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ABSTRACT

Objective: This study aims to evaluate the status of receiving home exercise programs and adherence among individ-
uals with multiple sclerosis (MS), providing insights for clinical practice.

Methods: Individuals diagnosed with MS, aged 18 and over, literate, and reached through the social media platforms of 
the MS Society of Türkiye, were included in the study. Individuals who did not fully complete the questions asked and/
or gave answers irrelevant to the topic, who reported comorbidities that may prevent participation in exercise along 
with MS, and those not meeting the specified age criteria were excluded from the study. Data were collected through 
an online questionnaire assessing MS patients’ sociodemographic and clinical characteristics and their engagement 
and adherence to home exercise programs.

Results: A total of 217 people (n = 36) male, (n = 181) female, participated in the study. While the rate of having a pre-
scribed home exercise program among all participants was 12.90%, this rate was 8.33% for men and 13.81% for women. 
When the compliance of the participants with home exercise programs was examined, all men stated they sometimes 
applied these programs. This rate was found to be 52% for women.

Conclusion: The study demonstrated that a considerable proportion of individuals with MS did not engage with the 
prescribed home exercise programme. Furthermore, the adherence rates and frequency of exercise updates were 
found to be inadequate. Since the MS population is increasing steadily in Türkiye, it is vital to facilitate access to effec-
tive exercises for people with MS and to ensure lifelong compliance with these exercises.
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Introduction

Multiple sclerosis (MS), defined as a chronic autoimmune disease affecting the central nervous system, 
progresses with demyelination and neuronal loss.1 The worldwide prevalence of MS is approximately 2.3 
million, and it is usually diagnosed between the ages of 20 and 50.2 Multiple sclerosis causes motor, sen-
sory, visual, and autonomic disorders in the central nervous system, impairs physical and cognitive func-
tions in individuals, and negatively affects quality of life and employment.3 The treatment of individuals 
with MS requires multifaceted applications, primarily drug and exercise rehabilitation.4 The effectiveness 
of the treatment depends on the compatibility of the applied medical method with the etiology of the 
disease and comorbid factors, as well as patients’ biopsychosocial characteristics, patient gender, and the 
level of compliance with the treatment processes.5,6 The study by Craft et al7 also indicated that exercise 
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What is already known on this 
topic?

•	 Multiple sclerosis is a chronic con-
dition with complex treatment 
needs, including exercise-based 
rehabilitation.

•	 Compliance with home exercise pro-
grams is crucial for achieving the 
intended benefits of  rehabilitation in 
individuals with MS.

•	 Despite the benefits of  home-based 
exercise programs, adherence rates 
are often low due to barriers such 
as motivation, access to physiother-
apy guidance, and program renewal 
frequency.

What this study adds on this 
topic?

•	 This study highlights that only a 
small percentage (12.9%) of  individ-
uals with MS in Turkey receive pre-
scribed home exercise programs.

•	 Adherence to home exercise pro-
grams was found to be limited, with 
significant barriers such as inade-
quate motivation and lack of  proper 
guidance.

•	 The findings emphasize the need for 
individualized, regularly updated, 
and supported home exercise pro-
grams to improve adherence and 
maximize health outcomes for indi-
viduals with MS.
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alone may not be beneficial for women under all circumstances. In 
order to maximize the benefits of exercise on quality of life, women 
may need to exercise under certain conditions and qualifications. 
These findings are particularly important for healthcare providers who 
prescribe exercise programs. It also suggests that it may not be neces-
sary to consider exercise attributions when designing an exercise pro-
gram for men. Apart from this, many studies have been conducted on 
the compliance of individuals with MS with medical treatment, and 
researchers have frequently emphasized that there are still factors that 
need to be defined.8,9 No matter how good the recommended prescrip-
tion is, if the patient cannot comply with it for any reason, the treat-
ment cannot be successful. Therefore, studies affecting compliance are 
also important to increase the effectiveness of medical treatment.8,9

There are studies in the literature on the importance of compliance with 
exercise therapy in individuals with chronic neurological diseases.10,11 
Recommended exercise programs can take many forms, but they are 
divided into 2 types: supervised exercise programs and home exercise 
programs. There are some studies showing that supervised exercise 
programs increase compliance with exercise in neurological diseases, 
but their sustainability is difficult due to cost-effectiveness, lack of time, 
distance, transportation, disability, lack of specialists, insurance cover-
age, or the severity of the disease.12-17 On the other hand, home-based 
structured exercise programs have been reported to be cheap, easy to 
implement, and effective. As in medical treatment, the key to achieving 
the targeted results in home exercise is patient compliance.18 The situ-
ation is similar for individuals with MS. It has been reported that home 
exercise programs carried out in the comfort of home environments 
can eliminate factors that negatively affect exercise participation in 
individuals with MS, such as transportation difficulties, the compulsion 
to work due to economic deficiencies, or the need for caregivers. It has 
also been emphasized that such home exercise programs may increase 
the regularity and continuity of participation.19

A review of the literature indicated that there was no study on the 
examination of the status of patients with MS receiving a home exer-
cise program and their compliance with the program. In this context, 
we aimed to define the status of receiving a home exercise program 
and compliance with this program in individuals with MS and to create 
a resource for clinical practice.

Methods

This research, designed as a cross-sectional study, began with obtain-
ing individuals’ informed consent, followed by data collection through 
an online questionnaire using Google Forms. The data collection 
phase was carried out in collaboration with the Turkish MS Association, 
which, as of 2020, has approximately 1200 members from many prov-
inces of Türkiye. The population of the study reflects the characteristics 
of the MS population in the country well due to this diversity. The 
association’s extensive patient network facilitated access to more par-
ticipants, which promoted the study further. After obtaining permis-
sion from the MS Society of Türkiye, the survey link was shared with 
individuals on their official social media platforms. Individuals who 
answered all items on the questionnaire were included in the study. 
The study group consisted of individuals with MS who volunteered to 
participate and were selected using the random sampling method. 
The inclusion criteria were agreeing to participate in the study after 
being informed, having been diagnosed with MS, being aged ≥18 
years, and having Turkish literacy. The exclusion criteria were not fully 
completing the questions and/or giving answers that were not relevant 
to the topic, reporting comorbidities that could prevent participation 
in exercise along with MS, and not meeting the specified age criteria. 
Accordingly, 217 individuals with MS (181 female and 36 male) were 
reached in the study. Ethical approval for the study was obtained from 

the Trakya University Scientific Research Ethics Committee (Approval 
no: 7/15, Date: March 01, 2021).

Data Collection Tools
Data were collected using an information form created by the 
researchers. The information form contained questions to determine 
the sociodemographic characteristics of individuals with MS, their sta-
tus of receiving home exercise programs, and their compliance with 
these programs.

Information Form
This is a 16-question form created by the researchers to determine 
the participants’ age, height, weight, gender, MS type, and time of MS 
diagnosis. “Has your doctor ever told you that exercising is not safe 
for you?” “Do you have any health problems that prevent you from 
exercising?” These questions were used to determine the exclusion cri-
teria for the study. In addition to sociodemographic data, this form 
included the following questions: “Do you have a home exercise pro-
gram?”, “Do you follow your home exercise program regularly?”, “I can-
not follow the home exercise program regularly because…….?”, “How 
often is your home exercise program renewed?”, and “How would you 
best describe your home exercise program?” These items were used to 
question whether individuals with MS received a home exercise pro-
gram and, if so, their knowledge about its application.

Sample Size
The sample size was determined using the Raosoft sample size calcu-
lator. Based on data from the Turkish MS Society, the population size 
of individuals with MS in Türkiye was estimated to be approximately 
80 000. For this study, the margin of error (α = 0.05) and a 90% confi-
dence level were specified, resulting in a minimum required sample 
size of 270 individuals. The sample included in the study consisted of 
217 participants, representing a confidence level of 85.9%.

Statistical Analysis
Descriptive statistics for categorical variables were presented using 
frequencies and percentages. The Shapiro–Wilk test was employed 
to examine the normality of numerical variables. Descriptive sta-
tistics of quantitative variables were given using mean-standard  
deviation (X̅ ± SD) values for normally distributed data and medians 
(min-max) for non-normally distributed data. Statistical analysis of the 
data was performed using the Statistical Package for Social Sciences 
version 27.0 software (IBM Corp.; Armonk, NY, USA).

Results

Findings about the descriptive characteristics of the participants 
included in the study are given in Table 1.

As shown in Table 2, the mean age of 217 participants, including 181 
females and 36 males, was 35.73 ± 9.66 years. Participants’ mean BMI 
was 23.06 ± 4.06, and 56.68% were classified as normal weight and 
33.64% as overweight. When the distribution of MS types was exam-
ined, the relapsing-remitting type was the most frequently reported 
among those who knew their MS type, with a rate of 27.64%. The dura-
tion of MS diagnosis in male participants was ≥10 years in 36.11% and 
5-10 years in 33.33%. The duration of the diagnosis in female partici-
pants was 1-5 years and ≥10 years in 30.93% and 5-10 years in 20.99%.

Descriptive statistics of individuals’ status of receiving a home exercise 
program and their compliance with the program by gender are shown 
in Table 2.

It was found that 28 out of 217 participants received a home exercise 
program. When expressed proportionally, the rate of receiving a home 
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exercise program was 12.90% for the general participants, while this 
rate was 8.33% for males and 13.81% for females. It was seen that 100% 
of the males who had a home exercise program practiced it “occasion-
ally” and that 52% of the women did it “usually” and 36% “occasion-
ally”. The reasons stated by men for not doing home exercise regularly 
were “I do not have adequate tools for my exercises,” “I lack motiva-
tion/desire,” and “My muscle stiffness prevents me” in 66.66% and “I 
am not sure if I am doing my exercises correctly,” “I cannot get the 
help I need while doing my exercises,” and “I cannot make time for my 
exercises” in 33.33%. On the other hand, the reasons stated by women 
for not doing the exercises regularly were “I lack motivation/desire” in 
24%, “I am not sure if I am doing my exercises correctly” and “I cannot 
make time for my exercises” in 12%, “I do not have adequate tools for 
my exercises” and “My pain prevents me” in 8%, and “I do not believe 
they are beneficial” and “My muscle stiffness prevents me” in 4%. While 
67.85% of the participants stated the frequency of the renewal of their 
home exercise programs outside of the given options, it was once a 
month for 17.85% and every 3 months for 10.71%. Male participants 
chose the following statements that best described their home exercise 
program at a rate of 33.33%: “My home exercise program was prepared 
specifically for me,” “My home exercise program was given by marking 
it on a form,” and “An applied demonstration of my home exercise pro-
gram was presented to me.” On the other hand, female participants 
chose “I myself organized my own home exercise program” at a rate 
of 48%, “An applied demonstration of my home exercise program was 
presented to me” at a rate of 24%, and “My home exercise program 
was prepared specifically for me” at a rate of 20%. It was determined 
that 71.42% of 217 participants had not been doing any regular physi-
cal activity outside of the home exercise program, while this rate was 
72.22% for men and 71.27% for women.

Discussion

The study demonstrated that a considerable proportion of individuals 
with MS did not engage with the prescribed home exercise program. 
Furthermore, the adherence rates and frequency of exercise updates 

were inadequate. This low rate is thought to reflect a critical situation 
that needs to be considered in terms of the MS population in Türkiye.

In recent years, it has been reported that the use of pharmacological 
agents, as well as the implementation of a rehabilitation program, is 
effective in controlling and modifying the symptoms, relapses, and 
attacks of MS.20,21 It is also known that patient-specific rehabilitation 
programs can improve functional status in MS, reduce disability levels, 
and thus enhance the ability to adapt to daily life.22 One of the most 
important components of a rehabilitation program is exercise. Exercise 
can play an active role in reducing neural apoptosis and neurodegener-
ation in MS, thereby contributing to the management of the disease by 
stimulating neuroplasticity.23 Maintaining exercise programs in a clinical 
setting poses challenges, particularly for individuals with limited access 
to services, advanced disabilities, rural residency, or insufficient socio-
economic resources. It is thought that home-based exercise programs 
can be an alternative to eliminate these adverse effects and enable 
individuals with MS to obtain maximum health benefits from exercise.24 
In our study, it was found that individuals with MS who received a home 
exercise program constituted a very low rate (only 12.9%) of all partici-
pants. The data in a US report25 showing that only 25% of people with 
MS receive a rehabilitation program may also indicate that the rate of 
receiving a rehabilitation program for MS is low, so it can be considered 
that this low rate found in our study is parallel to this information. It 
has been stated in the literature that a multidisciplinary team, which 
includes neurologists, nurses, physiotherapists, exercise physiologists, 
and other health professionals, plays a critical role in recommending 
exercise training and encouraging exercise in people with MS.26 In line 
with both the results of our study and the recommendations in the 
literature, we can say that it is necessary to conduct studies on exercise 
recommendations for individuals with MS in our country and that ben-
eficial results can be obtained in this patient population with individu-
ally planned, controlled home exercise programs.

In our study, the answers given to the questions asked of the people 
who received home exercise programs to determine the characteristics 

Table 1.  Descriptive Statistics of Individuals’ Demographic and MS Characteristics by Gender

​
Male (n = 36) Female (n = 181) Total (n = 217)

X̅ ± SD X̅ ± SD X̅ ± SD
Age (year) 37.47 ± 9.98 35.39 ± 9.58 35.73 ± 9.66
BMI (kg/m2) 24.33 ± 2.78 23.64 ± 0.27 23.06 ± 4.06
​ n % n % n  %
BMI group ​ ​ ​ ​ ​ ​
  Underweight 1 2.77 11 6.07 12 5.52
  Normal weight 18 50.00  105 58.01 123 56.68
  Overweight 17 47.23 56 30.93 73 33.64
  Obese 0 0.00 9 4.97 9 4.14
MS type ​ ​ ​ ​ ​ ​
  Benign 0 0.00 2 1.10 2 0.92
  Relapsing-remitting 7 19.44 53 29.28 60 27.64
  Secondary progressive 2 5.55 11 6.07 13 5.99
  Primary progressive 7 19.44 7 3.86 14 6.45
  I do not know 20 55.55 108 59.66 128 58.98
Time since MS diagnosis (year) ​ ​ ​ ​ ​ ​
  ≤1 5 13.8 31 17.12 36 16.58
  1-5 6 16.66 56 30.93 62 28.57
  5-10 12 33.33 38 20.99 50 23.04
  ≥10 13 36.11 56 30.93 69 31.79
Status of smoking ​ ​ ​ ​ ​ ​
  Yes 14 38.88 41 22.65 55 25.34
  No 22 61.11 140 77.34 166 76.49
BMI, body mass index, SD, standard deviation, X

_
, mean.
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of these programs and to examine people’s adherence to them were 
examined, and it was seen that the rate of those who regularly applied 
the program as recommended was very low. Most of the participants 
reported that they “occasionally” or “usually” practiced the home exer-
cise program given to them. The reasons that prevented them from 
doing the home exercise program regularly were mostly a lack of 
motivation for the program, a lack of necessary equipment for exer-
cise, failure to spare time for exercise, and being unsure whether they 
applied the program correctly. The results of our study indicated that 
even if a home exercise program was given, adherence to the pro-
gram was affected by many factors and that it was weak. The “other” 
response given to the question about the frequency of renewal of the 
home exercise program instead of the options, such as once a month, 
once every 3 months, or once every 6 months, showed that the follow-
up and renewal process of the recommended home exercise program 
was disrupted. In addition, some of the individuals with MS who stated 
that they had a home exercise program were found to determine their 
own home exercise program. This situation may have been because 
individuals with MS believed in the importance of a home exercise 
program, but they did not have enough effective access to a physio-
therapist who could provide home exercise consultancy. At the same 
time, this situation revealed that the home exercise program lacked the 
necessary components so that its health benefits could emerge. Our 

findings were consistent with the results of the study by Ghahfarrokhi 
et  al.27 A review of the literature showed that home-based exercise 
programs performed with the help of mobile applications, internet-
based training programs, and virtual reality were applicable and effec-
tive.28-32 Considering that exercise programs performed in this way can 
also increase motivation and participation, it can be concluded that 
additional interventions are needed to prevent low motivation and 
participation in individuals with MS and to ensure that the home exer-
cise program is continued correctly.

Our research also revealed that more than half of the individuals 
diagnosed with MS did not engage in any physical activity. Although 
the benefits of physical activity for MS have been proven, it is 
known that uncontrolled physical activity can cause severe fatigue 
and additional stress on muscles.33-35 We think that the low number 
of people in our study engaging in physical activity may be due to 
this existing information about the harms of uncontrolled exercise 
and the fact that individuals with MS may not have received correct 
recommendations about physical activity. Even if they did receive 
such recommendations, they may have been insufficient or there 
may have been inadequate encouragement on the relevant sub-
ject. We can also say that organizing training programs on this issue  
may be beneficial.

Table 2.  Descriptive Statistics of Individuals’ Status of Receiving a Home Exercise Program and Adherence to the Program by Gender

​
Male (n = 36) Female (n = 181) Total (n = 217)

n % n % n %
Do you have a home exercise program? ​ ​ ​ ​ ​ ​
  Yes 3 8.33 25 13.81 28 12.90
  No 33 91.66 156 86.18 189 87.09
Do you practice your home exercise program regularly as recommended? ​ ​ ​ ​ ​ ​
  Never 0 0.00 1 4.00 1 3.57
  Occasionally 3 100 9 36.00 12 42.85
  Usually 0 0.00 13 52.00 13 46.42
  Always 0 0.00 2 8.00 2 7.14
*I cannot practice my home exercise program regularly because… ​ ​ ​ ​ ​ ​
  I am not sure if I am doing my exercises correctly. 1 33.33  3 12.00 4 14.28
  I do not have adequate tools for my exercises. 2 66.66 2 8.00 4 14.28
  I cannot get the help I need while doing my exercises. 1 33.33 0 0.00 1 3.57
  I find my home exercises very tiring. 0 0.00 0 0.00 0 0.00
  I cannot make time for my exercises. 1 33.33 3 12.00 4 14.28
  I do not believe they are beneficial. 0 0.00 1 4.00 1 3.57
  I lack motivation/desire. 2 66.66 6 24.00 8 28.57
  My pain prevents me. 0 0.00 2 8.00 2 7.14
  My muscle stiffness prevents me. 2 66.66 1 4.00 3 10.71
  Other 0 0.00 2 8.00 2 7.14
How often is your home exercise program renewed? ​ ​ ​ ​ ​ ​
  Once a month 0 0.00 5 20.00 5 17.85
  Once every 3 months 0 0.00 3 12.00 3 10.71
  Once every 6 months 0 0.00 1 4.00 1 3.57
  Other 3 100 16 64.00 19 67.85
  *Please check the box next to the sentence(s) that best describe your home exercise 
program.

​ ​ ​ ​ ​ ​

  My home exercise program was prepared specifically for me. 1  33.33 5 20.00 6 21.24
  My home exercise program was given by marking it on a form. 1  33.33 1 4.00 2 7.14
  An applied demonstration of my home exercise program was presented to me. 1  33.33 6 24.00 7 25.00
  I myself organized my own home exercise program. 0 0.00 12 48.00 12 42.85
  Other 0 0.00 2 8.00 2 7.14
Do you do any regular physical activity outside of your home exercise program? ​ ​ ​ ​ ​ ​
  Yes 10 27.77 52 28.72 62 28.57
  No 26 72.22 129 71.27 155 71.42
*Multiple responses were given.
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Another issue we observed was that although approximately 80% of 
individuals with MS had been diagnosed for more than a year, the rate 
of those who still had not received a home exercise program was very 
high. Considering the progressive profile of MS, this situation is con-
sidered a threatening factor in terms of the progression of the disease 
and quality of life, and clinicians and researchers are recommended to 
make urgent action plans on the subject.

Multiple sclerosis is seen twice as often in women as in men, more fre-
quently in middle age, and most frequently in the relapsing-remitting 
type.3,34,35 In line with this information, the mean age of the MS popu-
lation participating in our study was 35, our participants consisted of 
significantly more females, and the relapsing-remitting MS type was 
higher. In this regard, we can emphasize that our sample reflects the 
MS characteristics well, which is one of the strengths of our study and 
important for the generalizability of our results.

Our study has several limitations. The sample was formed from indi-
viduals who were members of the MS association. The status of indi-
viduals with MS who were not registered with the association was 
unknown. The information form did not have questions about the 
date of the first encounter with the home exercise program. Obtaining 
this information could be critical in interpreting the results. The 85.9% 
confidence level used in our study for sample size calculation provides 
a narrower CI, offering a specific estimate of the precision of the mean 
value. However, due to the 15% probability that the true population 
parameter may fall outside this interval, a higher confidence level 
might have been preferred. Our sample size was not large enough to 
make a gender-based comparison of participants’ perspectives toward 
the program or the rate of implementing it. Some of the questions 
asked include reasons that can be changed by monitoring the exer-
cise program regularly and at short intervals. Therefore, one of the 
limitations is not being able to determine whether the answers given 
to these questions change as a result of following the individuals for 
a long time.

Conclusion

This study showed that the rate of receiving a home exercise program 
in individuals with MS was quite low. Very few of those who had a 
home exercise program practiced their programs regularly, and the 
home exercise program was not updated frequently enough. The MS 
population in Türkiye is increasing, making it crucial to recommend 
and implement the essential and sustainable exercise component of 
MS rehabilitation in a manner that ensures equitable conditions for 
every individual with MS. The limited number of participants with a 
home exercise program in our study made it difficult to perform an 
in-depth examination of the factors affecting compliance with the 
program. It is recommended that future studies be conducted with a 
larger sample and that the effects of socio-cultural and gender charac-
teristics on compliance with home exercise programs be investigated. 
It is also recommended that physicians and physiotherapists involved 
in MS neurorehabilitation develop monitoring protocols that will 
increase the compliance of individuals with MS with home exercise 
programs from the earliest stages and find a solution to improve these 
protocols by taking into account short-term responses that may reduce 
compliance with exercise.
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