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The aim of this study was to explore and describe the exercise be-
haviours and barriers in people with Charcot-Marie-Tooth disease 
(CMT), with a particular focus on resistance training (RT). Ninety-four 
Australian adults with a diagnosis of CMT completed an online survey. 
Fifty-seven percent of respondents reported performing some form of 
RT each week. Those performing RT engaged in more aerobic activity 
(P≤ 0.01) and were involved in longer periods of structured exercise 
(P< 0.01) compared to those not performing RT. The RT group was more 
likely to perceive their exercise levels as acceptable (P< 0.01), that fol-
lowing a program was important (P= 0.02), and that exercise is benefi-
cial (P= 0.04). The RT group were more likely to have been advised to 

exercise (P= 0.02). Common barriers to exercise were fatigue (64.9%), 
pain (57.4%), motivation (51.1%), and time (46.8%). RT status did not in-
fluence the type of barriers experienced. Weekly RT time was positively 
associated with exercise satisfaction (r= 0.43, P< 0.01) and walking dis-
tance prior to resting (r= 0.29, P= 0.04). The findings suggest that posi-
tive exercise experiences, advice, assistance from a trainer, and poten-
tially greater resources may influence participation in RT for people 
with CMT.

Keywords: Muscle strength, Neurodegeneration, Peripheral neuropa-
thy, Physical activity, Exercise adherence

INTRODUCTION

Charcot-Marie-Tooth disease (CMT) is one of the most common 
motor and sensory neurological disorders. It affects an estimated 1 
in 2,500 individuals (Szigeti and Lupski, 2009), equating to approx-
imately 10,144 cases in Australia. These figures are conservative 
given the likelihood of under diagnosis. CMT is inherited through 
a mutation of genes responsible for the structure and function of 
peripheral nerves. Both motor and sensory nerves are affected, pre-
dominantly in the lower limbs. The most common type of CMT 
is 1A, accounting for roughly 60% of total CMT cases (Fridman 
et al., 2015). Onset of CMT generally occurs during childhood or 
within the first 20 years of life. Damage to the peripheral nerves 
causes muscle wasting, weakness, and sensory loss in the extremities, 
with a distal to proximal progression (Maggi et al., 2011; Newman 
et al., 2007). Depending on severity, the disease can have a signif-

icant impact on functional ability, particularly due to muscle weak-
ness in the foot and ankle. Activities such as walking and jogging 
become increasingly difficult and presents a higher risk of ankle 
sprains and falls (Burns et al., 2009). These limitations lead to a loss 
of independence and reduced health-related quality of life (Pfeiffer 
et al., 2001). Currently, no curative treatments are available for 
CMT and because it is a highly variable disease, identifying specif-
ic management procedures is challenging (Pisciotta et al., 2021).

Exercise has been identified as an effective treatment strategy 
for people with CMT (Corrado et al., 2016). A systematic review 
by Sman et al. (2015) investigated the effects of exercise in this 
clinical population and found that most studies involved resistance 
training (RT) interventions. The results from this review showed 
that RT was effective for improving strength, functional activities, 
and muscle fibre size. Similarly, the studies that involved aerobic 
training showed favourable changes in some measures of strength 
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and functional activities, as well as an increase in aerobic capacity 
(El Mhandi et al., 2008). There were also studies that used com-
bined exercise interventions with positive changes found for ankle 
flexibility, balance, and physical function (Maggi et al., 2011; Mat-
jacić and Zupan, 2006). The greater proportion of studies exam-
ining RT compared to other exercise modalities in people with CMT 
is most likely due its ability to target specific muscle weaknesses 
(Voet et al., 2013). However, most exercise studies involving this 
clinical population generally involve small sample sizes, which 
presents a problem when analysing the data and interpreting the 
results. Additionally, there are difficulties with making inferences 
to the broader CMT population, hence preventing the exercise 
findings from being generalized.

For people with CMT, exercise intolerance and undue fatigue are 
common complaints (Mori et al., 2020). This reduced physical 
ability is directly related to the disease, but physical decondition-
ing is also a contributing factor. As a result, exercise might not be 
enjoyable for some people with CMT, which could negatively af-
fect long-term adherence to exercise programs. There has been one 
study to date that has explored the perceived facilitators and bar-
riers to physical activity in people with CMT (Anens et al., 2015). 
This study surveyed 44 people with CMT and found that facilita-
tors of physical activity were self-efficacy for physical activity, ac-
tivity-related factors, and assistive devices. Additionally, self-effi-
cacy for physical activity and fatigue explained 32% of the variation 
in physical activity. Physical activity refers to any movement that 
a person performs, while exercise is defined as planned, structured, 
repetitive, and intentional movement that is intended to improve 
or maintain physical fitness (Caspersen et al., 1985). Currently no 
study to date has investigated the exercise habits and barriers to 
exercise in people with CMT.

The aim of this study was to explore and describe the exercise 
behaviours and barriers in people with CMT. Since RT is an im-
portant exercise modality for people with CMT, a particular focus 
was placed on the results of respondents involved in RT compared 
to respondents that did not participate in this exercise modality. 
The findings may be helpful to allied health practitioners when 
prescribing exercise for people with CMT.

MATERIALS AND METHODS

Participants
Individuals aged 20 to 76 years with a diagnosis of CMT and 

residing in Australia participated in this study. One hundred for-
ty-one people commenced the survey, however there were 94 in-

dividuals that completed it (i.e., 66.7% competition rate). An on-
line survey was created using Research Electronic Data Capture 
(REDCap) digital and was hosted on The University of Sydney’s 
REDCap server. The survey was advertised through social media 
networks and on the CMT Australia website. Additionally, people 
with CMT from previous studies at The University of Sydney were 
invited via SMS to complete the survey. Interested individuals 
were provided with details of a landing page to check study eligi-
bility and for access to the survey link. The eligibility criteria in-
cluded being clinically diagnosed with CMT, aged ≥18 years, and 
living in Australia. The survey was available from June to October 
2022. Each subject read and signed (using a checkbox) an informed 
consent document approved by the University of Sydney Human 
Research Ethics Committee (approval number: 2022/277).

Design
The survey consisted of 30 questions and was divided into four 

subgroups. These subgroups included participant information, 
exercise and medical history, current exercise habits, and other 
habits and potential barriers. Specific questions included in the 
survey are shown in Table 1. The survey questions were mostly 
fixed response (with some open-ended). Additionally, for questions 
that asked about satisfaction with physical activity levels in the 
past year and quantifying weekly exercise volume a slider scale 
was used (e.g., 0 to 100). Respondents gauged their intensity of 
an aerobic activity based on descriptors. Low intensity allowed en-
gaging in conversation to be easy, moderate-intensity activity made 
engaging in conversation harder than normal, and high-intensity 
activity made engaging in conversation difficult. Prior to releasing 
the survey, it was pilot tested to assess for errors and evaluation of 
user experience. All surveys were screened for duplicates and ques-
tionable responses (e.g., untruthful responses indicated by unreal-
istic respondent characteristics).

Data analysis
Statistical analyses were performed using IBM SPSS Statistics 

ver. 28.0 (IBM Co., Armonk, NY, USA). Normality of data was 
assessed using the Kolmogorov–Smirnov test. Given the inconsis-
tent normal data distribution, nonparametric tests were used for 
all analyses. Continuous data was presented as median with inter-
quartile range. Differences between RT and non-RT (NRT) groups 
for continuous data were analysed using the Mann–Whitney U-test. 
Categorical data was presented as number of responses and per-
centage of respondents. The differences between RT and NRT 
groups for categorical data was assessed using the chi-square test 
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of independence. Relationships between RT time (per week) and 
other variables with continuous data were assessed with the Spear-
man rank correlation coefficient. Both the strength of relation-

ships and 95% confidence interval (CI) were reported. Strength of 
correlations were qualitatively assessed using the following crite-
ria: trivial (r<0.1), small (r>0.1 to 0.3), moderate (r>0.3 to 0.4), 
strong (r>0.5 to 0.7), very strong (r>0.7 to 0.9), nearly perfect 
(r>0.9), and perfect (r=1.0) (Hopkins et al., 2009). Significance 
was set at P<0.05.

RESULTS

Background characteristics
The characteristics of the respondents are presented in Table 2. 

Most respondents reported having at least one comorbidity (53.2%) 
and taking one or more medications (74.4%). The most common 
comorbidities reported were related to musculoskeletal conditions 
(RT, n=9, NRT, n=9), mental health (RT, n=10, NRT, n=6), 
neurological disorders (RT, n=3, NRT, n=7), and respiratory dis-
ease (RT, n=6, NRT, n=4). Other comorbidities reported were 
related to cardiovascular disease (RT, n=2, NRT, n=6), metabolic 
conditions (RT, n=3, NRT, n=5), digestive conditions (RT, n=2, 
NRT, n=6), cancer (RT, n=3, NRT, n=1), and renal disease (RT, 
n=1, NRT, n=1). Respondents in RT compared to NRT reported 
taking a greater number of medications (P=0.04). Respondents 
had a median time since CMT diagnosis of 20.5 years and rated 
the severity of their CMT symptoms as moderate (median of 61.5 
on 100-point scale). The most common CMT symptoms reported 
were weakness (93.6%), decreased sensation in feet (85.1%), fa-
tigue (83.0%), trips and falls (78.7%), pain (77.7%), and tingling 
sensation (61.7%).

Most respondents were employed (64.9%), with 38.3% of re-
spondents involved in sedentary type occupations. Of the respon-
dents employed, 23.0% perceived the physical nature of their job 
as being moderately to very strenuous, while 68.9% perceived the 
psychological nature of their job as being moderately to very stren-
uous. Difficulties with activities of daily living (ADL) were report-

Table 1. Survey questions

1. Participant information
1.1 What is your age?
1.2 What is your height?
1.3 What is your weight?
1.4 Have you been diagnosed with any other medical conditions?
1.5 If you are taking any medications, please select all that apply.
1.6  How many years since your diagnosis of CMT?
1.7 What health care professionals have been involved in your care for CMT?

2. Exercise and medical history
2.1 Rate the severity of your CMT diagnosis.
2.2 What symptoms potentially related to CMT do you experience regularly?
2.3 Have you participated in a structured exercise program within the past year?
2.4 Have you been advised in the past to participate in an exercise program?
2.5 How satisfied are you with your physical activity levels during the past year?
2.6 Have your exercise habits changed during the COVID-19 pandemic?

3. Current exercise habits
3.1  In a typical week, how many minutes do you spend participating in  

low-intensity aerobic activity?
3.2  In a typical week, how many minutes do you spend participating in  

moderate-intensity aerobic activity?
3.3  In a typical week, how many minutes do you spend participating in  

high-intensity aerobic activity?
3.4  In a typical week, how many minutes do you spend participating in  

resistance training?
3.5 Who do you usually exercise with?
3.6 What locations do you exercise at?
3.7 If you are currently following a program, who supplied this to you?
3.8  Do you believe your current aerobic activity levels are acceptable for the 

management of CMT?
3.9  Do you believe your current resistance training activity levels are acceptable 

for the management of CMT
3.10  If you have participated in exercise during the last year, have you noticed 

improvements in your overall health and wellbeing?
3.11  At any stage have you been concerned that participating in exercise may 

have a negative impact on your health and wellbeing?
3.12  If you have participated in a structured exercise program during the past 

year, is there anything you would have changed?
4. Other habits and potential barriers

4.1 How physically strenuous is your job?
4.2 How psychologically strenuous is your job?
4.3 How long can you walk before needing to rest?
4.4  What are some barriers that might prevent you from participating in a struc-

tured exercise program?
4.5  How important do you think it is for you to be participating in a structured 

exercise program?

COVID-19, coronavirus disease 2019; CMT, Charcot-Marie-Tooth disease.

Table 2. Description of background variables for total sample and differences 
between groups that did and did not engage in resistance training

Variable All (n= 94) RT (n= 54) NRT (n= 40) P-value

Age (yr) 52.0 (45.0–62.0) 50.5 (45.8–62.3) 53.5 (45.0–61.8) 0.81
BMI (kg/m2) 27.2 (23.9–32.8) 26.3 (23.9–32.3) 29.1 (23.7–33.7) 0.22
Total comorbidities (n)

1–2 77 45 32 0.11
3–4 14   9   5
≥ 5   3   0   3

(Continued)
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ed by 88.3% of respondents with these difficulties being experi-
enced frequently (79.8% of respondents). Respondents reported 
being able to walk for a median time of 20 min prior to needing a 
rest. Most respondents had physiotherapists involved in their care 
(78.7%), with no difference been RT and NRT groups. Exercise 
physiologists were part of the care team for 42.6% of respondents, 
with a greater number of respondents in the RT group compared 
to NRT group using this allied health service (51.9% versus 
30.0%, respectively, P=0.03). There were no other statistical dif-
ferences between the RT and NRT groups for background charac-
teristics.

Exercise habits and related perceptions
Respondents in the RT group reported engaging in a median 

time of 57 min of RT weekly. The RT group compared to NRT 
group also engaged in a greater amount of aerobic training at low, 
moderate, and high intensities in a typical week (P≤0.01) (Table 3). 
Just less than half of all respondents (48.9%) had completed struc-
tured exercise training for a period of greater than 3 months with-
in the previous year. There was a significant difference between the 
exercise history of the RT and NRT groups (P<0.01). No struc-
tured exercise training was performed by 65% of respondents in 
the NRT group, while 72.2% of the respondents in the RT group 
reported performing greater than 3 months of structured exercise 
training. Most respondents (61.7%) had been advised in the past 
to exercise to improve their health, with a greater number in the 
RT compared to NRT group (72.2% vs. 47.5%, respectively, 
P=0.02). Approximately 40% of respondents perceived their lev-
el of resistance and aerobic training was acceptable, with more re-
spondents expressing this perception in the RT group (P<0.01) 
(Fig. 1A, B). Belief in the benefits of exercise was reported by 67% 
of respondents, with this view higher amongst the RT group. A 
slightly lower than moderate exercise satisfaction was reported, 
with a higher satisfaction among the RT group compared to the 
NRT group (P<0.01). Most respondents considered following a 
structured exercise program very important (68.0%), with more 
respondents in the RT group having a similar opinion (P=0.02). 
Of the respondents that exercised, 79.7% noticed an improvement 
in their health and wellbeing, with a significantly greater number 
among the RT group (P=0.03).

Most respondents exercised with someone (69.1%), with a train-
er being the most popular support (54.1%), followed by exercising 
with friends or family (16.0%), and exercising in a group (13.8%). 
Respondents in the RT compared NRT group were more likely to 
use a trainer (48.1% vs. 17.0%; P=0.02), with no other differenc-

Variable All (n= 94) RT (n= 54) NRT (n= 40) P-value

Total medications (n)
1–2 57 34 23 0.81
3–4 25 13 12
≥ 5 12   7   5

Years since  
diagnosis

20.5 (10.0–34.3) 20.0 (10.0–33.3) 27.0 (12.0–39.0) 0.32

CMT severity  
(0–100)

61.0 (50.0–75.3) 62.5 (50.0–75.0) 60.0 (50.0–76.0) 0.64

CMT symptoms (n)
Pain

Yes 73 42 31 0.98
No 21 12   9

Weakness
Yes 88 49 39 0.19
No   6   5   1

Fatigue
Yes 78 43 35 0.32
No 16 11   5

Tingling sensations
Yes 58 31 27 0.32
No 36 23 13

Trips or falls
Yes 74 42 32 0.80
No 20 12   8

Difficulty concentrating
Yes 26 17   9 0.34
No 68 37 31

Difficulty with ADLs
Yes 48 30 18 0.31
No 46 24 22

Poor sleep
Yes 48 28 20 0.86
No 46 26 20

Decreased sensation in legs/feet
Yes 80 43 37 0.08
No 14 11   3

Difficulties with ADLs (n)
Yes 83 49 34 0.39
No 11   5   6

ADLs difficult frequency (n)
Never   5   2   3 0.18
Occasionally 14 11   3
Frequently 75 41 34

Distance walking 
before rest (min)

20 (10–52.5) 25.0 (13.8–60.0) 15.0 (6.3–30.0) 0.06

Values are presented as median (interquartile range) or number.
RT, resistance training; NRT, no resistance training; BMI, body mass index; CMT, 
Charcot-Marie-Tooth disease; ADL, activities of daily living.

Table 2. Description of background variables for total sample and differences 
between groups that did and did not engage in resistance training (Continued)



https://www.e-jer.org    39https://doi.org/10.12965/jer.2346020.010

Newman L, et al.  •  Exercise behaviours and barriers in CMT

es between groups for exercise support. Exercising at home was 
performed by 58.5% of respondents, followed by in a park (48.9%), 
and at an exercise clinic or facility (28.7%). Respondents in the 
RT compared to the NRT group were more likely to exercise at a 
clinic or facility (44.4% vs. 7.5%, respectively; P<0.01), with no 
significant differences between groups for the other exercise loca-
tions. For the RT group, 46.2% of respondents received their ex-

ercise program from a health professional or trainer.

Effect of COVID-19 on exercise habits and barriers to 
exercise

As a result of the coronavirus disease 2019 (COVID-19) pandem-
ic, exercise habits changed for 59.6% of respondents, with reduced 
motivation being the main factor (28.7%). Other factors affecting 

Table 3. Exercise habits and related perceptions for total sample and differences between groups that did and did not engage in resistance training

Variable All (n= 94) RT (n= 54) NRT (n= 40) P-value

Resistance training (min) 19.5 (0-66.0) 57.0 (30.0-132.0)   0 < 0.01
Aerobic training (min)

Low intensity 90.0 (30.0–180.8) 120.0 (60.0–186.8) 57.0 (21.0–150.0) 0.01
Moderate intensity 21.0 (0–75.8) 34.5 (11.3–120.0) 0 (0–29.3) < 0.01
High intensity 0 (0–16.5) 4.5 (0–44.3)   0 < 0.01

Advised to exercise
Yes 58 39 19 0.02
No 36 15 21

Belief of benefit from exercise
Yes 63 44 19 0.04
No 22 10 12

Belief of negative impact from exercise
Yes 34 18 16 0.24
No 55 36 19

Exercise history satisfaction 43.0 (25.0–67.0) 54.5 (30.0–83.5) 29.0 (15.3–50.0) < 0.01
Importance of following an exercise program

Not important   2   1   1 0.02
Somewhat important 28 10 18
Very important 64 43 21

Noticed improvements in health and wellbeing from exercise
Yes 47 38   9 0.03
No 12   6   6

Values are presented as median (interquartile range) or number.
RT, resistance training; NRT, no resistance training.

Fig. 1. Perception of acceptable level of aerobic training and resistance training. (A) Responses for aerobic training. (B) Responses for resistance training. All, total 
sample; RT, resistance training; NRT, no resistance training.
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exercise habits included limited access to equipment and facilities 
(22.3%), and changes in health (17.0%). Limited access to equip-
ment and facilities had a greater impact on RT compared to NRT 
(31.5% vs. 10.0%, P=0.01). The most popular barriers to exer-
cise included fatigue (64.9%), pain (57.4%), motivation (51.1%), 
time (46.8%), access to facilities (28.7%), access to equipment 
(27.7%), and transport (11.7%). There were no significant differ-
ences between the RT and NRT groups for barriers to exercise.

Relationship between RT time (per week) and predictor 
variables

A moderate positive relationship was observed between weekly 
RT time and exercise history satisfaction (r=0.43, P<0.01; 95% 
CI, 0.18–0.63) (Fig. 2A). There was a small positive relationship 
found between RT time and walking distance prior to resting (r= 
0.29, P=0.04; 95% CI, 0.01–0.52) (Fig. 2B). No significant rela-
tionships were found between RT time and age (r=-0.26, P=0.06; 
95% CI, -0.50 to 0.02), years since diagnosis (r=-0.23, P=0.09; 
95% CI, -0.48 to 0.05), and CMT severity (r=-0.14, P=0.14; 
95% CI, -0.40 to 0.14).

DISCUSSION

This study aimed to explore and describe the exercise behaviours 
and barriers in people with CMT, with a particular focus on re-
spondents that did versus did not perform RT (i.e., RT versus 
NRT, respectively). Just more than half of the respondents report-
ed performing some form of RT each week. The RT compared to 
NRT group engaged in more aerobic training and were involved 
in a longer period of structured exercise. There was a consistent 
theme in reported perceptions between groups. The RT group 

was more likely to perceive their exercise levels as acceptable, that 
following a program was important, and that exercise is beneficial. 
It is also worth noting that respondents in the RT group compared 
to NRT group were more likely to have been advised to exercise. 
The most commonly reported barriers to exercise included fatigue, 
pain, motivation, time, access to facilities, access to equipment, 
and transport. However, RT status did not influence the type of 
barrier experienced. Weekly RT time was positively associated 
with exercise satisfaction and walking distance prior to resting. 
Findings from this study suggest that people with CMT that en-
gage in RT have more positive expectations about exercise, which 
may assist them with overcoming any potential barriers they en-
counter. However, since an online survey was used to gather infor-
mation for this study, caution is warranted when interpretating 
the findings as this method of data collection is considered to be 
of low quality.

The American College of Sports Medicine (ACSM) recommends 
that for health benefits adults achieve 500–1,000 MET min of 
aerobic exercise per week through 150 min at a moderate intensi-
ty, 75 min at a vigorous-intensity, or a combination of moderate 
and vigorous aerobic exercise (Garber et al., 2011). The respon-
dents for the present study mostly performed low-intensity exer-
cise of a relatively small volume (median of 90 min per week), 
therefore not meeting these guidelines. However, it should be 
noted that there are currently no specific exercise guidelines for 
adults with CMT. There was a large difference in the amount of 
aerobic exercise performed by the RT group compared to NRT 
group at all intensities. Aerobic training in people with CMT has 
been shown to improve physical function (El Mhandi et al., 2008) 
and cardiorespiratory fitness (Wallace et al., 2019). Additionally, 
people with CMT are less active compared to the general popula-

Fig. 2. Relationships between resistance training time (per week), exercise satisfaction, and estimated walking distance before rest. (A) Resistance training (RT) time 
and exercise satisfaction. (B) RT time and walking distance before rest.
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tion (Ramdharry et al., 2017), therefore usually present with aero-
bic deconditioning and secondary disuse muscle atrophy. The RT 
group reported they were able to walk for a median of 25 min be-
fore resting compared to a median of 15 min for the NRT group. 
However, a difference between groups just failed to reach statisti-
cal significance for this outcome (P=0.06). It is possible that re-
spondents belonging to the RT group had better physical condi-
tioning which allowed them to engage in more aerobic exercise.

The RT group engaged in approximately 1 hr of this RT per 
week. Unfortunately, the number of sessions per week was not 
captured in the survey, preventing a comparison to the ACSM RT 
recommendations. These guidelines state that healthy adults should 
engage in at least 2 days per week of RT (Garber et al., 2011). How-
ever, a recent meta-analysis found that the maximum risk reduc-
tion (approximately 10%–20%) for all-cause mortality, cardiovas-
cular disease and total cancer was observed with approximately 
30–60 min per week of RT (Momma et al., 2022). There were 10 
respondents that reported performing 12–24 min of RT per week, 
while the remaining respondents from the RT group reported 
performing 30–300 min per week. This suggests that most of the 
RT group may be receiving health-related benefits from engaging 
this exercise modality. However, the amount of weekly RT does 
not indicate its effectiveness for people with CMT. Further infor-
mation about the acute programming variables for RT such as in-
tensity, volume, frequency, and exercise type would be required to 
determine whether the exercise being performed is optimal for 
improving muscle performance. For people with CMT, training 
specific muscle groups may provide greater benefit for function, 
gait, and balance. These might include resistance exercises target-
ing the abductor and adductor hip muscles (Hackett et al., 2021; 
Roberts-Clarke et al., 2016), dorsiflexor, and plantarflexor muscles 
(Burns et al., 2017). As for the respondents from the RT group 
who reported believing their exercise levels were insufficient, it is 
possible that their exercise prescription was suboptimal and there-
fore not achieving the desired results.

Moinuddin (2021) concluded that studies on RT in people with 
CMT have generally failed to find statistically significant benefits 
in terms of strength gain. This author speculated that RT can be 
difficult to implement and study in CMT due to the nature of the 
disease. For the respondents in the present study, the RT group 
reported more favourable attitudes towards engaging in exercise. 
The RT group adopted more frequent and longer lasting exercise, 
as well as being more likely to believe in benefits from exercising. 
These characteristics in the RT group are consistent with Bandu-
ra’s theory concerning greater adherence to an activity, which is 

thought to be due to higher expectations of both self-efficacy and 
outcome expectancy (Perkins et al., 2008). Additionally, exercise 
satisfaction was positively related to weekly RT time in agreement 
with the effects of positive psychological traits influencing involve-
ment in RT. The only other significant predictor of RT time was 
walking distance prior to resting, suggesting that fitness or physi-
cal function plays a role.

Since a greater percentage of respondents in the RT group com-
pared to NRT group were advised to participate in exercise by a 
health care professional, it appears that education was another fac-
tor that influenced exercise behaviours. Improving knowledge 
about how certain lifestyle changes can positively affect overall 
health is crucial for increasing self-efficacy and reducing helpless-
ness (Collado-Mateo et al., 2021). Additionally, the person pro-
viding the advice or the exercise program may affect adherence. 
Higher levels of exercise adherence may be observed when pre-
scribed by physicians compared to other professionals (e.g., per-
sonal trainers) (Collado-Mateo et al., 2021). This is consistent 
with the health belief model, where expected benefits relates to 
involvement in an activity (Khodaveisi et al., 2021). While 79.6% 
of the RT group reported believing that following an exercise pro-
gram was very important, only 46% of this group received an ex-
ercise program from a health professional or trainer. Therefore, it 
appears that multiple factors are likely to be involved in the deci-
sion of respondents to engage in regular RT.

Most respondents were overweight with at least 1–2 comorbid-
ities, were employed in sedentary type occupations, and had diffi-
culties with ADLs on a regular basis. Although the reported se-
verity of CMT was moderate, the overall health of respondents was 
generally poor. Findings from the systematic review conducted by 
Sman et al. (2015) reported mean body mass index ≥29 kg/m2 for 
people with CMT that participated in exercise interventions. As 
results showed the most common CMT symptoms were weakness, 
decreased sensation in feet, fatigue, trips and falls, pain, and tin-
gling sensations, the poor physical health of the respondents is 
likely attributed to increased sedentary behaviour influenced by 
these disabling symptoms.

While the RT group was satisfied with their level of exercise 
and more likely to notice improvements in their health and well-
being during exercise, the outlook for the NRT group was less 
positive. The NRT group were more likely to have negative atti-
tudes towards exercise, believed their current exercise levels were 
unacceptable, and were less satisfied with their physical activity 
levels. There were minimal statistical differences between the RT 
and NRT groups for the background characteristics and more im-
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portantly, the barriers to exercise were similar for both groups. 
Therefore, it appears that the RT group may be more driven (i.e., 
motivated) to exercise, have more resources to assist with imple-
menting exercise, and have greater support to continue exercising. 
However, the survey was inadequately designed to explain exer-
cise barriers and this topic would be better explored using a quali-
tative study design (i.e., interviews and focus group discussions).

Most respondents participating in structured exercise reported 
being supervised by a trainer. No research to date has examined 
the effects of supervised versus unsupervised exercise training in 
people with CMT. However, in older adults, exercising under su-
pervision is an effective strategy for improving adherence (Picorelli 
et al., 2014), as well as training-induced adaptations (Lacroix et al., 
2016). Therefore, it would seem highly plausible that similar ef-
fects from supervised exercise would be achieved in people with 
CMT. It might not always be feasible for people with CMT to ac-
cess to a trainer (due to location or finances). Survey results showed 
that the majority of respondents reported engaging in some form 
of exercise at home. There is limited evidence to support the feasi-
bility and efficacy of home-based exercise programs, however, this 
is a strategy that may successfully address the barriers of time 
(46.8%) and transport (11.7%). There were also 44.4% of respon-
dents in the RT group that reported being more likely to exercise 
at a clinic or facility. Provided adequate equipment is available, 
home-based programs may further improve RT participation. Fur-
thermore, such a program may overcome changes to exercise hab-
its caused by events such as the COVID-19 pandemic where these 
habits were negatively affected due to limited access to equipment 
and facilities.

There are certain limitations concerning this study that should 
be acknowledged. The web-based survey enabled a greater cover-
age of respondents, so that data could be generalizable to people 
with CMT. However, the findings from this study may not be 
generalizable to this clinical population. There was a 66.7% com-
pletion rate which meant that there was a 33.3% noncompletion  
bias. A total of 94 respondents completed the survey which was 
more than double the previous physical activity survey in people 
with CMT (Anens et al., 2015). Although, the sample size of this 
population would need to be larger to allow the results to be gen-
eralized to people with CMT. Other limitations with using the 
web-based survey tool included the lack of details or depth on ex-
ercise prescription, exercise barriers, and perceptions to exercise. 
Therefore, the addition of an interview (as mentioned previously) 
might have been a better method for collecting additional infor-
mation as well as to clarify certain questions. Unfortunately, gen-

der was not captured in the survey which prevented further analy-
sis of this factor on exercise behaviour and barriers to participation. 
Another issue relating to surveys in research is the accuracy of re-
spondents’ answers. The accuracy and truth of the responses for 
the present study is unknown. However, respondents were informed 
(i.e., statements placed on survey page) that all information was 
confidential and only available to the authors, which may have in-
creased the accuracy and truth of the responses.

This study provides information on the exercise behaviours and 
barriers to participation of Australian adults with CMT. Approxi-
mately half of the respondents engaged in regular RT with these 
same respondents also having more positive attitudes towards ex-
ercise. Barriers to exercise participation were similar between respon-
dents regardless of RT participation. Positive exercise experiences, 
advice, assistance from a trainer, and potentially greater resources 
may have influenced RT participation. However, further research 
using a qualitative study design is needed to examine this topic 
more thoroughly. Allied health professionals should consider the 
information covered in this study when prescribing exercise for 
people with CMT to assist with long-term adherence to a program.
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