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Abstract

Background/Objectives: Multiple sclerosis (MS) is a chronic neurological disease characterized by
demyelination, inflammation, and autoimmunity, leading to progressive physical and psychological
impairments. Anxiety and depression are among the most prevalent neuropsychiatric comorbidities
in MS, significantly impacting patients” quality of life (QoL). This study aimed to assess the evolution
of anxiety and depression in individuals with relapsing-remitting multiple sclerosis (RRMS) over a
six-month follow-up period, identify associated factors, and explore predictive variables. Methods:
A prospective observational study was conducted with 35 RRMS patients diagnosed at the Lucus
Augusti University Hospital between January 2023 and March 2025. Psychological symptoms were
assessed at baseline, 3 months, and 6 months using Goldberg Anxiety and Depression Scale (GADS),
the Beck Depression Inventory (BDI), and the Beck Anxiety Inventory (BAI). Data were analyzed
using non-parametric and parametric tests to account for the small sample size and distribution of
variables. Results: Anxiety and depression were prevalent and persistent in the study population,
with no significant changes in mean scores over time (p > 0.05). However, specific symptoms, such
as pessimism and loss of pleasure, showed worsening trends, while sadness and guilt remained
stable. Sociodemographic factors, including lower income and employment status, were significantly
associated with higher anxiety and depression scores (p < 0.05). Additionally, clinical factors such as
autoimmune comorbidities and a history of mononucleosis were linked to higher depressive
symptoms. Baseline anxiety and depression scores emerged as strong predictors of future levels (p <
0.01), emphasizing the importance of early assessments. Conclusions: Anxiety and depression are
prevalent and persistent in RRMS patients, with specific symptoms fluctuating over time.
Sociodemographic and clinical factors play a significant role in psychological outcomes, highlighting
the need for integrated care models that address both physical and psychosocial aspects of MS. Early
psychological assessments and targeted interventions are critical to improving QoL and mitigating
the long-term burden of mental health challenges in RRMS.

Keywords: relapsing-remitting multiple sclerosis; health assessment; follow-up; nursing;
autoimmune diseases; health status indicators; psychological distress; emotional exhaustion; anxiety;
depression
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1. Introduction

Multiple sclerosis (MS) is a chronic neurological condition characterized by demyelination,
inflammation, autoimmunity, and degeneration within the central nervous system, primarily
affecting the brain and spinal cord. Despite significant advancements in research, the exact cause of
MS remains unknown. Current evidence suggests a multifactorial etiology involving genetic
predisposition, immune system dysregulation, and environmental influences [1-4]. The interaction
of these factors underscores the complexity of the disease, presenting challenges for both scientific
understanding and healthcare management globally [5,6]. While research has shed light on the
mechanisms underlying MS, its unpredictable progression continues to complicate effective
treatment and long-term care strategies [7,8].

The clinical presentation of MS is highly variable, often encompassing motor, sensory, visual,
urinary, and cognitive impairments, as well as neuropsychiatric conditions such as anxiety and
depression. These symptoms significantly impact on daily functioning, leading to reduced
independence and diminished quality of life (QoL). Anxiety and depression are prevalent among
individuals with MS, further exacerbated by social isolation and stigma, which limit social support
and increase emotional distress. Early interventions targeting emotional and social dimensions have
been shown to improve long-term outcomes, particularly in patients with relapsing-remitting MS
(RRMS). The progressive decline in emotional and social functioning over time, emphasizing the
importance of integrating psychosocial support into routine care. [9].

The clinical presentation of MS is highly variable and often debilitating, including motor,
sensory, visual, urinary, and cognitive impairments, as well as neuropsychiatric conditions such as
anxiety and depression. These symptoms significantly impact daily functioning, often leading to
reduced independence and diminished quality of life (QoL) [10-12]. Furthermore, anxiety and
depression, which are prevalent among individuals with MS, are exacerbated by social isolation and
stigma, further limiting social support and increasing emotional distress. Studies suggest that early
interventions addressing emotional and social factors can improve long-term outcomes in patients
with RRMS [13-15]. Stigma has been identified as a barrier to open communication about the disease,
further isolating individuals and restricting access to essential resources. Conversely, strong social
networks have been shown to enhance patients perceived health and their ability to manage relapses
and physical limitations, emphasizing the importance of community-based interventions and
inclusive environments [2,16-20].

Globally, MS affects approximately 2.8 million people, with over 55,000 cases reported in Spain,
corresponding to a prevalence of 80 to 180 cases per 100,000 inhabitants [21]. This rising prevalence
is attributed to improved diagnostic methods, increased disease awareness, and better reporting,
particularly in regions with historically lower detection rates [22-24]. In Galicia, prevalence rates
range from 140 to 183 cases per 100,000 inhabitants, with an average age of onset of 29 years [21].
Women aged 20 to 40 years are predominantly affected, with a female-to-male ratio of approximately
2:1. Additionally, MS prevalence is higher in regions at higher latitudes, a disparity linked to
environmental factors such as reduced sunlight exposure, which may lead to vitamin D deficiency, a
potential risk factor for MS [3,4,25-28]. Viral infections and other immune-modulating factors are also
believed to contribute to the disease's etiology, further supporting its multifactorial nature [28-30].

Clinically, MS is classified into four main types: RRMS, secondary progressive MS, primary
progressive MS, and progressive-relapsing MS. RRMS is the most prevalent form, accounting for
approximately 85% of cases [2,31]. It is characterized by episodes of neurological dysfunction or
relapses, followed by periods of remission during which symptoms stabilize. The diagnosis of RRMS
in this study was established using the 2017 McDonald criteria, which require evidence of
dissemination in time and space of central nervous system lesions confirmed through clinical and
radiological evaluations. These criteria were chosen for their high sensitivity and specificity, enabling
early and accurate diagnosis [1].

The socioeconomic impact of MS is considerable, with direct healthcare costs associated with
treatment and follow-up care ranging between €10,486 and €27,217 per individual annually,
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depending on the level of disability. Additionally, non-healthcare-related expenses, such as
transportation, home modifications, informal caregiving, and work absences, can be added between
454 and €25,850 per year [26,32]. These costs place a significant financial burden on individuals and
their families, particularly those with limited financial resources or unstable employment [33-35].
People with lower incomes or precarious job situations face greater challenges in accessing healthcare
services, intensifying the emotional and social consequences of MS [26,32]. This economic inequality
highlights the urgent need for policies that enhance access to affordable healthcare and provide
comprehensive support systems for vulnerable populations [36,37].

To evaluate anxiety and depression, the BDI (Beck Depression Inventory), BAI (Beck Anxiety
Inventory), and GADS (Goldberg Anxiety and Depression Scale) were selected due to their well-
established validity and reliability in assessing psychological symptoms. These instruments are
widely used in both clinical and research contexts to measure the severity of depressive and anxiety
symptoms, offering robust psychometric properties and providing a comprehensive understanding
of the emotional impact on individuals [38,39].

Anxiety and depression are significant psychological conditions that can severely affect
individuals’ daily lives, with symptoms such as fatigue, sleep disturbances, and emotional distress.
These conditions are often interrelated, creating a cycle that exacerbates the overall burden on
individuals. Studies using the BDI, BAI, and GADS have demonstrated that these symptoms are
highly prevalent across various populations, highlighting the importance of early detection and
intervention [38—40].

The choice of these instruments aligns with recommendations from recent research emphasizing
the use of validated tools tailored to the psychological assessment of individuals to ensure accurate
evaluation and targeted interventions [39,40]. Anxiety and depression have been shown to
significantly impair daily functioning, treatment adherence, and coping mechanisms, further
impacting individuals” emotional and social well-being [38;40].

Moreover, socioeconomic and clinical factors play a critical role in the prevalence and severity
of anxiety and depression. Lower income levels, precarious employment, and limited access to
healthcare services have been associated with higher rates of these conditions, emphasizing the need
for equitable mental health policies and support systems [39].

Emerging evidence suggests that interventions targeting emotional and social dimensions, such
as mindfulness-based therapies, can significantly improve outcomes for individuals experiencing
anxiety and depression [41]. These findings underscore the importance of addressing not only clinical
symptoms but also the broader psychosocial challenges faced by those affected.

Based on the above, the primary aim of this study was to evaluate the evolution of anxiety and
depression in individuals diagnosed with RRMS over a six-month follow-up period. Additionally,
the study sought to identify potential associations between anxiety and depression levels and various
sociodemographic, clinical, and treatment-related variables. The specific objectives of the study were
to analyze the prevalence and severity of anxiety and depression symptoms at baseline, at 3 months,
and at 6 months post-diagnosis; to examine the relationship between anxiety and depression levels
and sociodemographic factors.
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2. Materials and Methods

Study Type

This research employs observational, analytical, and prospective design. It was carried out with
individuals receiving care at the Neurology and Neurosurgery Unit or the neurology nursing clinic
of the Lucus Augusti University Hospital (HULA) who were diagnosed with RRMS between January
2023 and March 2025.

Population, Sample, and Inclusion Criteria

The target population for this study comprised individuals newly diagnosed with RRMS who
were treated by physicians from the Neurology and Neurosurgery Service at HULA. Located in the
city of Lugo, HULA serves a population of 332,100 residents registered with a healthcare card as of
February 2017.

For the sampling strategy, all eligible patients diagnosed with RRMS during the inclusion period
were recruited, covering the entire accessible population. Randomization or stratification was not
applicable due to the cohort's nature; however, additional literature was reviewed to enhance the
methodological rigor and align with best practices in observational research.

This study employed a longitudinal design over a two-year period, during which participants
were included at the time of diagnosis and followed up at baseline, 3 months, and 6 months. The
psychological impact was assessed using the GADS for depression and anxiety, the BAI for anxiety,
and the BDI for depression at diagnosis and during the 3- and 6-month follow-up visits. The sample
consisted of a convenience group of individuals with RRMS, selected consecutively for the study.

Inclusion criteria required participants to be 18 years or older, residing in Galicia, and diagnosed
with RRMS according to the 2017 McDonald criteria, which necessitate evidence of dissemination in
space (lesions in at least two of four CNS regions: periventricular, cortical/juxtacortical, infratentorial,
or spinal cord) and time [simultaneous presence of enhancing and non-enhancing lesions or new
T2/enhancing lesions on follow-up magnetic resonance imaging (MRI)]. Participants were also
required to provide informed consent and undergo regular clinical follow-up within the framework
of the Integrated Care Process for MS in Galicia.

Exclusion criteria included individuals with other MS phenotypes (e.g., primary or secondary
progressive MS), severe comorbidities that could interfere with the evaluation of the psychological
impact, pregnancy or lactation, refusal to participate, withdrawal of consent before completing data
collection, or loss to follow-up.

Justification and Sample Size Calculation:

RRMS diagnoses represent approximately 80% of all MS cases, with MS affecting around 0.1%
of the population. Based on epidemiological data, the proportion (P) was set at 0.8, reflecting that
RRMS accounts for many MS diagnoses. Consequently, within the Lugo healthcare area, there would
be an estimated 332 individuals with MS, of whom 265 would have RRMS.

A 90% confidence interval was chosen to balance precision with the feasibility of conducting the
study, considering its pilot nature and the operational constraints of the healthcare service. A 14%
margin of error was selected to account for the expected variability in the population, given the small

sample size and exploratory design of the research. The sample size was calculated using the formula:
2%x P(1-P)
— e
z2 x P(1-P)
Wy )
The study utilized a convenience sampling method, selecting individuals who were accessible

Sample Size =

and available from the Neurology and Neurosurgery Unit and the Neurology Clinic at HULA. This
approach resulted in a high participation rate (>98%). However, the final sample size was limited to
35 participants due to logistical and time constraints. This reduction was attributed to the duration
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of the inclusion period, the availability of eligible individuals, and the operational limitations of the
healthcare service during the pilot phase.

The final sample size is consistent with similar studies conducted in RRMS populations,
considering the low prevalence of the disease and the strict inclusion criteria. Non-parametric
statistical tests were employed to ensure reliable analysis despite the small sample size.

Variables

Socio—-epidemiological factors: sex, age, ethnicity, education level, marital status, employment
status, annual income.

Clinical factors: presence of family history, autoimmune diseases, previous mononucleosis,
pregnancy planning, tobacco and alcohol consumption, ongoing treatment, initial symptoms.

Psychological factors: Probability of anxiety and depression (GADS), level of anxiety (BAI) and
depression (BDI).

Instrument

GADS

GADS is a brief instrument designed to detect symptoms of anxiety and depression in both
clinical and epidemiological settings. The scale comprises two subscales, one for anxiety and the other
for depression, each consisting of nine items that assess both psychological and somatic symptoms.
The first four items of each subscale serve as an initial screening, and if the patient scores positively
on at least one of these items, the remaining five items are then administered. Each affirmative
response is scored as 1 point, with total scores ranging from 0 to 9 for each subscale.

A score of 4 or higher on the anxiety subscale, or 2 or higher on the depression subscale, indicates
a probable case of anxiety or depression, respectively. GADS is widely recognized for its simplicity
and efficiency, requiring only a few minutes to complete, and is highly useful in both clinical practice
and population-based research.

The Spanish version of the GADS was validated by Montén, Echevarria, and Campos [42] for
the Spanish population. This adaptation demonstrated robust reliability and validity for detecting
anxiety and depression disorders in this demographic.

BDI

The BDI, first introduced by Beck et al. in 1996 and later adapted for use in Spain, is a widely
used instrument for evaluating the severity of depressive symptoms. It comprises 21 items that assess
symptoms experienced over the past few weeks, with each item scored on a scale from 0 to 3, where
0 represents minimal severity and 3 represents maximum severity.

The total score ranges from 0 to 63, with a cutoff of 14 points indicating clinically significant
depression. The administration of the scale typically takes about 10 minutes. Based on the overall
score, depressive symptoms are categorized into four levels: no depression (0-13 points), mild
depression (14-19 points), moderate depression (20-28 points), and severe depression (29-63 points)
[19,20].

BAI

The BAI, developed by Beck et al,, is a self-report instrument designed to measure the severity
of anxiety symptoms. It consists of 21 items that evaluate physical and cognitive symptoms
experienced over the past week, with each item scored on a four-point scale ranging from 0 ("not at
all") to 3 ("severely"). The total score ranges from 0 to 63, and anxiety severity is categorized into four
levels: minimal anxiety (0-7), mild anxiety (8-15), moderate anxiety (16-25), and severe anxiety (26—
63). The BAI is widely recognized for its reliability and validity, particularly for its ability to
distinguish anxiety symptoms from depression by focusing on somatic indicators. The inventory
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requires approximately 5-10 minutes to complete, making it practical for clinical and research use.
The Spanish version of the BAI has been validated, demonstrating strong psychometric properties,
including reliability, factor validity, and discriminant validity, in Spanish-speaking populations. [43]

Data Collection

The data for this study were collected exclusively by the principal investigator and were
accessible only to them and the collaborative research team. No modifications to the data were
permitted by individuals outside the research team. Data collection was conducted at three defined
time points: at the initial diagnosis (in the Neurology Unit or Clinic), at three months, and at six
months (in the Neurology Nursing Clinic).

To evaluate the psychological impact, the GADS, BDI, and BAI were administered. These
instruments were applied by trained nursing staff, and the data were recorded in a collection
notebook specifically designed for this study. All information was anonymized and reviewed to
ensure its accuracy and consistency.

To maintain methodological rigor and standardization during data collection, all personnel
involved underwent specialized training at the Faculty of Nursing and Faculty of Psychology,
University of Santiago de Compostela. The training provided comprehensive instruction on the use,
scoring, and interpretation of the instruments. Sessions combined theoretical knowledge with
practical exercises, including trial applications, to ensure consistency in administration and data
recording across all team members.

Handling of Missing Data

There were no instances of missing data in this study, as all participants successfully completed
the entire data collection process. This outcome was ensured through the application of strict data
monitoring protocols and consistent, effective communication with participants throughout the
duration of the study.

Data Confidentiality and Ethical Considerations

This study was approved by the Santiago-Lugo Research Ethics Committee (Registration Code:
2022_388 on 15 December 2022). It was carried out in full compliance with the ethical principles
established in the World Medical Association's Declaration of Helsinki (2024) and adhered to current
Spanish legislation, including Organic Law 3/2018 on Personal Data Protection and Guarantee of
Digital Rights, Law 41/2002 on Patient Autonomy, and Law 3/2005 on access to electronic medical
records.

To safeguard participant privacy, clinical data were coded and dissociated, ensuring that no
identifiable information was included in the database. Only the principal investigator had access to
the key linking the data to individual participants, and all information was handled to maintain
anonymity. Upon completion of the study, the data will either be destroyed or retained in an
anonymized format, as specified in the informed consent provided by participants. The HULA is
designated as the center responsible for data processing.

Data Analysis

A descriptive analysis was conducted to summarize the data. For quantitative variables,
measures of central tendency, such as the mean (M), and measures of dispersion, such as the standard
deviation (SD), were calculated. For qualitative variables, absolute frequencies and percentages were
reported. The chi-square test was employed to evaluate the relationship between sociodemographic
and clinical variables.

The normality of the data was assessed using the Shapiro-Wilk test. For non-parametric data,
specifically the GADS scores, the Wilcoxon signed-rank test was applied. For parametric data (BDI
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and BAI scores), Levene's test was used to assess homogeneity of variances, followed by ANOVA for
comparisons across multiple groups and Student's t-test for pairwise comparisons.

All statistical analyses were performed using PASW statistical software (version 23.0; SPSS Inc.,
Chicago, Illinois), with a bilateral significance level set at p < 0.05.

GenAl was used for superficial text editing.

3. Results

Sociodemographic Characteristics

The sample consisted of 35 participants with a mean age of 38.29 + 10.38 years (range: 19-59
years). Of these, 57.1% were women, and 42.9% were men. Regarding age distribution, 20% were 28
years old or younger, 34.3% were between 29 and 38 years old, and 45.7% were over 39 years old. All
participants were of Caucasian ethnicity. Concerning employment status, 42.9% were employed,
31.4% were self-employed, 22.9% were students, and 2.9% were retirees. More than half of the
participants were married (54.3%), while 40% were single, and 5.7% were cohabiting.

In terms of educational level, 40% had a university degree, 22.9% had completed secondary
education, 14.3% held advanced vocational training qualifications, 11.4% had intermediate vocational
training, and 11.4% had a high school diploma. The average annual income was €17,062.86 *
€14,842.21, ranging from €0 to €60,000. Among the participants, 40% earned less than €12,450
annually, while 31.4% had an income between €20,200 and €35,200.

Regarding personal medical history, 20% reported relevant family medical history, 5.7% had a
history of mononucleosis, and 17.1% had autoimmune diseases. Additionally, 22.9% were smokers,
8.6% consumed alcohol, and only 2.9% reported cannabis use. In terms of initial symptoms, 31.4%
reported hypoesthesia, 20% reported visual disturbances or paresthesia, 17.1% reported diplopia, and
11.4% reported muscle weakness.

All participants underwent MRI, and the treatments received were varied. The most frequently
administered treatments included ocrelizumab (20%), cladribine (14.3%), and natalizumab (14.3%).
Other drugs, such as alemtuzumab, ponesimod, or ublituximab, were used in smaller proportions
(2.9% each).

In the depression scales, significant associations were observed with several sociodemographic
variables. On the GADS scale, participants with lower incomes (<€12,450) were predominantly
classified as "Probable" at both 3 and 6 months. On the Beck scale, the highest categories (3 and 4)
were associated with lower incomes and a history of previous mononucleosis. Furthermore, the most
used treatments, such as cladribine, natalizumab, and ocrelizumab, were associated with a higher
proportion of participants in the intermediate categories (2 and 3), while other treatments showed
greater dispersion across categories (Figure 1).
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Figure 1. Significant results for Chi-square test between sociodemographic and clinical variables.

Psychological Impact

In the anxiety scales, most participants were classified in the highest categories over time. On
the GADS scale, 91.4% of participants were classified as “Probable” at baseline, 3 months, and 6
months, with no significant changes in distribution. On the Beck scale, a higher proportion of
participants were classified in the highest categories (3 and 4) at 3 and 6 months, particularly among
students and employed participants. In contrast, retirees and self-employed individuals were
primarily distributed in the lower categories. Additionally, participants with autoimmune diseases
tended to fall into the highest categories (3 and 4) on this scale.
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The descriptive statistics provide the means and standard deviations of the probabilities and
levels of anxiety and depression across the three evaluation points: diagnosis, 3 months, and 6
months. Regarding the probability of anxiety (GADS), the initial mean was 6.514 (SD =2.2278), which
remained relatively stable at 3 months (M = 6.457; SD =2.0050) and 6 months (M = 6.600; SD =1.8974).
Similarly, the probability of depression (GADS) showed an initial mean of 5.086 (SD = 2.5710), with
slight variations at 3 months (M = 5.200; SD = 2.2596) and 6 months (M = 5.114; SD = 2.1662). On the
other hand, anxiety levels (BAI) had an initial mean of 22.057 (SD = 10.2640), with a slight decrease at
3 months (M = 21.143; SD = 8.9644), which remained consistent at 6 months (M = 21.143; SD = 8.5307).
Finally, depression levels (BDI) showed an initial mean of 19.000 (SD = 9.0326), which slightly
decreased at 3 months (M = 18.686; SD = 7.8207) but increased again at 6 months (M = 19.914; SD =
8.4344). (Figure 2).

EVOLUTION OF ANXIETY AND DEPRESSION OVER TIME

== Probability of anxiety (GADS) —@— Probability of depression (GADS) —p—Level of anxiety ([BAI) | 2vel of depression (BDI)

40

DIAGNOSIS 3 MONTHS 6§ MONTHS

Figure 2. Evolution of probability and levels of anxiety and depression.

The analysis of individual BDI symptoms over time reveals variations in their frequency
between diagnosis, 3 months, and 6 months. For example, pessimism initially decreased at 3 months
(57.1% of patients with a score of 1 vs. 42.9% at diagnosis) but increased by the score of 2 at 6 months
(31.4% vs. 20.0% at 3 months). In the case of sadness, most patients consistently had a score of 1
overtime (65.7% at diagnosis and 3 months, 62.9% at 6 months). Conversely, symptoms such as failure
and loss of pleasure showed a general trend toward higher scores (2 and 3) over time, suggesting a
worsening in these specific aspects of depression. Guilt and feelings of punishment remained
relatively stable, with a higher proportion of patients reporting low scores (0 and 1) across all three
assessments. Regarding more severe symptoms, such as suicidal thoughts or ideation, most patients
(82.9% at diagnosis and 77.1% at 6 months) did not report this symptom (score 0), although a small
percentage (14.3% to 22.9%) reported scores of 1, indicating the need for continuous monitoring.
(Table 1).

Table 1. Frequency and distribution of BDI symptoms at diagnosis and at 3 and 6 months.

Item Symptom Diagnosis 3 months 6 months
Numb Frecuency n % n % n %
er
1 Pessimism 0 8 22.9 7 20 8 22.9
1 15 42.9 20 | 57.1 16 45.7
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2 12 34.3 7 20 11 31.4
3 0 0 1 2.9 0 0
2 Mood 0 7 20 9 |257 9 25.7
1 23 65.7 23 | 65.7 22 62.9
2 11.4 3 8.6 4 114
3 1 2.9 0 0 0 0
3 Failure 0 24 68.6 22 1629 | 23 65.7
1 7 20 12 | 343 | 10 28.6
2 4 114 1 2.9 2 5.7
3 0 0 0 0 0
4 Dissatisfaction 0 10 28.6 5 |143 4 11.4
1 15 429 23 | 657 22 62.9
2 8 22.9 7 20 9 25.7
3 2 5.7 0 0 0 0
5 Feelings of guilt 0 21 60 20 | 57.1| 18 51.4
1 12 34.3 12 343 12 34.3
2 2 5.7 3 | 86 5 14.3
3 0 0 0 0 0 0
6 Feelings of 0 25 714 24 | 68.6 | 24 68.6
punishment 1 25.7 9 |257 9 25.7
2 1 2.9 0 0 2.9
3 0 2 | 57 2.9
7 Self-disapproval 0 12 34.3 10 | 28.6 9 25.7
1 17 48.6 23 1657 | 19 54.3
2 14.3 2 5.7 6 17.1
3 1 2.9 0 0 1 2.9
8 Self-criticism 0 15 42.9 15 | 429 7 20
1 17 48.6 15 [429| 20 57.1
2 3 8.6 4 |114 8 229
3 0 0 1 2.9 0 0
9 Suicidal thoughts or 0 29 82.9 26 | 743 | 27 77.1
ideas 1 14.3 9 257 8 22.9
2 1 2.9 0 0 0 0
3 0 0 0 0 0
10 Crying 0 7 20 8 229 9 25.7
1 15 42.9 15 | 429 | 13 37.1
2 12 34.3 10 | 28.6| 10 28.6
3 1 2.9 2 | 57 3 8.6
11 Fatigability 0 20 5 [ 143 5 14.3
1 15 42.9 18 | 514 | 17 48.6
2 12 34.3 11 | 314 | 13 37.1
3 1 2.9 1 2.9 0 0
12 Social withdrawal 0 15 42.9 8 |229 5 14.3
1 12 34.3 23 | 657 ] 21 60
2 8 22.9 4 |114 9 25.7
3 0 0 0 0 0 0
13 Indecisiveness 0 11 31.4 10 | 28.6 6 17.1
1 17 48.6 18 | 514 | 22 62.9
2 17.1 7 20 6 17.1
3 1 2.9 0 0 1 2.9
14 0 15 42.9 12 | 343 | 15 42.9
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Changes in physical 1 15 429 18 | 514 | 12 34.3
appearance 2 5 14.3 5 | 143 8 22.9
3 0 0 0 0 0 0
15 Loss of energy 0 3 8.6 4 | 114 2 5.7
1 14 40 14 | 40 12 34.3
2 15 42.9 16 | 457 21 60
3 3 8.6 1 129 0 0
16 Changes in sleep 0 7 20 7 20 7 20
patterns 1 15 42.9 15 | 429 | 17 48.6
2 11 31.4 13 |371] 11 31.4
3 2 5.7 0 0 0 0
17 Irritability 0 10 28.6 8 229 6 17.1
1 15 42.9 17 | 486 | 20 57.1
2 10 28.6 10 | 28.6 9 25.7
3 0 0 0 0 0 0
18 Loss of appetite 0 18 514 22 1629 | 25 71.4
1 11 31.4 6 | 171 6 17.1
2 6 17.1 7 20 4 11.4
3 0 0 0 0 0 0
19 Difficulty 0 7 20 7 20 5 14.3
concentrating 1 16 45.7 17 |1 486 | 16 45.7
2 10 28.6 10 | 286 | 13 37.1
3 2 5.7 1 |29 1 2.9
20 Fatigue or tiredness 0 6 17.1 3 | 86 3 8.6
1 13 37.1 19 | 54.3 14 40
2 11 314 12 | 343 | 17 48.6
3 5 14.3 1 |29 1 2.9
21 Loss of libido 0 10 28.6 1 314 11 314
1 13 37.1 15 | 429 | 18 51.4
0 11 31.4 8 |229 5 14.3
3 1 2.9 1 129 1 2.9

n=35.

The analysis of individual BAI symptoms over time reveals interesting patterns in their
frequency between diagnosis, 3 months, and 6 months. Some symptoms, such as tingling or
numbness, show a progressive increase in higher scores (2 and 3), rising from 54.3% at diagnosis to
57.2% at 6 months, indicating a slight intensification of the symptom in some patients. On the other
hand, symptoms such as feeling of heat and dizziness or lightheadedness remained relatively stable,
with a high proportion of patients reporting low scores (0 and 1) across all three time points.

For more severe symptoms, such as fear of the worst happening, there was a decrease in higher
scores (3), which dropped from 34.3% at diagnosis to 28.6% at 6 months, potentially indicating an
improvement in this specific aspect of anxiety. However, other symptoms, such as inability to relax
and nervousness, showed greater persistence, with high scores (3) reported by 28.6% and 45.7% of
patients, respectively, at diagnosis, and only a slight decrease at 6 months (31.4% and 28.6%,
respectively). (Table 2)

Table 2. Frequency and distribution of BAI symptoms at diagnosis and at 3 and 6 months.

Number Diagnosis 3 months | 6 months
of item Symptom Frecuency | n | % | n | % | n| %
1 Tingling or numbness 0 7120 17120 7} 20

1 9 25710 ]286 | 8 | 229
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8 1229 |11 | 314 | 12 | 34.3
111314 7 | 20 8 | 229
151|429 | 16 | 45.7 | 15 | 42.9
11 | 31.4 | 10 | 28.6 | 12 | 34.3

2
3
0
2 Feeling of heat L
2 6 (171 ] 6 | 171 | 6 | 17.1
3 86 | 3 8.6 2 5.7
0 23 | 657 | 19 | 543 | 21 | 60
3 Leg tremors 1 51143 | 7 20 6 | 17.1
2 6 [171 ] 7 20 5 | 143
3 1129 |2 5.7 3 8.6
0 8 [229| 6 | 171 | 5 | 143
. 1 7 20 9 257 | 9 | 25.7
! Inability to relax 2 10 | 286 | 8 | 229 | 10 | 286
3 10 | 286 | 12 | 343 | 11 | 314
0 5 (143 | 7 20 9 | 25.7
. 1 8 229 9 | 257 | 7 20
5 Fear of the worst happening > 102861121323 [ 9 |57
3 12 1343 | 7 20 | 10 | 28.6
0 22 1629 (21| 60 | 21| 60
.. . 1 9 [257 |12 | 343 | 10 | 28.6
6 Dizziness or lightheadedness > > 157 1 o 0 > [ 57
3 2 157 |2 5.7 2 5.7
0 22 | 629 | 18 | 514 | 22 | 62.9
oL . 1 8 229 |15 |429 |11 | 314
7 Palpitations or tachycardia > s 11311 1 29 111 29
3 0 0 2.9 2.9
0 7120 | 3| 86 |5 143
8 Feeling of instability or physical 1 9 1257 |9 | 257 | 9 | 257
insecurity 2 9 [ 257 |14 | 40 | 12| 34.3
3 10[286| 9 | 257 | 9 | 25.7
0 9 | 257 | 7 20 7 20
o 1 6 [171] 8 | 229 |11 | 314
? Terrifying thoughts 2 10 | 286 | 13 | 371 | 8 | 22.9
3 10 | 28.6 | 7 20 9 | 25.7
0 2 157 |2 5.7 1 2.9
10 Nervousness 1 10 | 28.6 | 10 | 28.6 | 12 | 34.3
2 7 20 |14 | 40 | 12 | 343
3 16 | 45.7 | 9 | 25.7 | 10 | 28.6
0 151429 | 19 | 54.3 | 16 | 45.7
. . 1 9 257 | 7 20 | 12 | 34.3
11 Feeling of suffocation > s 11711 6 11711 5 123
3 51143 | 3 8.6 2 5.7
0 26 | 743 | 26 | 743 | 25 | 71.4
1 4 |114| 4 | 114 | 4 | 114
12 Hand tremors 2 2 57 | 2|57 | 4| 114
3 3186|3 |86 | 2| 57
0 10 | 286 | 11 | 314 | 8 | 229
. . 1 51143 9 | 257 | 9 | 25.7
13 Generalized trembling > s 12291 5 | 143 | 15 | 2.9
3 12 134310286 | 3 | 86
14 Fear of losing control 0 14 | 40 | 12| 343 | 16 | 45.7
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1 10 {286 | 9 | 257 | 9 | 25.7
2 6 (171|111 | 314 | 8 | 229
3 51143 | 3 8.6 2 5.7
0 24 | 686 | 23 | 65.7 | 24 | 68.6
o . 1 4 114 | 7 20 4 | 114
15 Difficulty breathing > = 11231 3 56 1 114
3 2 5.7 2 5.7 3 8.6
0 19 | 543 | 20 | 57.1 | 21 60
. 1 4 114 | 9 | 257 | 8 | 229
16 Fear of dying 2 6 171 3 | 86 | 5 | 143
3 6 |171 | 3 8.6 1 2.9
0 9 |257| 6 171 | 4 | 114
1 7 20 |11 | 314 | 9 | 25.7
17 Startling
2 8 1229 |13 | 371 | 17 | 48.6
3 11 ({314 | 5 | 143 | 5 | 143
0 231657 |22 | 629 | 19 | 54.3
1 2291 9 | 25.7 | 10 | 28.6
1 Di i inal di f
8 igestive or abdominal discomfort > 56 | 2 co 2 114
3 1 29 2 5.7 2 5.7
0 331943 |33 (943 |34 971
1 Pall
? atior 1 257257 1] 29
0 251714 | 27 | 77.1 | 24 | 68.6
1 5 143 | 3 8.6 6 | 17.1
2 Facial flushi
0 aclal Fushing 2 1143 | 86 | 3| 86
3 1 2.9 2 5.7 2 5.7
0 19 {543 |19 | 543 | 18 | 514
. 1 7 20 7 20 8 | 22.9
21 Sweating (not due to heat) 0 7T 20 7 20 7 20
3 2 5.7 2 5.7 2 5.7
n=35

Conversely, symptoms such as pallor and facial flushing were reported less frequently, with
most patients scoring 0, suggesting these symptoms were less prevalent in this sample. Finally, fear
of dying showed a trend toward a decrease in higher scores (3), dropping from 17.1% at diagnosis to
2.9% at 6 months, which could reflect an improvement in coping with this symptom.

Depression

When comparing the probability of depression scores (GADS) with those obtained at 3 months,
no statistically significant differences were found using the Wilcoxon test (Z = -0.470, p = 0.639).
Similarly, the comparison between the initial scores and those at 6 months also showed no significant
differences (Z =-0.099, p = 0.921). Finally, when comparing depression scores (GADS) between 3 and
6 months, no statistically significant differences were observed (Z =-0.041, p = 0.967).

Levene’s test for equality of variances between baseline depression levels (BDI) and those at 3
months was significant (F (21,13) = 5.116, p = 0.002), indicating that error variances were not
homogeneous across groups. The corrected model was statistically significant (F (21,13) = 6.213, p =
0.001), explaining 90.9% of the variance in baseline depression levels (R2 =0.909, adjusted R2 = 0.763).
This suggests that the independent variable had a considerable impact on the depression scores
assessed at 3 months. The intercept was also highly significant (F (1,13) = 690.605, p < 0.001), reflecting
the importance of the overall mean values of the dependent variable. The analysis revealed a very
large effect size (partial )2 = 0.909), confirming that the differences between groups were substantial.
The estimated overall mean depression level at 3 months was 18.519 (95% CI), with a standard error
of 0.705, providing a reliable estimate of the central tendency.
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In the analysis of BDI scores at baseline and 3 months, a significant effect was observed between
groups (F = 21.217; p = 0.001). Post hoc tests revealed that Group 4 had significantly higher scores
compared to Groups 1, 2, and 3 (p < 0.05). Notably, the most pronounced differences were observed
between Group 4 and Group 1 (p=0.001), as well as between Group 4 and Group 2 (p =0.003). Groups
1 and 2 tended to form subsets with lower scores, while Groups 3 and 4 were clustered into subsets
with higher scores.

The equality of variance test between baseline depression levels and those at 6 months was not
significant (F (21,13) = 1.756, p = 0.149), indicating that error variances were homogeneous across
groups. The corrected model, however, was statistically significant (F (21,13) = 4.497, p = 0.004),
explaining 87.9% of the variance in baseline depression scores (R2 = 0.879, adjusted R2 = 0.684). This
suggests that the independent variable had a considerable impact on depression scores assessed at 6
months. The intercept was also highly significant (F (1,13) = 510.738, p < 0.001), reflecting the
importance of the overall mean values of the dependent variable. The analysis revealed a very large
effect size (partial n?=0.879), confirming substantial differences between groups. The estimated
overall mean depression level at 6 months was 19.848 (95% CI), with a standard error of 0.878,
providing a reliable estimate of the central tendency.

Similarly, significant differences between groups were identified when comparing depression
scores at baseline and 6 months (F = 18.282, p = 0.001). Multiple comparisons indicated that Group 4
had significantly higher scores compared to Groups 1, 2, and 3 (p < 0.05). The most pronounced
differences were observed between Group 4 and Group 1 (p =0.001), as well as between Group 4 and
Group 2 (p = 0.002). Tukey’s post hoc tests revealed consistent patterns in BDI scores at 6 months,
with Groups 1 and 2 forming subsets with lower scores, while Groups 3 and 4 clustered into subsets
with higher scores. Notably, Group 4 stood out as having the highest scores at both time points
evaluated.

The equality of variance test between depression levels at 3 and 6 months was not significant (F
(22,12) = 2.394, p = 0.060), suggesting that error variances were homogeneous across groups. The
corrected model, however, was statistically significant (F (22,12) =7.257, p = 0.001), explaining 93.0%
of the variance in depression levels (R2 = 0.930, adjusted R2 = 0.802). This indicates that the scores at
3 months had a considerable impact on the depression scores assessed at 6 months. The intercept was
also highly significant (F (1,12) = 804.532, p < 0.001), reflecting the importance of the overall mean
values of the dependent variable. The analysis revealed a very large effect size (partial 12 = 0.930),
confirming that the differences between groups were substantial. The estimated overall mean
depression level at 6 months was 19.866 (95% CI), with a standard error of 0.700, providing a reliable
estimate of the central tendency.

A one-way ANOVA was conducted to evaluate differences in depression scores between 3 and
6 months. The results indicated a significant effect between groups (F = 13.363, p < 0.001), suggesting
significant variation in depression scores across the groups. Post hoc tests revealed significant
differences between several groups. Group 4 had significantly higher scores compared to Groups 1
(p =0.001), 2 (p =0.028), and 3 (p = 0.330). Additionally, Group 3 also showed significantly higher
scores compared to Group 1 (p = 0.001). However, no significant differences were observed between
Groups 2 and 3 (p = 0.224). Tukey’s tests demonstrated that Groups 1 and 2 formed subsets with
lower scores, while Groups 3 and 4 clustered into subsets with higher scores. Notably, Group 4
presented the highest scores in this measurement.

The initial mean depression score was 19.00 (SD = 9.03), while the mean score at 3 months was
18.69 (SD = 7.82). A high correlation was observed between these two measurements (r=0.829,
p=0.000), although the difference in mean scores was not statistically significant (t (34) = 0.367, p =
0.716). Meanwhile, the mean depression score at 3 months (18.69, SD =7.82) slightly increased to 19.91
(SD =8.43) at 6 months, also showing a high correlation between the two measurements (r = 0.848, p
= 0.001). However, the difference in mean scores between 3 and 6 months was not statistically
significant (t (34) = -1.606, p = 0.117).
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The equality of variance test for error between baseline depression levels and anxiety levels at 3
months was significant (F (21,13) = 4.098, p=0.006), indicating that error variances were not
homogeneous across groups. This result should be considered a limitation when interpreting
subsequent analyses. The corrected model was statistically significant (F (21,13) = 3.315, p = 0.015),
explaining 84.3% of the variance in anxiety levels (R2 = 0.843, adjusted R2 = 0.588). This suggests that
baseline depression levels had a significant impact on anxiety scores at 3 months. The intercept was
also highly significant (F (1,13) = 388.216, p < 0.001), reflecting the importance of the overall mean
values of the dependent variable. The analysis revealed a large effect size (partial n2 = 0.843),
confirming the relevance of the differences between groups. The estimated overall mean anxiety level
at 3 months was 20.973 (95% Cl), with a standard error of 1.064, providing a reliable estimate of the
central tendency.

For BAI scores at 3 months, a significant effect between groups was also observed in the ANOVA
test (F = 6.493, p = 0.002). Post hoc tests revealed that Group 4 had significantly higher scores
compared to Groups 1 (p = 0.001) and 3 (p = 0.305), while Group 3 showed significant differences
compared to Group 1 (p = 0.023). No significant differences were found between Groups 2 and 3 (p =
0.754) or between Groups 2 and 4 (p = 0.103).

The analysis of homogeneous subsets indicated that anxiety scores at 3 months tend to be higher
in groups with higher depression scores. Although no statistically significant differences were
observed between the groups (p = 0.097), a trend was identified in which groups with higher
depression levels (Group 3: M = 3.4167; Group 4: M = 3.3333) had higher anxiety scores compared to
groups with lower depression levels (Group 1: M = 2.4444; Group 2: M = 2.6364).

Levene’s test for equality of variances between baseline depression levels and anxiety levels at
6 months was not significant (F (21,13) = 1.353, p = 0.291), indicating that error variances were
homogeneous across groups. The corrected model was statistically significant (F (21,13) = 5.880, p =
0.001), explaining 90.5% of the variance in anxiety levels (R?=0.905, adjusted R?=0.751). This suggests
that baseline depression levels had a considerable impact on anxiety scores at 6 months. The intercept
was also highly significant (F (1,13) =712.049, p <0.001), reflecting the importance of the overall mean
values of the dependent variable. The analysis revealed a very large effect size (partial 1?=0.905),
confirming that the differences between the groups were substantial. The estimated overall mean
anxiety level at 6 months was 21.030 (95% CI), with a standard error of 0.788, providing a reliable
estimate of the central tendency.

The equality of variance test for error between depression levels at 3 months and anxiety levels
at 6 months was significant (F (22,12) = 16.890, p < 0.001), indicating that error variances were not
homogeneous across groups. This result should be considered a limitation when interpreting
subsequent analyses. The corrected model was not statistically significant (F (22,12) =1.685, p =0.176),
explaining 75.5% of the variance in anxiety levels (R2 = 0.755, adjusted R2 = 0.307). This suggests that
depression scores at 3 months did not have a significant impact on anxiety scores at 6 months.
However, the intercept was highly significant (F (1,12) =245.614, p <0.001), reflecting the importance
of the overall mean values of the dependent variable. The estimated overall mean anxiety level at 6
months was 20.764 (95% CI), with a standard error of 1.325, providing a reliable estimate of the central
tendency.

In the analysis of BAI scores at 6 months, significant differences were identified between the
groups (F = 11.528, p = 0.001). Post hoc tests indicated that Group 4 had significantly higher scores
compared to Groups 1 (p = 0.001), 2 (p = 0.013), and 3 (p = 0.396). Similarly, Group 3 showed
significantly higher scores compared to Group 1 (p = 0.001). Groups with higher depression levels at
3 months (Groups 3 and 4) presented significantly higher anxiety scores at 6 months compared to
Groups 1 and 2. Specifically, Groups 3 and 4 (M = 3.6667) exhibited higher anxiety scores, while
Groups 1 (M =2.4444) and 2 (M = 2.8182) formed subsets with lower scores. However, no significant
differences were found between Groups 3 and 4 (p = 0.111) or between Groups 1 and 2 (p = 0.733).

Anxiety
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A non-parametric Wilcoxon signed-rank test was conducted to evaluate changes in the scores
over time. When comparing probability anxiety scores (GADS) at 3 months with baseline scores, no
statistically significant differences were observed (Z =-0.273, p = 0.785). Similarly, the comparison of
probability anxiety scores (GADS) at 6 months with baseline scores also revealed no significant
differences (Z =-0.493, p = 0.622).

These findings suggest that there were no significant changes in the probability of anxiety
between baseline and the evaluations conducted at 3 and 6 months, indicating that the scores
remained stable throughout the follow-up period.

Levene’s test for equality of error variances was applied to compare initial anxiety levels (BAI)
with the measurements at 3 and 6 months, as well as with depression levels (BDI) across the different
time points.

Regarding anxiety levels at 3 months, Levene's test was not significant (F (21,13) = 1.468, p =
0.240), indicating that error variances were homogeneous across the groups. The corrected model,
however, was statistically significant (F (21,13) = 15.042, p < 0.001), explaining 96% of the variance in
anxiety scores assessed at baseline (R2 = 0.960, adjusted R2 = 0.897). This suggests that the
independent variable had a considerable impact on anxiety scores evaluated at 3 months.
Furthermore, the intercept was highly significant (F (1,13) = 1903.820, p < 0.001), reflecting the
importance of the overall mean values of the dependent variable. The analysis revealed a very large
effect size (partial n2 = 0.960), confirming that the differences between groups were substantial. The
estimated overall mean anxiety score at baseline compared to 3 months was 23.742 (95% CI), with a
standard error of 0.544, providing a reliable estimate of the central tendency.

In relation to anxiety scores at baseline and 3 months, significant differences were observed
between groups (F =13.363, p <0.001). Tukey’s post hoc tests indicated that Group 4 had significantly
higher scores compared to Groups 1 (p = 0.001), 2 (p = 0.001), and 3 (p = 0.008). Similarly, Group 3
showed significantly higher scores compared to Groups 1 (p = 0.001) and 2 (p = 0.001). The analysis
of homogeneous subsets revealed that Groups 1 and 2 formed a subset with lower scores (M = 1.6667
and 1.7500, respectively), while Groups 3 and 4 clustered into subsets with higher scores (M = 2.9375
and 3.5833, respectively). Although no significant differences were found between Groups 1 and 2 (p
=0.992) or between Groups 3 and 4 (p = 0.143), the highest anxiety scores at 3 months were observed
in Group 4.

Regarding the comparison between initial anxiety levels and those at 6 months, Levene’s test
was not significant (F (21,13) = 1.950, p = 0.108), indicating that error variances were homogeneous
across groups. The corrected model, however, was statistically significant (F (21,13) =8.010, p <0.001),
explaining 92.8% of the variance in baseline depression levels (R2 = 0.928, adjusted R2 = 0.812). This
suggests that the independent variable had a considerable impact on anxiety scores evaluated at 6
months. Furthermore, the intercept was highly significant (F (1,13) = 1125.354, p < 0.001), reflecting
the importance of the overall mean values of the dependent variable. The analysis revealed a very
large effect size (partial N2 = 0.928), confirming that the differences between groups were substantial.
The estimated overall mean anxiety level at 6 months was 23.402 (95% CI), with a standard error of
0.698, providing a reliable estimate of the central tendency.

In terms of anxiety scores at baseline and at 6 months, significant differences were also found
between groups (F = 11.528, p < 0.001). Post hoc tests revealed that Group 4 had significantly higher
scores compared to Groups 1 (p=0.001), 2 (p=0.001), and 3 (p =0.001). Additionally, Group 3 showed
significantly higher scores compared to Groups 1 (p = 0.001) and 2 (p = 0.041). The analysis of
homogeneous subsets indicated that Groups 1 and 2 formed subsets with lower scores (M = 1.6667
and 2.2500, respectively), while Groups 3 and 4 clustered into subsets with higher scores (M = 3.0000
and 3.8333, respectively). Although no significant differences were found between Groups 1 and 2 (p
=0.202) or between Groups 3 and 4 (p = 1.000), the highest anxiety scores at 6 months were observed
in Group 4.

Levene's test for equality of variances between anxiety levels at 3 and 6 months was not
significant in the first analysis (F (21,13) = 1.950, p = 0.108), indicating that error variances were
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homogeneous across groups. However, in the second analysis, Levene's test was significant (F (21,13)
=3.559, p =0.011), suggesting that variances were not homogeneous across groups when the 3-month
scores were included as a factor.

The corrected model in the first analysis was statistically significant (F (21,13) = 8.010, p <0.001),
explaining 92.8% of the variance in anxiety levels at baseline (R2 = 0.928, adjusted R2 = 0.812). In the
second analysis, the corrected model was also significant (F (21,13) = 5.658, p = 0.001), explaining
90.1% of the variance (R2 = 0.901, adjusted R2 = 0.742). This indicates that both the 6-month scores
and the 3-month scores had a considerable impact on the variance in anxiety levels.

The intercept was highly significant in both analyses (F (1,13) = 1125.354, p < 0.001 in the first
analysis and F (1,13) =703.141, p < 0.001 in the second), reflecting the importance of the overall mean
values of the dependent variable. Both analyses revealed a very large effect size (partial n2 = 0.928
and partial N2 =0.901, respectively), confirming that the differences between groups were substantial.

In the first analysis, the estimated overall mean anxiety level at 6 months was 23.402 (95% CI),
with a standard error of 0.698. In the second analysis, the estimated mean was 21.477 (95% CI), with
a standard error of 0.810.

The analysis of anxiety scores at 3 and 6 months showed significant differences between the
groups (F =13.363, p < 0.001). Tukey’s post hoc tests revealed that Group 4 had significantly higher
scores compared to Groups 1 (p = 0.001), 2 (p = 0.001), and 3 (p = 0.023). Similarly, Group 3 showed
significantly higher scores compared to Groups 1 (p = 0.001) and 2 (p = 0.001). Additionally, Group 2
had higher scores than Group 1 (p = 0.233, not significant) but significantly lower scores than Groups
3 (p=0.001) and 4 (p =0.001).

The analysis of homogeneous subsets showed that Groups 1 and 2 formed subsets with lower
scores (M =1.5000 and 2.2857, respectively), while Groups 3 and 4 clustered into subsets with higher
scores (M = 3.2222 and 3.8750, respectively). Although no significant differences were observed
between Groups 1 and 2 (p = 0.093) or between Groups 3 and 4 (p = 0.205), the highest anxiety scores
at 6 months were found in Group 4.

The initial mean scores at baseline were 22.06 (SD = 10.26) and decreased to 21.14 (SD = 8.96) at
3 months. A strong correlation was observed between the two measurements (r = 0.877; p = 0.001),
but the difference between the means was not statistically significant (t (34) = 1.097; p = 0.28).
Similarly, the initial mean scores and the scores at 6 months were 22.06 (SD = 10.26) and 21.14 (SD =
8.53), respectively, with a high and significant correlation (r = 0.847; p =0.001), although the difference
between the means was also not significant (t (34) = 0.990; p = 0.329). Finally, the mean anxiety scores
at 3 and 6 months were identical (21.14), with a strong and significant correlation (r = 0.884; p = 0.001),
and no significant differences were found between the means (t (34) = 0.001; p = 1.000).

4. Discussion

The findings of this study provide valuable insights into the psychological and
sociodemographic characteristics of individuals with RRMS and their associations with anxiety and
depression over a six-month follow-up period. These results align with and expand upon existing
literature, highlighting the significant psychological burden associated with RRMS and the influence
of sociodemographic and clinical variables.

Based on recent studies, the findings of this study align with existing literature on the prevalence
and persistence of psychological symptoms in individuals with RRMS. Research has shown that
anxiety and depression are common comorbidities in RRMS patients, with depression affecting up to
42.7% of individuals and generalized anxiety disorder affecting 26% of patients [44]. Another
systematic review and meta-analysis highlighted that the prevalence of anxiety in RRMS patients is
approximately 21.4%, while depression prevalence varies depending on the level of disability and
disease progression. Furthermore, anxiety disorders have been reported in up to 35.6% of MS
patients, underscoring the high psychological burden associated with the disease [45].
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Furthermore, significant associations between higher levels of anxiety and depression and lower
health-related quality of life (HRQoL) in RRMS patients were found, emphasizing the need for
targeted psychological interventions. [9,46]

These findings are consistent with the current study, which also identified sociodemographic
and clinical factors, such as lower income and the presence of autoimmune diseases, as contributors
to higher levels of anxiety and depression.

The sociodemographic profile of the study sample aligns with trends observed in previous
research. Our sample consisted of 57.1% women and 42.9% men, which is consistent with the well-
documented higher prevalence of multiple sclerosis (MS) among women. Studies have shown that
women are approximately 1.7 to 3 times more likely to develop MS than men, particularly in the
relapsing-remitting form of the disease. [44]. Furthermore, the increasing incidence of MS among
women has been noted over time, particularly in late-onset cases [47].

The mean age of participants in this study (38.29 years) also aligns with the typical age range of
MS onset, which commonly occurs between the ages of 20 and 40 years. This finding is consistent
with a study that reported an average age of onset at 30.3 years, with a range of 13 to 60 years [48].
Similarly, the high proportion of participants with a university degree (40%) reflects findings
suggesting that MS tends to affect individuals with higher educational attainment, possibly due to
the socioeconomic factors associated with healthcare access and diagnosis [46,49].

Employment status and income levels were found to have significant associations with anxiety
and depression scores in this study. Specifically, participants with lower annual incomes (<€12,450)
were more likely to be classified in the highest categories of anxiety and depression. This finding is
supported by previous research, which has demonstrated that lower socioeconomic status (SES) is a
significant risk factor for poor mental health outcomes in MS patients. A study reported that
individuals with lower SES experienced significantly higher levels of anxiety, depression, and fatigue
compared to those with higher SES [50].

Similarly, another study found that markers of lower SES, such as lower income and
unemployment, were correlated with worse self-reported scores in depression and anxiety among
MS patients [51]. Furthermore, unemployment and financial instability are among the strongest
predictors of mental health challenges in MS patients, particularly in those with relapsing-remitting
MS [50]. Where lower income and unemployment were strongly associated with higher rates of
anxiety and depression in RRMS patients. [44].

The clinical characteristics of the sample, including personal medical history and initial
symptoms, also played a role in the psychological outcomes observed. For instance, 17.1% of
participants reported a history of autoimmune diseases, and these individuals were more likely to
fall into the higher categories of anxiety and depression on the Beck scale. This finding aligns with
research indicating that autoimmune diseases, such as multiple sclerosis, are strongly associated with
elevated rates of depression and anxiety due to the chronic nature of the disease and its impact on
quality of life [1]. Comorbid autoimmune diseases exacerbate the psychological burden in MS
patients. [46].

Furthermore, a history of mononucleosis was associated with higher depression scores, which
is consistent with studies suggesting that Epstein-Barr virus (the cause of mononucleosis) may play
a role in MS pathogenesis and influence disease progression and psychological outcomes. The link
between Epstein-Barr virus infection and the onset of MS, as well as its potential role in exacerbating
psychiatric symptoms such as depression and anxiety. [44].

The most reported initial symptoms in our sample were hypoesthesia (31.4%), visual
disturbances or paresthesia (20%), and diplopia (17.1%). These findings are in line with existing
literature, which identifies sensory disturbances and visual impairments as common early symptoms
of RRMS. Importantly, these symptoms can significantly impact quality of life and contribute to the
development of anxiety and depression. The psychological toll of sensory and visual impairments in
MS patients, noting their significant association with reduced mental health outcomes and increased
emotional distress. [1,46]
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The most used treatments in our sample were ocrelizumab (20%), cladribine (14.3%), and
natalizumab (14.3%), which are all disease-modifying therapies (DMTs) widely used in RRMS
management. These findings align with research highlighting the effectiveness of these treatments in
reducing relapse activity. Ocrelizumab and natalizumab demonstrated superior efficacy in reducing
relapses compared to cladribine, while all three treatments remain widely prescribed due to their
disease-modifying properties. [52]. However, while DMTs are effective in reducing disease activity,
they may not significantly alleviate psychological symptoms. In fact, the burden of treatment,
including side effects and the stress of long-term therapy, has been associated with emotional distress
in MS patients [53]. This is in line while DMTs are effective in reducing disease activity, they may not
significantly alleviate psychological symptoms and, in some cases, may even contribute to emotional
distress due to side effects or the burden of treatment. [46].

Interestingly, our study found that students and employed participants were more likely to be
classified in the highest anxiety categories on the Beck scale, while retirees and self-employed
individuals were primarily distributed in the lower categories. This may reflect the additional
stressors faced by individuals who are balancing work or studies with the challenges of managing a
chronic illness. Employed MS patients often report higher anxiety levels due to workplace stress and
concerns about disease progression affecting job performance. [54]. Similarly, research has identified
that the psychological burden of balancing employment with chronic illness management can
exacerbate anxiety symptoms, particularly in younger and middle-aged individuals [53]. This may
reflect the additional stressors faced by individuals who are balancing work or studies with the
challenges of managing a chronic illness. Higher anxiety levels among employed MS patients,
attributing this to workplace stress and concerns about disease progression affecting job performance.
[46].

One of the key findings of this study is the relative stability of anxiety and depression levels over
the six-month follow-up period. On the GADS scale, 91.4% of participants were classified as
"Probable" for anxiety at baseline, 3 months, and 6 months, with no significant changes in
distribution. Similarly, depression scores on the GADS and BDI scales showed no statistically
significant changes over time. These results suggest that anxiety and depression are persistent issues
in RRMS patients, which is consistent with findings from other studies. Anxiety and depression levels
in MS patients remained stable over a one-year follow-up period, despite treatment and supportive
care. [44]. Anxiety and depression are prevalent and persistent among MS patients. A systematic
review and meta-analysis found that 44.5% of MS patients experience some level of anxiety or
depression, with a significant proportion reporting persistent symptoms over time. [55]. Similarly,
anxiety and depression levels in MS patients remained stable over a one-year follow-up period, even
with treatment and supportive care [56].

Additionally, elevated anxiety and depression symptoms in MS patients are often resistant to
treatment, further supporting the notion of their persistence over time [57].

The prevalence of anxiety and depression in our sample is higher than the rates reported in some
studies but comparable to others. A study reported a prevalence of 26% for anxiety and 42.7% for
depression in RRMS patients, which is slightly lower than the rates observed in our study. This
discrepancy could be attributed to differences in sample characteristics, assessment tools, or cultural
factors. [44].

Similarly, a meta-analysis reported pooled prevalence rates of 30.5% for depression and 22.1%
for anxiety across various MS subtypes, with slightly lower rates in RRMS compared to progressive
forms of the disease. These findings align with the observation that depression and anxiety are highly
prevalent in MS populations, though variability in diagnostic criteria and study designs may lead to
differences in reported rates. [55].

Furthermore, depression was the most reported psychiatric disorder among MS patients, with
prevalence rates ranging from 37% to 54%, followed by anxiety disorders, which ranged from 14% to
41%. These findings are consistent with the high prevalence rates reported in our study and reinforce
the importance of addressing these comorbidities in MS management [44].
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The role of cultural and regional differences in the prevalence of mood disorders among MS
patients, noting that countries with higher levels of stigma surrounding mental health often report
lower rates of anxiety and depression. This underscores the importance of considering cultural
factors when comparing prevalence rates across studies and populations. [45].

Additionally, our findings regarding the stability of anxiety and depression scores over time
align with other study, which found no significant changes in psychological symptoms over a one-
year follow-up period. However, our study provides new insights into the specific symptoms of
anxiety and depression that fluctuate over time, such as pessimism and loss of pleasure, which were
not addressed in previous research. [46].

The analysis of depressive symptoms in MS patients over time highlights the complexity of how
specific symptoms evolve and persist. Research has consistently shown that depression is a common
and significant comorbidity in MS, with its presentation often varying across different stages of the
disease.

Depressive symptoms such as pessimism and loss of pleasure tend to worsen over time in MS
patients, particularly as the disease progresses and physical disability increases. This aligns with
findings that highlight the chronic nature of depressive symptoms in MS patients and the importance
of monitoring specific aspects of depression, such as hopelessness and anhedonia, which may not
respond consistently to treatment. [1].

Depressive symptoms like sadness and guilt often remain stable over time, with a significant
proportion of patients reporting mild to moderate levels of these symptoms throughout follow-up
periods. However, severe symptoms, such as suicidal ideation, were less commonly reported, though
they still warrant continuous monitoring due to their potential impact on patient safety. [58].

Interestingly, a systematic review highlighted that while some symptoms of depression, such as
feelings of worthlessness and guilt, tend to remain stable, others, like fatigue and loss of interest,
frequently worsen as MS progresses. These findings suggest that the trajectory of depressive
symptoms may vary based on both individual patient factors and the course of the disease. [13]

The analysis of individual BAI (Beck Anxiety Inventory) symptoms over time in MS patients
provides valuable insights into the progression and persistence of anxiety-related symptoms. Anxiety
is a common comorbidity in MS, with various studies highlighting its prevalence and diverse
symptomatology.

Symptoms such as tingling and numbness are highly prevalent in MS patients and tend to
worsen over time, particularly in those with higher levels of disease activity. This aligns with the
observed progressive increase in higher scores for these symptoms in the BAI analysis, suggesting
that physical symptoms of anxiety in MS may intensify as the disease progresses. [45].

Conversely, symptoms such as dizziness and lightheadedness, as well as feelings of heat, are
often reported at low levels in MS patients. These symptoms are less commonly associated with
anxiety in MS, and their stability over time may reflect their lower prevalence compared to other
symptoms like nervousness or inability to relax. [59].

Regarding severe symptoms, such as fear of the worst happening or fear of dying, these
symptoms often decrease over time in MS patients, especially with adequate psychological support
and treatment. This finding is consistent with the trend observed in the analysis, where higher scores
for these symptoms decreased over the six-month period. [60].

On the other hand, symptoms like nervousness and inability to relax are reported to be persistent
in MS patients. These symptoms are among the most common and enduring manifestations of
anxiety in MS, often requiring targeted interventions to improve long-term outcomes. Symptoms
such as pallor and facial flushing were found to be less frequent in MS patients with anxiety, these
symptoms are typically less prominent compared to other physical manifestations of anxiety. [61].

The relationship between depression and anxiety in MS has been extensively studied in recent
years, consistently highlighting their high prevalence and significant interplay. A strong correlation
between these conditions (r > 0.8, p < 0.001) supports the notion that baseline levels of depression can
significantly influence anxiety at subsequent time points, as shown in multiple studies [1,62].
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Depression and anxiety are among the most common neuropsychiatric comorbidities in MS,
frequently co-occurring due to shared biological mechanisms such as dysregulation of the
hypothalamic-pituitary-adrenal (HPA) axis and inflammatory processes. These mechanisms not only
exacerbate psychological distress but also contribute to poorer disease outcomes, including increased
fatigue and reduced quality of life. [1,13]

Furthermore, studies have shown that up to 50% of MS patients experience either depression or
anxiety, with many individuals presenting both simultaneously. Patients with higher depression
scores are significantly more likely to report elevated anxiety levels, reinforcing the bidirectional
relationship between these conditions. This aligns with findings that baseline depression levels can
predict future anxiety symptoms, emphasizing the importance of early detection and management
[13,55]. Notably, effective treatment of depression at earlier stages could mitigate the progression or
severity of anxiety over time, highlighting the need for integrated approaches to address these
comorbidities. [13]

However, our findings also revealed that specific symptoms of anxiety and depression
fluctuated over time. For instance, symptoms such as pessimism and loss of pleasure showed a
general trend toward worsening over the six months, while symptoms like sadness and guilt
remained relatively stable. This highlights the importance of monitoring individual symptoms rather
than solely relying on overall scores, as certain aspects of mental health may require targeted
interventions.

These findings underscore the need for long-term psychological support and interventions
tailored to address the chronic nature of mental health challenges in MS patients.

Implications for Clinical Practice

The findings of this study have several important implications for clinical practice. First, the
persistence of anxiety and depression in RRMS patients highlights the need for routine psychological
assessments as part of comprehensive MS care. Early identification and management of these
symptoms are crucial to improving patients' quality of life and overall well-being. Second, the
associations between psychological symptoms and sociodemographic factors, such as income and
employment status, underscore the importance of addressing social determinants of health in MS
care. Providing financial and occupational support to patients could help mitigate some of the
psychological burden associated with the disease. [9,46].

Third, the findings suggest that while DMTs are effective in managing disease activity, they may
not adequately address psychological symptoms. This highlights the need for integrated care models
that combine pharmacological treatments with psychological and social interventions. For example,
cognitive-behavioral therapy (CBT) and mindfulness have been shown to be effective in reducing
anxiety and depression in MS patients. (Zuo et al, 2023). [41,46]

Limitations and Future Research

While this study provides valuable insights, it is not without limitations. The small sample size
(n = 35) limits the generalizability of the findings, and the lack of a control group makes it difficult to
determine causality. Additionally, the reliance on self-reported measures of anxiety and depression
may introduce bias, as participants may underreport or overreport their symptoms. Future research
should aim to include larger, more diverse samples and consider using objective measures of
psychological symptoms.

Another limitation is the relatively short follow-up period of six months. While this timeframe
allowed for the identification of trends in anxiety and depression, longer follow-up studies are
needed to better understand the long-term psychological impact of RRMS and its treatments.
Additionally, future studies should explore the mechanisms underlying the associations between
sociodemographic and clinical factors and psychological outcomes, as well as the potential role of
interventions in mitigating these effects..
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5. Conclusions

This study highlights the significant psychological burden associated with RRMS, with anxiety
and depression persisting over time despite treatment. Sociodemographic and clinical factors, such
as lower income and the presence of autoimmune diseases, were identified as significant contributors
to higher levels of anxiety and depression. These findings underscore the importance of integrated
care models that address not only the physical but also the psychological and social aspects of MS.
Further research is needed to explore the long-term psychological impact of RRMS and to develop
effective interventions to improve the quality of life for individuals living with this condition.
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