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Abstract

This study investigates the relationship between disease duration, balance, anxiety, and depression in
people with Multiple Sclerosis (MS), and how these parameters correlate with quality of life. Sixty-three
participants with an average age of 45.65+11.04 years were included. Spearman correlation analysis
measured these correlations. The Hospital Anxiety and Depression Scale (HADS) was used to
measure anxiety and depression symptoms, the Berg Balance Scale (BBS) to measure balance, and
the Multiple Sclerosis Quality of Life-54 Questionnaire (MSQOL-54) to measure quality of life. A
negative and significant relationship was found between participants' disease duration and balance (r
=-0.362, p = 0.004). However, no significant correlations were found between duration of illness and
anxiety, depression, and quality of life (p> 0.05). Negative correlations were found between balance
and anxiety (r =-0.330, p = 0.008) and between balance and depression (r =-0.311, p = 0.013).
Additionally, a positive correlation was observed between balance and quality of life, while negative
correlations were found between quality of life and both anxiety and depression. Given that MS
profoundly affects individuals, a holistic evaluation is crucial for a comprehensive understanding.
Future studies should take a holistic approach that includes assessments of cognitive state and
examines the interrelationships between these parameters.

Keywords: Anxiety, balance, depression, multiple sclerosis, quality of life
Ozet

Bu calisma, Multipl Skleroz (MS) hastaligina sahip bireylerde hastalik suresi, denge, anksiyete ve
depresyon arasindaki iligkileri, ayrica bu parametrelerin yasam Kkalitesi ile nasil iliskilendigini
arastirmaktadir. Ortalama yasi 45.65+11.04 olan 63 katilimci dahil edildi. Spearman korelasyon analizi
bu iligkileri degerlendirdi. Hastane Anksiyete ve Depresyon Olgegdi (HADS) anksiyete ve depresyon
belirtilerini dlgerken, Berg Denge Olgegi (BBS) dengeyi dederlendirdi ve Multiple Sclerosis Quality of
Life-54 Anketi (MSQOL-54) yasam kalitesini degerlendirdi. Katilimcilarin hastalik siresi ile denge
arasinda negatif ve anlamli bir iliski bulundu (r =-0.362, p = 0.004). Ancak, hastalik slresi ile
anksiyete, depresyon ve yasam kalitesi arasinda anlaml bir iligki gézlemlenmedi (p> 0.05). Denge ile
anksiyete (r =-0.330, p = 0.008) ve depresyon (r =-0.311, p = 0.013) arasinda negatif korelasyonlar
belirlendi. Ayrica, denge ile yasam kalitesi arasinda pozitif bir korelasyon gézlemlendi, yasam kalitesi
ile anksiyete ve depresyon arasinda ise negatif korelasyonlar belirlendi. MS'nin bireyleri derinden
etkiledigi g6z 6ndne alindidinda, kapsaml bir anlayis icin butlinsel bir degerlendirme dnemlidir.
Gelecekteki calismalar, bilissel durumlar degerlendiren ve bu parametreler arasindaki iligkileri
arastiran batiinsel bir yaklagim benimsemeye tesvik edilmektedir.
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1. Introduction

Multiple sclerosis (MS) is characterized by an autoimmune response in which the body's immune
system mistakenly attacks the central nervous system, leading to a cascade of neuroinflammatory
processes (Filippi et al., 2016; Solomon et al., 2023; Thompson et al., 2018). People living with MS
struggle with a range of symptoms on a daily basis. these include physical challenges such as
difficulties with mobility and walking, as well as cognitive and emotional issues such as pain and
fatigue (Alghwiri et al., 2018).

MS brings with it a variety of physical symptoms, such as spasticity, cerebellar dysfunction, sensory
impairments, visual disturbances, and vestibular disorders, all of which contribute to problems with
balance and walking. The impact of these balance impairments on the overall functional abilities of
people with MS is critical (LaRocca, 2011). Balance deficits usually occur early in the course of MS
and worsen as the disease progresses (Alghwiri et al., 2018; Cavanaugh et al., 2011; Comber et al.,
2017; Sosnoff et al., 2011).

As there is no cure for MS and it is often diagnosed in the prime of life, sufferers have to deal with
disheartining symptoms and navigate a fluctuating disease course over an extended period of time
(Jones, 2014; Tingey, 2020). Previous MS studies often included cohorts with mixed disease durations
and neglected a specific focus on disease duration in their analyses. Disease duration, i.e. the time a
participant has been exposed to the disease, regardless of the person's age at diagnosis, is critical to
understanding the progression and impact of MS. Despite its importance, few studies have examined
its impact. In particular, the relationship between disease duration and its impact on balance and

quality of life in MS patients is poorly investigated in existing research. (McNicholas et al., 2021).

Balance has a major impact on functional independence and is an important aspect of intervention
strategies. In MS patients, impaired balance leads to a lower level of physical activity, an increased
risk of falling, and loss of quality of life (Klevan et al., 2014; Nilsagard et al., 2009). Balance and
mobility are closely linked, as balance problems increase the likelihood of falls and impair walking
ability in people with MS (Cameron & Lord, 2010; Cattaneo et al., 2002; Middleton et al., 2015;
Sosnoff et al.,, 2011). Previous research has examined the relationship between depression and
balance in participants with multiple sclerosis and highlighted the importance of considering
depression as a factor that may affect balance (Alghwiri et al., 2018; Hainaut et al., 2011). The
importance of examining variables that may influence balance, a crucial aspect of overall functioning,
is re-emphasized (Alghwiri et al., 2018; Siegert & Abernethy, 2005).

Depression and anxiety are common mood problems in people with MS that have a significant impact
on their adherence to treatment (Margoni et al., 2023). The unpredictable and variable nature of MS
poses significant challenges for those affected, including the possibility of relapses, hospitalizations,
and disability progression, which adds to the uncertainty of the disease course (Giovannetti et al.,
2017). Although depression ranks high among mood problems in people with MS, the number of
studies looking at anxiety is insufficient. Anxiety, a symptom that is often overlooked in the context of

MS, is associated with several factors, including physical limitations, particularly those that affect mood
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(Algahtani et al., 2017). Previous research has investigated the relationship between anxiety levels
and gait/balance performance in individuals without health limitations (Hainaut et al., 2011; Pacheco-
Unguetti et al., 2010).These findings show that anxiety can affect the way participants walk and

maintain balance, even in the absence of health limitations.

Physical limitations and mood problems can collectively influence the quality of life, which
encompasses biological, economic, social, and psychological needs (Chwastiak & Ehde, 2007).
Studies conducted on individuals with MS have primarily focused on the assessment of physical
parameters and related interventions. However, MS is a chronic disease that significantly affects the
individual’s entire life and therefore requires more comprehensive assessments. For this reason,
comprehensive assessments that also include psychosocial parameters such as mental state, quality
of life, and physical parameters that are beneficial. This study aims to investigate the relationship
between disease duration, balance, anxiety, and depression in MS patients and how these parameters
correlate with quality of life. Understanding these relationships may provide valuable insights for

comprehensive rehabilitative therapy options that benefit participants living with MS.
2.  Method
2.1. Participants

A total of sixty-three participants provided sufficient data for inclusion in this study. Inclusion criteria
included a definitive diagnosis of MS confirmed by a neurologist, age between 18-65 years, and
remission of the disease. Exclusion criteria included participants receiving non-medical treatments,
individuals with physical or psychiatric illnesses coexisting with MS, and individuals with neurological
disorders other than MS. The sample size was determined using the G-Power 3.1.9.7 software
package with a type | error rate of 0.05 and a test power of 0.8. The minimum sample size required for
the study was calculated to be 52 participants. To allow for an attrition rate of 10, a total of 57

participants were included in the study.
2.2. Procedure

Participants were screened for eligibility by the second author. The research team explained the study
procedure to eligible participants with MS who met the inclusion criteria. Participants then gave their
informed consent. The study was approved by the non-interventional ethics committee of the
University of XXX. The design of the observational study complied with the ethical guidelines of the
Declaration of Helsinki. A physiotherapist with twenty-six years of experience, who conducted the
examinations, was trained according to the established protocols. All tests were conducted in a

standardised manner so that the order of administration was consistent for all participants.
2.3. Measurements

Participants provided demographic data, including age, gender, employment status, marital status,
and duration of illness. Levels of anxiety levels were then measured using the Hospital Anxiety and
Depression Scale (HADS), balance using the Berg Balance Scale (BBS), and quality of life using the
Multiple Sclerosis Quality of Life-54 Questionnaire (MSQOL-54).
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2.3.1. Berg Balance Scale

Functional balance was assessed using a questionnaire that evaluates performance on 14 items
ranging from 0 (complete inability) to 4 (normal performance). The total score ranges from 0 to 56, with
higher scores indicating better balance and lower scores indicating poorer balance. In particular,
scores in the range of 41 to 56 indicate a degree of independence, while scores between 21 and 40
indicate that you need help for walking. Scores between 0 and 20 indicate that no help with mobility is

needed. The validity and reliability of the scale has been demonstrated (Sahin et al., 2008).
2.3.2. Hospital Anxiety and Depression Scale

The (HADS) comprises 14 multiple-choice questions, each of which is rated on a Likert scale from 0 to
3. It measures symptoms related to anxiety (7 items) and depression (7 items). The HADS Anxiety
(HADS-A) and HADS Depression (HADS-D) scores range from O, indicating the absence of
symptoms, to 21, indicating the most severe symptoms (Zigmond & Snaith, 1983). The purpose of the
scale is to quickly identify individuals at risk for anxiety and depression from physical illness. The scale
uses cut-off scores of 10/11 for anxiety and 7/8 for depression to categorize individuals into risk
groups. Accordingly, those above these scores are considered at risk for anxiety and depression.
Validation and reliability assessments were conducted for the Turkish version of the HADS (Paker et
al., 2013).

2.3.3. Multiple Sclerosis Quality of Life-54 Questionnaire

It was used to assess the quality of life of participants with MS. Responses were scored on a Likert
scale with higher scores indicating better quality of life. The scale includes composite physical health,
composite mental health, and changes in health. The composite MSQOL-54 Physical includes
subcategories such as role limitations due to physical problems, pain, energy level/fatigue, social
functioning, perception of health, stress related to health, and sexual functioning. Conversely, within
the MSQOL-54 Mental Composite, various aspects such as role limitations due to emotional problems,
emotional well-being, health-related stress, cognitive functioning, and overall quality of life are
assessed as subgroups (Vickrey et al., 1995). The adaptation and validation of the MSQOL-54 scale

for Turkish society was carried out by Egemen idiman et al. (Idiman et al., 2006).
2.4. Statistical Analysis

The Statistical Package for the Social Sciences (SPSS) 22 software for Windows software was used
to analyze the data. Descriptive statistics, presented as mean * standard deviation (X+SD) for
continuous variables and percentages (%) for categorical variables, were used to summarize the
variables. Spearman's correlation analysis was performed to examine the relationships between the

parameters under study. The significance level was set at p < 0.05.
3. Results

A total of 63 participants provided sufficient data to be included in this study. The flowchart is shown in
Figure 1. The demographic characteristics of the participants as well as the parameters for balance,

anxiety, depression and quality of life are listed in Table 1.
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Number of participants involved in the study

n=87

l

Number of participants
who completed the
evaluation

n= 63

Analyzed
n=63

Figure 1. Flow chart

Participitants who didn't meet the inclusion criteria

-Except for the 18-65 age criterion
n=2

-Being in remission of the disease
n=4

-Having physical or psychiatric disease accompanying MS

n=8
-Receiving treatment other than medical treatment
n=7
-A neurological disorder other than MS n=3

Table 1. Demographic characteristics of participants and parameters for balance, anxiety, depression

and quality of life (n=63)

n (%)
Gender
Female 35 (55.6)
Male 28 (44.4)
n (%)
Working Status
Employed 18 (28.6)
Unemployed 45 (71.4)
X+SD
Age (years) 45.65 £ 11.04
Duration of Disease (years) 13.33+5.95
Berg Balance Scale 37,51 +£8,38
HADS: Hospital Anxiety and Depression Scale (HADS)
HADS Anxiety 7,731+4,16
HADS Depression 5,32 + 3,61
Multiple Sclerosis Quality of Life-54 (MSQOL-54)
MSQOL-54 Physical 57,80 £ 18,56
MSQOL-54 Mental 61,05 £ 18,29

MSQOL-54 Total

154,48 £16,08

X mean, SD standard deviation.

The correlations between the parameters were evaluated using the Spearman correlation analysis

method. The detailed results are shown in Table 2.
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A negative and significant correlation was observed between participants' duration of illness and
balance (r =-0.362, p = 0.004), indicating that balance tends to decrease with increasing duration of

illness.

No significant association was found between disease duration and anxiety, depression, and quality of
life (p> 0.05), suggesting that disease duration may not be a significant predictor of these psychosocial
aspects.

Negative correlations were found between balance and anxiety (r =-0.330, p = 0.008) and between
balance and depression (r =-0.311, p = 0.013), meaning that lower balance is associated with higher

levels of anxiety and depression.

Furthermore, a positive correlation was found between balance and both the MSQOL-54 Physical
Composite (r = 0.604, p = 0.001) and the MSQOL-54 Mental Composite (r = 0.521, p = 0.001). This
result suggests that an improvement in balance is associated with a concomitant improvement in both
the physical and mental components of quality of life as measured by the MSQOL-54 instrument.
Moreover, negative correlations were found between anxiety and the MSQOL-54 Physical Composite
(r = -0.465, p = 0.001) and the MSQOL-54 Mental Composite (r = -0.574, p = 0.001). Similarly,
negative correlations were observed between depression and the MSQOL-54 Physical composite (r =
-0.631, p = 0.001) and the MSQOL-54 Mental composite (r = -0.739, p = 0.001). The results indicate
that higher levels of anxiety and depression correlate with lower scores on both the physical and

mental dimensions of quality of life.

Table 2. The relationship between age, disease duration, balance, anxiety, depression and quality of

life parameters in participants (n=63)

Duration Berg MSQOL- MSQOL- MSQOL

of Balance Kﬁgesty gér?rgssion 54 54 -54

Disease Scale Physical Mental Total

Age r 0,193 -0,003 -0,166 0,074 -0,318* -0,016 -0,024
p 0,130 0,982 0,194 0,564 0,011 0,899 0,850

Duration of r -0,362** 0,045 0,213 -0,197 -0,169 -0,042
Disease p 0,004 0,727 0,094 0,122 0,186 0,744
Sg{gme :) ] ] -0,330% -0,311* 0,604  0,521**  0,253*
Scale 0,008 0,013 0,001 0,001 0,045
HADS r 0,665** -0,465*  -0,574**  -0,507**
Anxiety p i i 0,001 0,001 0,001 0,001
HADS r -0,631*  -0,739**  -0,417**
Depression p i i i 0,001 0,001 0,001
MSQOL-54 r 0,821*  0,582*
Physical p i i i i 0,001 0,001
MSQOL-54 r 0,693**
Mental p i i i i i 0,001

A Spearman correlation analysis was conducted (r = correlation coefficient; p = statistical significance value). The asterisks
(e.g., ***) indicate the level of significance, with more asterisks indicating higher significance. p<0.05; HADS: Hospital Anxiety
and Depression Scale, MSQOL-54: Multiple Sclerosis Quality of Life-54

4. Discussion

The current study investigated the relationship between disease duration, balance, anxiety,

depression and quality of life. An important finding of the study is the link between anxiety and
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balance. The effect of anxiety, referred to as an invisible symptom, on balance is an interesting topic,

especially in participants with multiple sclerosis.

This study found a negative correlation between disease duration and balance. In a study investigating
the relationship between disease duration and balance in another neurological disorder, it was
observed that balance worsened with increasing disease duration (Baumstarck et al., 2013). However,
no significant correlation was found between the disease duration and anxiety, or quality of life. In
another study, a direct correlation was found between the duration of the illness and the intensity of
depressive and anxiety symptoms in the participants (Baumstarck et al., 2013). The research results
indicated that as the duration of the illness progressed, the average depression and anxiety scores of
the participants tended to increase. However, this upward trend did not reach statistical significance
(Baumstarck et al., 2013; Patti et al., 2007). While a study similar to our current results found no
significant relationship between disease duration and quality of life (Jamroz-Wisniewska et al., 2007),
a correlation between these two factors is often assumed in the literature when investigating the
relationship between disease duration and quality of life (Baumstarck et al., 2013; Jones et al., 2013;
Patti et al., 2007; Yamout et al., 2013). The patients examined in our study were those who were able
to receive outpatient treatment in hospital, retained their mobility, and were not in an active attack

phase. It can be assumed that this condition is related to better physical mobility of the patients.

In the current study, the researchers found a negative correlation between balance and anxiety. The
results show that people with anxiety have an increased risk of having balance problems, which could
increase their susceptibility to balance problems compared to people without anxiety. It seems that
situations and conditions that trigger anxiety may influence the regulation and control of gait and
balance performance in the broader population. Research has suggested that mood can affect the
capacity to maintain balance control in individuals without health problems (Giovannetti et al., 2017;
Margoni et al., 2023). These results are consistent with the existing literature. Furthermore, a negative
relationship between balance and depression was observed in this study, which is consistent with the
findings in the literature. However, it is noteworthy that the relationship between balance and anxiety
and depression appears to be similar, with a tendency to emphasize the depression factor. Moreover,
the researchers observed a negative correlation between depression and quality of life. This
correlation is supported by the existing literature (Alghwiri et al., 2018; Hanna & Strober, 2020; Siegert
& Abernethy, 2005). An important finding is the comparable association of depression with quality of

life and balance, similar to anxiety.

The research findings suggest an inverse correlation between quality of life and levels of anxiety and
depression. Moreover, another study emphasized the critical role of mood in influencing the quality of
life of participants (Chwastiak & Ehde, 2007; Jones et al., 2013). However, treatment programs often
tend to focus primarily on depression (Hanna & Strober, 2020). However, one particular study
highlights that anxiety is an equally, if not more, important risk factor for worsening MS symptoms,
impairing overall quality of life, and overall well-being (Margoni et al., 2023). This study's findings are
consistent with and support this notion. A review examining the prevalence of depression and anxiety

in participants with MS found rates of 31% and 22%, respectively. While depression has been
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extensively studied in the context of MS and its impact on various aspects of the disease, this
particular study sheds light on the importance of anxiety in predicting negative outcomes in MS
patients. The results of the previous study are consistent with these findings and underscore the
importance of recognizing anxiety as a crucial factor in both coping with and understanding the impact

of MS on participants' health and well-being.

Given the multitude of factors that influence a person’s balance and quality of life, it would be prudent

to evaluate a variety of parameters in studies of this type.
5. Conclusion

Our research highlights the relationship between disease duration, balance problems, anxiety and
depression symptoms, and quality of life in people with MS. Apart from our study, which concludes
that while physical parameters are emphasized in the literature, psychosocial status and quality of life
should also be emphasized, comprehensive studies that include the assessment of the relationships
between the cognitive status of affected people and these parameters are recommended for future
studies. Such an approach ensures a comprehensive understanding of the participant and takes into
account their lifestyle factors. Incorporating these considerations into rehabilitation practice is essential

for more personalized and effective care for MS patients.
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