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Highlights

e Longer Multiple sclerosis (MS) duration is linked to higher depression and obsessive-compulsive disorder (OCD)
symptom severity.

e Resilience reduces depression, OCD and anxiety symptoms in MS patients.
e Poor emotion regulation increases depression, OCD and anxiety severity.

e Depression mediates the link between resilience and perceived disability.

Plain Language Summary

MS is a long-term condition that affects the brain and spinal cord, often leading to physical symptoms like fatigue and
difficulty with movement. However, many people with MS also experience emotional challenges, such as depression,
anxiety, and obsessive thoughts. These psychological difficulties can greatly affect their quality of life, but not everyone
experiences them in the same way. In this study, we looked at 154 people living with MS to better understand how
emotional symptoms are influenced by their personal characteristics (like age and how long they’ve had MS) and
psychological traits such as resilience (the ability to bounce back from challenges) and emotion regulation (how well
someone can manage their emotions). We found that people who had been living with MS for longer, or were older
when diagnosed, tended to have more severe symptoms of depression and obsessive-compulsive thoughts. People
who were more resilient had fewer symptoms of depression, anxiety and OCD, while those who struggled more with
managing their emotions tended to have more severe symptoms. Depression also played an important role in how
patients judged their own level of disability. These findings are important because they show that building resilience
and improving emotional coping skills could help people with MS feel better mentally and see themselves as more
capable. It also suggests that mental health support should be a key part of MS treatment, not just physical care.

CNS, recent attention has been paid to the association
of psychiatric disorders with the immune system and
neurological degenerative disorders (Carta et al., 2014).
Haussleiter et al. (2009) acknowledged that the demy-
elination of nerve fibers affects not only the functioning
of sensory and motor systems but also causes psychiatric
pathological symptoms. Although the etiology of MS is
not clear, there is no doubt that stress and psychological

Introduction

ultiple sclerosis (MS) is a chronic
progressive degenerative disease in
the central nervous system (CNS)
that causes disability in young adults.
While the worldwide prevalence and
incidence of MS have been reported

to be 35.9 and 2.1/100000 (Walton et al., 2020), this
ratio in Iran ranges from 5.3 to 89/100000 and 7 to
148.1/100000, respectively (Azami et al., 2019). This
rate is predominantly higher than what its geographical
position had previously suggested, and at the moment,
Iran is well known for its high prevalence of MS in the
world (Hosseinzadeh et al., 2019).

In recent years, many studies have considered neu-
ropsychiatric manifestations in MS (Ron, 2018; Shail,
2017). The close relationship between neurological
disorders and psychiatric disorders provides an oppor-
tunity to understand the pathophysiology of psychiat-
ric disorders through medical illnesses. Considering
the hypothesis that activation and degeneration of the
immune system may affect oxidative processes in the

factors play an important role in exacerbating the disease
and aggravating the subsequent neurological disability
(McKay et al., 2018).

Comorbid psychiatric disorders in MS are shown to
be associated with poorer quality of life, higher levels
of fatigue and functional disability, decreased treatment
adherence, and also increased severity of subsequent
neurologic disability (McKay et al., 2018; Sarisoy et
al., 2013). The importance of exploring psychiatric as-
pects of MS becomes even more critical when the stud-
ies reported that suicidal behaviors in patients with M'S
(PwWMS) are up to two times higher than in the general
population (Feinstein & Pavisian, 2017).



http://jpcp.uswr.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en

Depression and, to a lesser extent, anxiety disorders
have been shown to affect PwMS significantly more than
the general population. The prevalence of depression in
PwMS is reported to be 3.80% to 68.4%, while it is about
15% in the general population (Marrie et al., 2015).

The significant burden of depression on patients in-
volves impaired cognitive performances, fatigue, lower
quality of life, physical disability, and sleep disturbances
(Sparaco et al., 2021). Depression has also been associ-
ated with patients’ withdrawal from disease-modifying
treatments (Turner et al., 2016).

Compared to the considerable amount of literature on
mood disorders in MS, lesser attention has been paid to
anxiety disorders. The most common anxiety disorders
in PWMS are GAD, with a lifetime prevalence of 18.6%
(Uguz et al., 2008), and obsessive-compulsive disorder
(OCD) with 15% (Foroughipour et al., 2012). A systematic
review by Marrie et al. reported the prevalence of diagnosed
anxiety ranged from 1.24% to 36% in PwWMS compared to
the 19% lifetime prevalence in the general population (Mar-
rie et al., 2015). Anxiety disorders in MS are associated
with chronic pain, fatigue, suicidal ideation, and both ob-
jective and subjective cognitive dysfunction. Anxiety may
also predict higher levels of future wheelchair dependence
and decreased productivity at work. In addition, anxiety
disorders may also reduce adherence to disease-modifying
therapies, which can lead to increased morbidity and poorer
quality of life (Litster et al., 2016).

In MS, transdiagnostic factors like emotion regulation
and resilience play a pivotal role in determining psycho-
logical outcomes. Depending on patients’ capacities in
these areas, they can act as protective factors, promoting
well-being or as vulnerabilities contributing to psychi-
atric symptoms. Despite the high prevalence of mental
health issues among MS patients, some individuals re-
main resilient, highlighting the importance of identifying
factors that safeguard psychological cohesion and miti-
gate adverse outcomes (Chwastiak & Ehde, 2007).

Emotion regulation, a key transdiagnostic factor, underlies
many psychiatric disorders, including depression, GAD, and
OCD, often linked to difficulties in processing emotional
information (Heinsch et al., 2020; Ouellet et al., 2019; Vil-
lalobos et al., 2021; Yap et al., 2018). Similarly, resilience
enhances adaptive coping and protects against chronic stress-
ors, preserving mental health and preventing the onset and
persistence of psychiatric symptoms (Taylor & Carr, 2021).
Hopefully, targeted training can strengthen resilience, offering
a promising pathway for improving psychological outcomes
in individuals with chronic disabilities (Koelmel et al., 2017).

Furthermore, in PWMS, the concept of ability/disabil-
ity is affected by physical health and subjective repre-
sentation. There is some evidence that in chronic disease
conditions, comorbid depression may negatively influ-
ence the patient’s description of their disability due to the
disease. So, the perceived disability (PDS) of the patient
is another variable that is thought to interact with psychi-
atric symptoms in PwMS (Smith & Young, 2000).

In this study, we aim to investigate the interaction be-
tween psychological symptoms, transdiagnostic factors,
and demographic variables in PWMS, as well as their im-
pact on patients’ PDS.

Materials and Methods

Participants and procedure

Patients with MS referred to the two centers of Ro-
feideh Rehabilitation Hospital and the Tehran MS So-
ciety, Tehran City, Iran, were recruited for this study,
totaling 154 participants. An expert neurologist diag-
nosed MS in this group. The inclusion criteria required
participants to be literate and willing to join the study.
In contrast, the exclusion criteria included severe cog-
nitive impairments affecting comprehension, diagnosis
of other neurological conditions such as epilepsy, a his-
tory of traumatic brain injury or stroke, and the use of
psychotropic drugs. After recruitment, the interviewer
explained the study procedure and sought patient coop-
eration. Those who agreed signed a consent form and
completed the scales. For participants with significant
physical or psychological disabilities, questionnaires
were read aloud by the caregiver or interviewer, who re-
corded the patients’ responses.

Demographic data form

The demographic data form is a researcher-made form
designed to gather demographic information about the
patients and disease-specific variables such as disease
duration in terms of years, AoO, and the number of hos-
pitalizations (nHP) during the disease period.

PDS

Patients were asked a 5-point Likert question to mea-
sure their PDS due to the illness. The question was,
“Which score better describes your disability due to hav-
ing MS disease?”
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The Yale-Brown obsessive-compulsive scale (Y-
BOCS)

Symptom checklist (SC) and severity scale (SS) of
the Yale-Brown obsessive-compulsive scale (Y-BOCS)
were used. The SC consists of 58 questions that mea-
sure obsessions and compulsions in a 5-point Likert
scale. The SS measures the severity of symptoms and
their degree of interference with everyday life (Esfahani
et al., 2012). The internal consistency of the two parts
of SC and SS was 0.97 and 0.95, respectively. Split-half
reliability values for SC and SS were 0.93 and 0.89, re-
spectively, and test re-test reliability was 0.99. There was
a positive correlation between SC and SCL-90-R-OCS
(the symptom checklist-90-revised: Obsessive-compul-
sive subscale) and SS with scid-i (the structured clinical
interview for DSM) (P>0.001) (Esfahani et al., 2012). In
the present study, the Cronbach o values for obsessions,
compulsions, and total symptoms were 0.95, 0.94, and
0.97, respectively.

Beck depression inventory-2 (BDI-II)

The BDI-II has 21 questions, each measuring one of
the depression symptoms. As a result, a score is obtained
that varies from 0 to 63, and higher scores represent
greater severity of depression. The reliability coefficient
for 21 items is equal to 0.913. The correlation coefficient
between BDI-II scores and the brief symptom inventory-
depression scale has been reported to be -0.873 (Hamid-
ian et al., 2016). In the present study, the Cronbach a was
calculated as 0.93.

Generalized anxiety disorder 7-item (GAD-7)
scale

The GAD-7 scale is a self-administered questionnaire
and is used as a screening tool and severity measure for
GAD. The psychometric properties of a group of the
Iranian population were as follows: The internal consis-
tency measured with the Cronbach o was 0.87. A mod-
erate to strong correlation with the hospital anxiety and
depression scale was obtained for the anxiety (1=0.782)
and depression (r=0.524) subscales and with the Penn
State worry questionnaire (r=0.605), confirming conver-
gent validity (Omani-Samani et al., 2018). In the present
study, the Cronbach a was 0.92.

Difficulties in emotion regulation scale (DERS)

The DERS is a 36-item, multidimensional, self-report
questionnaire that assesses 6 subscales: Not accepting
the emotional responses, problems in performing the

behaviors leading to one’s goal, impulse control prob-
lems, lack of emotional awareness, limitation in find-
ing emotion regulation strategies, and lack of emotional
clarity. The reliability of the questionnaire in the Iranian
population was calculated using split-half and Cronbach
o methods, which were respectively 0.86 and 0.8 for the
whole questionnaire (P<0.01), indicating acceptable co-
efficients for the questionnaire (Hamidian et al., 2016).
In the present study, the Cronbach a value was 0.85.

Connor-Davidson resilience scale (CDRS)

The CDRS is a 25-item questionnaire that measures
resiliency on a 5-point Likert scale. The psychometric
properties of this scale have confirmed its reliability and
validity. For the Iranian population, the reliability us-
ing the Cronbach a was reported to be 0.89. The results
of exploratory factor analysis have confirmed five fac-
tors: Personal competence, high standards, and tenacity;
trust in one’s instincts, tolerance of negative affect, and
strengthening effects of stress; the positive acceptance
of change and secure relationships; control; and spiritual
influences (Samani et al., 2007). In the present study, the
Cronbach a was 0.95.

The proposed model

The purpose of this study is to investigate how patients’
psychiatric symptoms interact with their psychological
profile and demographic characteristics and how these
factors predict patients’ perceptions of their disability.
For this purpose, the patient’s symptoms of depression
(MDD), obsession and compulsion (OCD), and general
anxiety (GAD) were evaluated to realize the patient’s
psychological vulnerability. In contrast, resilience (RES)
and difficulty in emotion regulation (DER) were as-
sessed to achieve their psychological profile. In addition,
the age of MS onset (A00O), duration of MS (DUR), and
patient’s nHP were used as a descriptor of demographic
characteristics, and PDS stands for the patient’s PDS.
Figure 1 illustrates the proposed model. Covariances be-
tween variables are shown with the red double-headed
arrows.

Study hypotheses

Hypothesis 1: Patients’ psychological resilience con-
tributes to milder symptoms of psychological vulner-
abilities (depression, GAD, and OCD symptoms).

Hypothesis 2: Patients’ DER contributes to more se-
vere psychological vulnerabilities (depression, GAD,
and OCD symptoms).
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Hypothesis 3: Patients’ demographic characteristics
(nHPs, disease duration, and AoO) contribute to more
severe psychological vulnerabilities (depression, GAD,
and OCD symptoms).

Hypothesis 4: Patients’ psychological vulnerabilities
(depression, GAD, and OCD symptoms) contribute to a
more severe perception of their disability.

Hypothesis 5: Patients’ psychological resilience con-
tributes to a milder perception of their disability directly
and indirectly.

Hypothesis 6: Patients’ DER contributes to a more se-
vere perception of their disability directly and indirectly.

Hypothesis 7: The patient’s demographic characteris-
tics (nHPs, disease duration, and AoO) contribute to the
perception of their disability directly and indirectly.

Statistical analysis

For the path analysis of the proposed model, weighted
least squares estimation (also known as asymptotically
distribution-free estimation) was employed using the la-
vaan package in R programming language and environ-
ment for statistical computations (Rosseel, 2012; Team,
2013). For estimation, robust standard errors and adjust-
ed mean and variance are used. To ascertain model fit,
we used the chi-square test (%), the comparative fit index

(CFI), the Tucker-Lewis index (TLI), the normative fit
index (NFI), the root mean square error of approxima-
tion (RMSEA), and the standardized root mean square
residual (SRMR).

Results

Table 1 depicts the participants’ sociodemographic
characteristics and MS profile.

Table 2 presents the Mean+SD, and 90% CI values for
OCD, BDI, GAD, DER, and RES. The lowest and high-
est possible values for each variable are also presented.

Based on Table 3, the path model analysis of the pro-
posed model produced an excellent fit. The model ac-
counted for 62% of the variance in PDS, 36% of the vari-
ance in BDI, 18% of the variance in OCD, and 16% of
the variance in GAD.

Figure 1 demonstrates significant direct path coeffi-
cients and covariances found in the path model analysis
of the proposed model.

According to Figure 1 and regarding the demographic
variables, higher AoO ($=0.125, P<0.001) was found
to directly contribute to BDI (f=0.184, P<0.01), OCD
(B=0.219, P<0.01) and PDS ($=0.125, P<0.001) among
PwMS. Based on Table 4, its indirect effect (3=0.055,
P<0.05) through the mediating role of BID was also sta-

Table 1. Participants” sociodemographic characteristics and MS profile (n=154)

Characteristics

Mean1SD/No. (%)

Male 35.9149.2
Age (y) Female 35.0+9.6
Total 35.3194
Male 57(37)
Sex Female 96(62)
Unstated 1(1)
Single 61(40)
Married 75(49)
Divorced 8(5)
Marital status
Widowed 1(1)
Separated 0(0)

Unstated 9(6)
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Characteristics

MeantSD/No. (%)

Male 2.5%2.3

nHPs Female 22434
Total 2.4%3.1

Male 7.9(5.2)

DUR (y) Female 8.3(6.5)
Total 8.1(6.0)
Male 28.2%8.5
AoO (y) Female 26.518.2
Total 27.2+8.3

No disability 25(16)

Mild disability 50(32)

PDS Moderate disability 48(31)
Severe disability 27(18)

Unstated 4(3)

tistically significant; therefore, both direct and indirect
effects of AoO are valid.

The nHPs ($=0.294, P<0.001) contributed directly to
PDS; however, its indirect effect was not significant.
Therefore, only the direct impact of the nHPs is valid.

DUR has the strongest direct effect on BDI ($=0.352,
P<0.001), OCD ($=0.292, P<0.001), and PDS (p=0.448,
P<0.001). Moreover, based on Table 4, its indirect effects

through the mediating role of nHP ($=0.113, P<0.001)
and BDI ($=0.106, P<0.01) were also found significant.
Overall, DUR’s total effect on PDS was also significant
(B=0.666, P<0.001). In this regard, it is possible to say
that both direct and indirect impacts of MS duration are
valid.

In addition, regarding the psychological profile, RES
negatively and DER positively contribute to more se-
vere psychiatric symptoms, including BDI, OCD, and

Table 2. Mean+SD, and the study variables’ lowest and highest possible values

Variables MeanxSD 90% CI Lowest-highest Possible Values
OCD (Y-BOCS, total score) 34.65%35.38 0.65-106.10 0-232
BDI (BDI-II, total score) 15.59%£11.9 1.65-39.70 0-63
GAD (GAD-7, total score) 7.79%5.75 0.00-18.35 0-21
DER (DERS, total score) 97.55%+16.39 65.65-123.70 36-181
RES (CDRS, total score) 56.94%19.33 26.95-88.70 0-100

Abbreviations: OCD: Obsessive-compulsive disorder; Y-BOCS: Yale-Brown obsessive-compulsive scale; BDI: Beck depres-
sion inventory; GAD: Generalized anxiety disorder; DER: Difficulty in emotion regulation; RES: Resilience; CDRS: Connor-

Davidson resilience scale.
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Table 3. Model fit indices for path diagram

Fit Indices X GFI AGFI

NFI CFI TLI RMSEA (90% Cl) SRMR

The proposed model 4.91 (P=0.18) 1.00

0.95

0.99 1.00 0.96 0.06 (0.00-0.16) 0.03

Abbreviations: GFI: The goodness of fit index; AGFI: Adjusted GFI; CFI: The comparative fit index; TLI: The Tucker-Lewis
index; NFI: The normative fit index; RMSEA: The root mean square error of approximation; SRMR: The standardized root

mean square residual.

GAD. Figure 1 also shows that BDI (f=0.297, P<0.001)
contributes to a perception of a more severe disability
(PDS) among PwMS, while no such relation was found
between either GAD or OCD with PDS. On the other
hand, and based on Table 4, with the mediation role
of BDI, RES (B=-0.126, P<0.001) and DER ($=0.07,
P<0.05) were found to indirectly contribute to a milder
and a more severe PDS among these patients respec-
tively. Therefore, RES and DER directly affect BDI and
indirectly affect PDS.

Table 4 shows the path model analysis’s significant in-
direct path coefficients and covariances.

Table 4 suggests that MS chronicity impacts patients’
PDS through increased hospitalizations and depression.

0.294%**

0.427***

Additionally, low resilience and difficulties in emotion
regulation are risk factors for a heightened PDS.

Discussion

The results of the present study strongly support our
hypothesis about the role of patients’ psychological vul-
nerabilities (depression, GAD, and OCD symptoms) in
a more severe PDS. In PWMS, being more resilient and
having more trouble in emotion regulation could predict
psychiatric symptoms. These findings show the negative
direct effect of resilience on the development of depres-
sion, anxiety, and OCD symptoms, which corroborated
the studies of Nakazawa et al. (2018). The results are
also in keeping with Prakash et al. (2019) on the impact
of emotion regulation strategies in developing depres-

Figure 1. Significant path coefficients and covariances in the path model analysis

"P<0.05, "P<0.01, ""P<0.001,
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Table 4. Significant indirect path coefficients and covariances in the path model analysis

Path Estimate Std. Err. Z P Std. Est. (to path)
DUR - nHP - PDS 0.025 0.006 4.14 0.000 0.113™
DUR - BDI - PDS 0.024 0.009 2.522 0.012 0.106™
AoO -> BDI - PDS 0.009 0.004 2.315 0.021 0.055"
RES - BDI - PDS -0.009 0.003 -3.145 0.002 -0.126™
DER - BDI - PDS 0.006 0.002 2.557 0.011 0.07"

Abbreviations: DUR: Duration of MS; nHP: Number of hospitalizations; PDS: Perception of disability; BDI: Beck depression
inventory; AoO: Age of onset; RES: Resilience; DER: Difficulty in emotion regulation.

"P<0.05, "P<0.01, "P<0.001.

sion and anxiety symptoms. These observations also
replicate the broader literature on the correlation of these
two transdiagnostic variables with psychiatric symptoms
which have been formerly reported in the general pop-
ulation among a group of PwMS (Giircan-Yildirmm &
Gengdz, 2020; Min et al., 2015).

Depression and OCD have also shown a correlation
with the AoO. As per the previous studies, the AoO of
MS is associated with anatomical factors such as ven-
tricle expansion (Jakimovski et al., 2020) and physical
indexes such as disability (Ramachandran et al., 2014).
In the present study, the results suggest the older AoO as
a risk factor for developing depression and OCD symp-
toms.

Both transdiagnostic and demographic factors play a
significant role in the development of depression, which
in turn directly influences patients’ PDS. This finding
aligns with previous research by Janssens et al. (2003)
and Smith et al. (2000), which reported that depression
mediates the relationship between disability and quality
of life while also amplifying individuals’ perception of
their disability. The results suggest that transdiagnostic
and demographic variables impact disability primarily
through depression’s decisive mediating role, highlight-
ing the initial links in this chain of influence.

Moreover, the model underscores the significant role
of disease duration in the onset of psychiatric disorders
such as depression, anxiety, and OCD. Previous studies
have established a correlation between MS duration and
factors like disability severity (Mohaghegh et al., 2021),
quality of life (Karatepe et al., 2011), and the use of ac-
tive coping strategies, which are associated with better
psychological outcomes(Holland et al., 2019). Consis-
tent with these findings, the present study confirms the

predictive role of disease duration in the presence of psy-
chiatric symptoms. Considering the nHPs as an indicator
of severity and disease duration as a measure of chro-
nicity, it appears that chronicity plays a more substantial
role in the development of psychiatric symptoms (Shah-
war & Kidwai, 2020). This condition, in turn, increases
an individual’s PDS.

Resilience plays a crucial role in mitigating psychiatric
disorders, as demonstrated by several studies (Koelmel
et al., 2017; Nakazawa et al., 2018). In MS, chronicity
is strongly linked to the onset of psychiatric symptoms
unless a modifying factor alters this relationship. In this
model, resilience, shaped by specific traits and skills, can
buffer the impact of disease duration on depression.

While MS chronicity contributes to psychiatric symp-
tom development, resilience acts as a protective factor,
slowing this progression. As the disease advances, adopt-
ing a resilient mindset becomes increasingly important
for coping. Without it, the risk of depression, anxiety,
and obsessive-compulsive symptoms rises over time,
consistent with Kim et al. (2019) on the role of resilience
in patients with chronic disease. Thus, disease duration
serves as a warning factor; as hospitalizations increase
and PDS intensifies, adapting to chronic illness becomes
more challenging, making psychiatric symptoms more
likely to emerge.

In other words, whilst the chronicity in MS plays a piv-
otal role in the development of psychiatric symptoms, the
resilience factor can play the role of a preventive element
that decelerates this process. This means that the more
the disease progresses, the faster the person needs to ac-
quire a resilient viewpoint to cope with it. If it does not
happen, the risk of incidence of psychiatric symptoms,
including depression, anxiety, and obsessive-compulsive
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symptoms, increases over time. Hence, disease duration
is an alarming factor; as time passes and the nHPs and
the person’s PDS increases, implementing strategies that
enable the person to adapt to the chronic illness and be
resilient is getting harder to achieve, and this is where the
symptoms of psychiatric disorders start to emerge.

About the emotional regulation variable, such a cor-
relation to the disease duration was not observed, but
emotional regulation was directly and strongly corre-
lated with depression and anxiety. From a therapeutic
perspective, this skill is not only involved in symptom
presentation but also as a transdiagnostic construct that
should be included in any treatment planning for patients
with MS. This is in line with previous studies (Fitzger-
ald et al., 2019; Sloan et al., 2017) suggesting that emo-
tion regulation reflects shared neural mechanisms across
both anxiety and depression, highlighting its critical
role as a transdiagnostic construct. Such findings rein-
force the importance of addressing emotion regulation in
treatment planning for various psychological conditions,
including MS.

Conclusion

These findings highlight the critical need for early
mental health interventions in the management of MS,
mainly focusing on resilience and emotion regulation.
As psychiatric symptoms, especially depression, sig-
nificantly influence PDS and disease progression, ad-
dressing these psychological factors from the outset of
diagnosis can prevent further complications. The protec-
tive role of emotion regulation and resilience emphasizes
the importance of incorporating psychological strategies
into treatment plans, aiming to mitigate the onset of
anxiety, depression and other psychiatric symptoms. In-
tegrating these approaches early in the disease trajectory
can ultimately enhance the psychological well-being and
overall quality of life of individuals with MS.
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