in phys-
iotherapy and adapted physical activity programs.
Future studies would benefit from a longitudinal
design, more robust instruments, and the use of quan-
titative and qualitative methods.
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M, Moore SA, et al. A study of physical activity com-
paring people with Charcot-Marie-Tooth disease to normal
control subjects. Disabil Rehabil. 2017;39(17):1753-8. doi:
10.1080/09638288.2016.1211180.

[18] Anens E, Emtner M, Hellström K. Exploratory study
of physical activity in persons with Charcot-Marie-
Tooth disease. Arch Phys Med Rehabil. 2015;96(2):260-8.
doi:10.1016/j.apmr.2014.09.013.

[19] Prada V, Hamedani M, Genovese F, Zuppa A, Benedetti
L, Bellone E, et al. People with Charcot-Marie-Tooth dis-
ease and COVID-19: Impaired physical conditions due
to the lockdown. An International cross-sectional survey.
Ann Phys Rehabil Med. 2020;63(6):557-59. doi:10.1016/
j.rehab.2020.10.001.

[20] Kalkman JS, Schillings ML, Zwarts MJ, van Engelen BG,
Bleijenberg G. The development of a model of fatigue
in neuromuscular disorders: a longitudinal study. J Psy-
chosom Res. 2007;62(5):571-9. doi:10.1016/j.jpsychores.
2006.11.014.

[21] World Health Organization. International classification of
functioning, disability and health: ICF. Geneva: World
Health Organization; 2001.

[22] Craig CL, Marshall AL, Sjöström M, Bauman AE, Booth
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