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Abstract: Background/Objectives: Research on eating disorders (EDs) in individuals with multiple
sclerosis (MS) is limited. In ED populations, neuroticism has been linked to ED symptoms through
lower self-esteem and greater body dissatisfaction, but these relationships remain unexplored in MS.
This study aimed to examine whether self-esteem and body dissatisfaction mediate the link between
neuroticism and ED symptoms in individuals with MS. Methods: The current sample consisted of
275 participants who reported a neurologist-confirmed diagnosis of MS (M age = 43.0, SD = 12.9).
Participants completed an online questionnaire measuring neuroticism (Big Five Inventory), self-
esteem (Rosenberg Self-esteem Scale), body dissatisfaction (Body Shape Questionnaire), and ED
symptoms (Eating Attitudes Test-26). Results: A serial mediation analysis controlling for age, sex,
and ambulation level revealed that the association between neuroticism and ED symptoms is
respectively and serially explained by self-esteem and body dissatisfaction in individuals with MS.
The total model accounted for 43% of the variance in ED symptoms. Conclusions: Findings suggest
that self-esteem and body dissatisfaction are important in understanding the relationship between
neuroticism and ED symptoms and should be considered in the assessment and treatment of ED
symptoms in individuals with MS.
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1. Introduction

Multiple sclerosis (MS) is a chronic autoimmune disease that affects the central nervous system,
often leading to physical disability, cognitive difficulties, and emotional distress [1]. These
psychological challenges may contribute to body image concerns and disordered eating (DE)
behaviours, yet research on these symptoms in individuals with MS remains limited [2]. Eating
disorders (EDs) are characterised by disturbances in eating behaviours and body image [3,4], with
personality factors such as neuroticism playing a key role in their development and maintenance
[5,6]. Higher levels of neuroticism have been linked to greater DE symptoms [7,8], body
dissatisfaction [9,10], and self-esteem [11,12] in community and inpatient and outpatient ED
populations. Several studies have demonstrated that self-esteem and body dissatisfaction function as
mediating variables in the association between neuroticism and DE symptoms [13-15]. However,
these associations remain unexplored in individuals with MS, despite the potential impact of MS-
related physical and psychological changes on body image concerns and eating behaviours [16]. The
present study therefore aimed to examine the relationships between neuroticism, self-esteem, body
dissatisfaction and DE symptoms in individuals with MS.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Eating Disorder Symptoms and Multiple Sclerosis

Although EDs have been widely studied in the general population [17] and among individuals
with psychiatric disorders [18], research on body image concerns and DE symptoms in chronic
illnesses such as MS remains limited. Chronic conditions that impact physical appearance and
mobility have been linked to heightened vulnerability to body dissatisfaction and DE [19-21].
Emerging evidence suggests that DE may be more prevalent in individuals with chronic illnesses due
to disease-related changes and their psychosocial consequences. For instance, conditions such as
rheumatoid arthritis [19], diabetes [21], and cancer [20] have been associated with significant body
image concerns, with studies indicating that DE behaviours in these populations may worsen over
time.

Individuals with MS often experience symptoms such as fatigue, muscle weakness, motor
impairments, and cognitive deficits, which can significantly impact their quality of life [1]. Beyond
the physical manifestations of the disease, psychological factors such as depression, anxiety, and
reduced self-esteem are highly prevalent in this population [22-24]. Emerging research suggests that
body image disturbances and DE behaviours may also be concerns for individuals with MS, though
this area remains underexplored [2,25-27]. It is possible that the presence of MS-related physical
disabilities and weight fluctuations as well as obesity may contribute to concerns about body image,
which in turn can influence eating behaviours. Corticosteroid treatments often prescribed for MS
management are known to cause weight gain and changes in body composition, which may
exacerbate body dissatisfaction and increase vulnerability to maladaptive eating behaviours [28].
Additionally, fatigue and mobility impairments may alter physical activity levels, leading to
frustration with body changes and increased risk for DE patterns [29].

Research on the role of diet in the treatment of MS is also inconclusive, with variability in dietary
recommendations. While some studies suggest that fat intake may worsen disease progression and
vegetable consumption may be protective, a few meta-analyses indicated insufficient high-quality
evidence to confirm the effectiveness of specific dietary interventions [30,31]. Such inconsistent
findings may also partially cause body dissatisfaction and DE in several ways. First, the lack of clear
dietary recommendations for MS may contribute to confusion and anxiety among patients,
potentially leading to restrictive or DE behaviours to manage their symptoms. Patients may
internalise messages about "good" and "bad" foods, increasing food-related distress and body
dissatisfaction, particularly if weight gain or metabolic disorders associated with MS become a
concern. Additionally, the emphasis on dietary control as a means of managing MS symptoms could
heighten preoccupation with food and body image, further increasing the risk of DE patterns.
Overall, the uncertainty surrounding dietary advice may leave patients vulnerable to
misinformation, restrictive dieting, compensatory behaviours, or heightened body image concerns to
exert control over their health.

Research on body image concerns in MS has also yielded mixed findings, highlighting the
complexity of this issue [2,25-27]. Pfaffenberger et al. [27] found that individuals with MS reported
greater concerns about physical deficits, poorer body appraisal, and more sexual difficulties
compared to healthy controls, with notable gender-specific differences. This study established a
foundational understanding of how MS-related physical changes may impact body image. Building
on this, Bailey et al. [26] explored the broader sociocultural factors influencing body image in MS,
emphasising the interplay between aging, disability, and societal beauty standards. Their findings
suggest that body image concerns in MS are not only shaped by disease-related changes but also by
external societal pressures. Further refining this understanding, Stevens et al. [2] examined body
image dissatisfaction in MS and found that, while overall levels of body dissatisfaction were
comparable to the general population, it was more pronounced in women and associated with higher
body mass index (BMI), depression, and experiences of stigma. This study highlighted the need to
consider individual differences, particularly in relation to psychological distress and weight-related
concerns, when assessing body image in MS. In contrast, Reininghaus et al. [25] reported that MS
patients experienced fewer sexual problems than normative body image concern values and
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maintained stable relationships, suggesting that body image concerns may not be universally
heightened across all individuals with MS. These varying findings underscore the need for further
research to clarify the conditions under which body image disturbances and DE emerge in MS.

The Role of Neuroticism in Eating Disorders in Individuals with Multiple Sclerosis

Neuroticism is a personality trait characterised by a heightened tendency to experience negative
emotions such as anxiety, depression, and emotional instability [32]. Research has consistently
demonstrated that neuroticism is a key risk factor for the development and maintenance of DE
symptoms, as individuals high in neuroticism are more likely to engage in maladaptive coping
mechanisms, including restrictive eating, binge eating, and purging behaviours [5]. A large body of
literature has established a link between neuroticism and DE symptoms in community [7] and
inpatient and outpatient ED populations [5].

Individuals with MS often also exhibit elevated levels of neuroticism compared to the general
population, potentially due to the unpredictable and progressive nature of the disease [33,34]. The
psychological distress associated with MS, including uncertainty about disease progression,
functional limitations, and social isolation, may amplify the impact of neuroticism on maladaptive
eating behaviours. Given that neuroticism is linked to heightened sensitivity to stress and negative
self-perception [35,36], individuals with MS who score high on this trait may be particularly
susceptible to developing low self-esteem, which in turn could lead to body dissatisfaction and DE
behaviours. However, no studies have examined the role of neuroticism and its relationship with DE
symptoms in individuals with MS, representing a significant gap in the literature.

The Mediating Role of Self-Esteem and Body Dissatisfaction

Self-esteem, defined as an individual's overall sense of self-worth, is an important psychological
factor in the development of EDs [37]. Low self-esteem has been identified as a key contributor to the
onset and maintenance of DE symptoms, as individuals with poor self-worth are more likely to
engage in maladaptive eating behaviours as a means of coping with negative emotions [38-40].
Research suggests that self-esteem plays a crucial mediating role in the relationship between body
dissatisfaction and DE, with additional influences from depression and negative affect. Brechan et al.
[39] found that the effect of body dissatisfaction on DE was fully mediated by self-esteem and
depression. Their findings indicate that self-esteem and depression are more proximal factors in
predicting DE than body dissatisfaction itself. Similarly, Cruz-Saez et al. [40] demonstrated that self-
esteem and negative affect sequentially mediated the relationship between body dissatisfaction and
DE, with self-esteem serving as a particularly strong mediator among boys. Additionally, Murray et
al. [38] provided longitudinal evidence that stress indirectly predicted body dissatisfaction through
reductions in self-esteem and heightened body image importance, further reinforcing the role of self-
esteem as a central mechanism linking negative emotional states to body dissatisfaction. Collectively,
these studies suggest that interventions targeting self-esteem may be particularly effective in
mitigating the impact of body dissatisfaction on DE, potentially offering more sustainable benefits
than interventions focused solely on body image concerns.

Previous research has shown that individuals with MS also report lower self-esteem compared
to controls [41], and this reduction in self-worth is often linked to increased depressive symptoms
and poorer quality of life [42]. Given the well-established relationship between low self-esteem and
DE [38-40], it is plausible that individuals with MS who experience diminished self-esteem may be
at heightened risk for engaging in DE behaviours as a means of coping with perceived inadequacies.
However, no studies have directly investigated the role of self-esteem in mediating the relationship
between neuroticism and DE in MS, marking another significant gap in the literature. The present
study seeks to fill this gap by investigating whether neuroticism contributes to DE symptoms through
self-esteem and body dissatisfaction, thereby offering a more comprehensive understanding of the
psychological mechanisms involved.
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The Present Study

Existing studies have found that lower levels of self-esteem and higher levels of body
dissatisfaction significantly mediate the relationship between personality, namely neuroticism, and
DE in individuals with EDs [13-15]. However, these relationships have been unexplored in
individuals with MS. Hence, the aim of the current study was to investigate the mediating roles of
self-esteem and body dissatisfaction in the relationship between neuroticism and DE in individuals
with MS. Specifically, as illustrated in Figure 1, we proposed that neuroticism would be significantly
associated with lower self-esteem, which in turn would be linked to increased body dissatisfaction,
ultimately leading to more severe DE in people with MS (see Figure 1).

d Body
Dissatisfaction

Self-Esteem >

c Disordered Eating
Symptoms

Neuroticism

Figure 1. Proposed serial mediation model.
2. Materials and Methods

Participants and Procedure

Participants were recruited from 2019 to 2023 as part of a research program examining
transdiagnostic psychological mechanisms underlying depression, anxiety, and EDs in community,
medically ill, and psychological help-seeking populations. Participants were recruited using online
advertisements on peer support Facebook groups, websites, and forums; newsletters of relevant
organisations and support services (e.g., MS Australia); and advertisements posted on the Royal
Melbourne Hospital noticeboards. Interested participants were invited to complete an online survey.
All participants provided informed consent to participate and for their data to be used for publication
purposes. This study was approved by [blinded for review]. Data from a total of 275 participants with
MS (Mage = 43.03 years, 79.3% female, 68.3% relapsing-remitting MS) was included in the final
analysis.

Materials

Sociodemographic and Clinical Characteristics

Data on age, gender, ethnicity, country of residence, highest education level, employment and
marital status were collected. Participants were asked to self-report whether they had received a
physician-confirmed diagnosis of MS and prior or current diagnosis of depression, anxiety, and EDs.
Participants were also asked to report disease-related characteristics, including MS type, duration
since MS diagnosis and onset, MS relapse, and whether they were taking disease-modifying
medication. Ambulation level was assessed using the Self-Reported Disability Status Scale (SRDSS)
[43]. The SRDSS is a self-report proxy measure used to estimate categories of the Expanded Disability
Status Scale (EDSS), which is the most commonly used measure of disability in MS [44]. Responses
to three mobility-related questions on the SRDSS result in three outcomes: SRDSS < 3.5, 4 to 6.5, and
>7, with higher scores indicating greater level of ambulation difficulty. Participants also self-reported
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their height (centimetres or inches) and weight (kilograms or pounds), based on which BMI was
calculated.

Psychological Variables

Neuroticism was assessed using the 44-item Big Five Inventory (BFI) [45]. The BFI-Neuroticism
subscale consists of eight items and measures a predisposition towards negative emotions (e.g.,
depression, anxiety, stress, anger) and emotional instability [46]. Participants responded to
statements (e.g., ‘I can be moody’, ‘I am someone who is emotionally stable, not easily upset’) on a
five-point Likert scale ranging from 1 (disagree strongly) to 5 (agree strongly). Three items were
reverse scored. A total score was created by summing all items, with higher scores indicating higher
levels of neuroticism. The BFI Neuroticism subscale demonstrated good internal reliability in the
present sample (Cronbach’s a = .82).

Self-esteem was measured using the 10-item Rosenberg Self-esteem Scale (RSES-10) [47].
Participants rated the degree to which they agreed with statements (e.g., ‘I feel that I have a number
of good qualities’) on a four-point Likert scale ranging from 0 (strongly disagree) to 3 (strongly agree).
Five items were reverse scored, so that higher total score correspond to higher self-esteem. Internal
reliability of the RSE scale was good in the current sample (a = .87).

Body dissatisfaction was examined using the eight-item Body Shape Questionnaire (BSQ-8) [48].
Items reflect concerns about body shape and body dissatisfaction and are rated on a scale from 1
(never) to 6 (always). Higher scores indicate higher body dissatisfaction. In the current sample, the
BSQ-8 was found to have excellent reliability (a =.90).

DE symptoms were assessed using the 26-item Eating Attitudes Test (EAT-26) [49]. Participants
rated the frequency of attitudes, feelings, and behaviours related to food and eating (e.g., ‘I vomit
after I have eaten’, ‘I am preoccupied with a desire to be thinner’) on a six-point Likert scale ranging
from 0 (never, sometimes, rarely) to 3 (always). The EAT-26 items form three subscales, including
dieting, bulimia and food preoccupation, and oral control. In the current study, the total EAT-26 score
was used by summing all items. A total score of 20 or greater indicates a probable ED and requires
further diagnostic investigation from a qualified professional [50]. A total score below 20 indicates a
low level of concern about dieting, body weight, or problematic eating behaviours. Internal reliability
of the total EAT-26 was excellent in the present sample (« = .94).

Statistical Analyses

Data Inspection

All analyses were conducted in R [51]. A total of 309 participants with MS accessed the online
survey with a final sample of 275 participants with MS who completed the questionnaires. All
primary variables included in the model were within acceptable limits for skewness and kurtosis (i.e.,
+ 1). The percentage of missing data ranged from 0% to 2.9% across variables, with 101 incomplete
cases. Following recommended practices [52,53], missing data was handled using multiple
imputation with predictive-mean matching (100 datasets and 20 iterations) via the mice package [54].
Model parameters were estimated in each imputed dataset separately and combined using Rubin’s
rule [55]. Sensitivity analysis with complete cases suggested that imputation did not alter path
coefficients nor significance (see Appendix A). There was no evidence of multicollinearity between
variables according to the variance inflation factor (VIF) and Pearson bivariate correlations.

Serial Mediation Model

The serial mediation model was fitted using the lavaan [56], lavaan.mi [57], and semTools [58]
packages. We specified a path model with no latent construct using sum scores of the BFI-
Neuroticism, RSES-10, BSQ-8, and the EAT-26. Therefore, model fit indices were not computed. R-
squares for the mediating and dependent variables were reported to assess the robustness of the
results. Monte-Carlo confidence intervals based on 50,000 replications were constructed to test the
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statistical significance of hypothesised pathways. Potential demographic and disease-related
correlates of DE in both ED and MS samples (i.e., age [59], sex [14], BMI [2], and level of ambulation
[60]) were included as covariates. Reported path coefficients are unstandardised. To further explore
the single and serial mediating effects of self-esteem and body dissatisfaction, we also compared
specific indirect pathways. The current sample size has been considered adequate for a serial
mediation analysis using a path modelling approach [61]. Further details of the planned statistical
analyses and sample size justification can be found in our registration document:
https://osf.io/bamrv.

3. Results

Sample Characteristics

Table 1 presents sociodemographic and MS characteristics of the included sample (N = 275).
Most participants identified as female (79.27%), of Anglo-Celtic background (76.73%), and reported
a diagnosis of relapsing-remitting MS (67.27%). The mean age was 43.03 years (SD = 12.88), with ages
ranging from 19 to 81 years. Participants reported a mean duration of 8.43 years (SD = 8.13) since MS
diagnosis and 12.15 years (SD = 11.11) since MS onset. The mean BMI was 29.13 kg/m? (SD = 11.38).

Table 1. Sociodemographic and MS-related characteristics of the included sample (N = 275).

Demographic N (%)
Gender
Male 55 (20.0%)
Female 218 (79.3%)
Non-binary 2 (< 1.0%)
Ethnicity
Anglo-Celtic 211 (76.7%)
Asian (Eastern, Southern, Southeastern) 8 (2.9%)
Indigenous Australian and/or Torres Strait Islander 12 (4.4%)
Hispanic or Latin American 4 (1.5%)
Middle Eastern 3 (1.1%)
African American 22 (8.0%)
Other 15 (5.5%)
Country of current residence
Australia 145 (52.7%)
New Zealand 6 (2.2%)
UK 14 (5.1%)
USA 88 (32.0%)
Other 22 (8.0%)
Highest level of education
Postgraduate 51 (18.6%)
Bachelor’s degree 76 (27.6%)
Year 12 (high school) or equivalent 38 (13.8%)
Diploma or certificate level 103 (37.5%)
Below high school 7 (2.6%)
Relationship status
Married 173 (62.9%)
Partnered/De facto 13 (4.7%)
Single/Never married 38 (13.8%)
Divorced/Widowed/Separated 51 (18.6%)
Employment status
Full-time 110 (40.0%)

Part-time/Casual 73 (26.6%)
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Unemployed 92 (33.5%)
MS type

Relapsing-remitting 185 (68.3%)

Progressive (primary or secondary) 80 (29.1%)

Other/Not sure 10 (3.6%)
MS relapses in the past 12 months

None 129 (46.9%)

1to3 119 (43.3%)

More than 3 27 (9.8%)
Current MS relapse at the time of survey

Yes 75 (27.3%)

No 200 (72.7%)
Current disease-modifying treatment/s

Yes 185 (67.3%)

No 90 (32.7%)
Level of ambulation

SRDSS < 3.5 117 (42.5%)

SRDSS 4 to 6.5 94 (34.2%)

SRDSS >7 18 (6.6%)

Missing 46 (16.7%)

Previous and current mental health diagnoses are summarised in Table 2. Approximately 21%
reported a lifetime diagnosis of ED (N = 58/275), with anorexia nervosa being the most common.
Among participants diagnosed with ED, 67.24% (N = 39/275) reported having a current diagnosis. The
total EAT-26 score indicated that 76 (27.64%) participants were at risk of an ED (provided a score of
> 20). In addition, a small proportion of participants reported having comorbid ED and depression
(N =39, 14.18%), ED and anxiety (N = 39, 14.18%), or ED, depression, and anxiety (N = 33, 12.00%).
Nearly half of participants (N =132, 48.00%) reported currently taking anti-depressant or anti-anxiety
medication.

Table 2. Self-reported depression, anxiety, and eating disorder diagnoses (N = 275).

Diagnosis N (% sample)
Depressive disorder diagnosis

Total 147 (53.5%)

Current 104 (37.8%)

Recovered/lifetime 43 (15.6%)
Anxiety disorder diagnosis

Total 130 (47.3%)

Current 114 (41.5%)

Recovered/lifetime 16 (5.8%)
Eating disorder diagnosis

Total 58 (21.1%)

Current 39 (14.2%)

Recovered/lifetime 19 (6.9%)
Depressive disorder type?

Major depressive disorder (incl. post-natal 52 (18.9%)

depression)

Persistent depressive disorder 42 (10.4%)

Premenstrual dysphoric disorder 7 (1.7%)

Not sure/other 55 (13.6%)
Anxiety disorder type?

Generalised anxiety disorder (GAD) 73 (26.6%)
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Panic disorder 16 (5.8%)
Agoraphobia 3 (1.1%)
Specific phobia 7 (2.6%)
Social anxiety disorder 33 (12.0%)
Health/illness anxiety 7 (2.6%)
Separation anxiety disorder 13 (4.7%)
Not sure/other 10 (3.6%)
Eating disorder type?
Anorexia nervosa (restricting and binge/purging) 34 (12.4%)
Bulimia nervosa (purging and non-purging) 26 (9.5%)
Binge eating disorder 4 (1.5%)
Currently taking antidepressant or anti-anxiety
medication
Yes 132 (48.0%)
No 143 (52.0%)

aParticipants could report more than one type of disorder. Participants answered the question: “Have you had a

diagnosis of a depressive, anxiety, or eating disorder given to you by a health professional?”.

Descriptive Statistics and Correlations

Means, standard deviations, and correlations between continuous study variables are reported
in Table 3. All variables in the mediation model were significantly correlated.

Table 3. Means, standard deviations, and Pearson correlations between study variables.

Variables M SD 1 2 3 4 5 6 7
1.Neuroticism (BFI) 24.87 6.56 -
2.Self-esteem (RSES) 13.87 5.69 -0.50**
3.Body dissatisfaction (BSQ) 24.73 9.55 0.37** -0.43* -
4.DE symptoms (EAT-26) 13.86 11.22 0.14* -0.37** 0.57** -
5.Age (years) 43.03 12.88 -0.18** 0.40** -0.23** -0.36** -
6.BMI 29.13 11.38 0.00 -0.13 0.19* -0.06 -0.01 -
7.Ambulation level (SRDSS) - - -0.09 003 0.01 -0.09 0.25* 0.02 -

Note. All correlations are two-tailed. *p < .05. **p < .01. M = mean. SD = standard deviation. BFI = Big Five
Inventory. RSES = Rosenberg Self-esteem Scale (10 items). BSQ = Body Shape Questionnaire (8 items). EAT-26 =
Eating Attitudes Test (26 items). SRDSS = Self-Report Disability Status Scale (3 items).

Serial Mediation Model

A serial mediation analysis was conducted to examine the relationship between neuroticism,
DE, self-esteem, and body dissatisfaction. Age, gender, BMI, and level of ambulation were included
as covariates. Figure 2 presents the pooled unstandardised path coefficients of the hypothesised
model across 100 multiply imputed datasets.

B=-0.47
p <.0001

Body
Dissatisfaction

Self-Esteem

B=-0.26,p=.01 Disordered Eating

Symptoms

Neuroticism
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Figure 2. Serial mediation model with pooled path coefficients (N =275). Model path coefficients were combined
across 100 multiply imputed datasets using Rubin’s rule. Unstandardised path coefficients are depicted. All

pathways were significant.

Table 4 reports standardised path coefficients and comparisons of specific mediation effects. The
total indirect effect of neuroticism on DE symptoms was significant, 3 = 0.40, SE = 0.08, 95% CI: [0.25,
0.57]. The direct effect of neuroticism on DE symptoms accounting for self-esteem and body
dissatisfaction was also significant, 3 =-0.26, SE =0.10, 95% CI: [-0.46, -0.05]. However, the total model
effect (=0.15, SE = 0.11, 95% CI: [-0.07, 0.37]) was not significant. Of note, there was evidence for a
serial mediation effect of neuroticism via self-esteem and body dissatisfaction,  =0.12, SE=0.04, 95%
CI: [0.06, 0.20]. The indirect effects of neuroticism on DE symptoms through self-esteem (3 = 0.10, SE
=0.05, 95% CI: [0.01, 0.20]) and body dissatisfaction (3 = 0.19, SE = 0.06, 95% CI: [0.06, 0.33]) were
significant. Pairwise comparisons indicated no significant differences between the single and serial
mediating pathways. The full model accounted for accounted for 43.0% of the variance in DE
symptoms. The proportion of variance accounted for in self-esteem and body dissatisfaction were
34.6% and 26.4%, respectively.

Table 4. Standardised and unstandardised path coefficients of the serial mediation model controlling for age,

gender, BMI, and ambulation level.

p LL95% UL95%

Model pathway B SE t I I
Neuroticism — Self-esteem (al) -0.38(- 0.05 -7.88 <.001 -0.01 0.20
0.44)
Neuroticism — Body dissatisfaction (a2) 0.28(0.19) 0.10 2.83 .005 0.09 0.47
Self-esteem — DE symptoms (b1) -026 (- 013 -2.06 .039 -0.46 -0.05
0.13)
Body dissatisfaction — DE symptoms (b2)  0.67 (0.57) 0.07 9.76 <.001 0.53 0.80
Self-esteem — Body dissatisfaction (d) -047(- 012 -390 <.001 -0.70 -0.23
0.27)
Total model effect 0.15(0.09) 0.11 136 .173 -0.07 0.37
Direct effect (¢) -0.26 (- 010 -249 .013 -0.46 -0.05
0.15)
Total indirect effect 0.40(0.22) 0.08 5.06 <.001 0.25 0.57
Neuroticism — Self-esteem — DE 0.10 (0.06) 0.05 1.98 .048 0.01 0.20
symptoms (Ind1)
Neuroticism — Body dissatisfaction - 0.18 (0.11) 0.07 274 .006 0.06 0.33
DE symptoms (Ind2)
Neuroticism — Self-esteem — Body 0.12(0.07) 0.04 299 .003 0.05 0.20
dissatisfaction — DE symptoms (Ind3)
Pairwise comparisons of indirect effects
Ind1 - Ind2 -0.09(- 0.09 -098 .326 -0.26 0.09
0.05)

Ind1 - Ind3 -0.02(- 0.06 -029 .774 -0.15 0.11
0.01)

Ind2 — Ind3 0.07 (0.04) 0.09 0.77 .440 -0.10 0.24

Note. N = 275. Significant pathways are noted in bold (95% confidence interval does not cross zero). 95%
confidence intervals around estimates of unstandardised effects were obtained from Monte-Carlo simulations
with 50,000 replications. Unstandardised effects are shown outside parentheses. Standardised effects are shown
inside parentheses. Ind1 — Ind2 compares the single mediating effects of self-esteem and body dissatisfaction.
Ind1 - Ind3 compares the single mediating effect of self-esteem and the serial mediating effect through both
mediators. Ind2 — Ind3 compares the single mediating effect of body dissatisfaction and the serial mediating
effect.
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4. Discussion

In the current study we assessed whether neuroticism would be significantly associated with
lower self-esteem, which in turn would be linked to increased body dissatisfaction, ultimately leading
to more severe DE symptoms. The hypothesis that self-esteem and body dissatisfaction play a
mediating role in the relationship between neuroticism and DE symptoms in individuals with MS
was supported. Our results also showed significant relationships between self-esteem and body
dissatisfaction, and both factors were significantly related to DE symptoms in the current MS sample.
The hypothesized serial pathway (neuroticism — self-esteem — body dissatisfaction — DE
symptoms) was significant, suggesting that the interplay between these two factors is relevant in
understanding how neuroticism is linked to DE symptom:s.

Consistent with research that has demonstrated significant relationships between neuroticism
and lower self-esteem [13,15,16] and neuroticism and increased body dissatisfaction [14] in
community and clinical samples with EDs, our results show that these relationships are also
significant in people with MS. More specifically, individuals with MS who reported higher levels of
neuroticism also experienced lower self-esteem, which may increase body dissatisfaction and, in turn,
more DE symptoms. The present study builds upon previous findings by demonstrating that
neuroticism is associated with DE symptoms in MS [7,8], and that self-esteem and body
dissatisfaction are important factors to consider in understanding DE symptoms in MS [9-12]. The
sequential effects of self-esteem and body dissatisfaction further indicate that low self-esteem is
associated with DE symptoms through more body image concerns in people with MS. However, the
proposed model only provides one plausible pathway through which neuroticism, self-esteem, body
dissatisfaction, and DE symptoms are related. Future longitudinal studies may utilise this model to
determine how neuroticism facilitates adverse DE outcomes in people with MS over time.

Interestingly, our findings showed a suppression effect of self-esteem and body dissatisfaction
on DE symptoms. That is, while the total indirect effect of neuroticism on DE symptoms was positive,
the negative direct effect indicates that higher neuroticism was associated with fewer ED symptoms
when holding self-esteem and body dissatisfaction constant. This was likely due to confounding
factors that were not accounted for in our model, such as other personality traits (e.g.,
conscientiousness [6], extraversion [8], openness to experience [62], and perfectionism [6]) and
cognitive vulnerabilities (e.g., intolerance of uncertainty [63], emotion regulation [64], and distress
tolerance [65]) that have been robustly linked to both neuroticism and EDs. However, it is also
possible that the relationship between neuroticism and DE in our MS sample differs from that
observed in other populations. Prior research has supported the existence of ‘healthy neuroticism’
[66,67], where individuals with higher levels of neuroticism and conscientiousness report better
health outcomes due to increased body vigilance [68], greater likelihood of seeking medical attention
[69], and less engagement in maladaptive health behaviours [69-71]. For instance, at high levels of
conscientiousness, high neuroticism has been associated with lower odds of smoking [70],
problematic alcohol consumption [71], lower levels of inflammatory biomarkers [72], and higher
levels of physical activity [69,73]. Similarly, recent findings from a community sample of 712 adults
suggest that high levels of trait neuroticism and conscientiousness reliably predicted reduced DE
behaviours such as less disinhibited eating and hunger and increased self-regulatory eating restraint
[74]. In addition, evidence from the broader ED literature has identified mixed associations between
neuroticism and DE, particularly when specific facets of neuroticism and specific DE behaviours are
considered [7]. For example, the impulsiveness facet of neuroticism reflecting low self-control has
been positively associated with binge or emotional eating, compensatory behaviours, and global
eating pathology but negatively associated with dietary restraint [7]. Other facets of neuroticism
demonstrated a consistent positive association with DE behaviours [7]. Together, these findings
suggest that the neuroticism-ED link in MS is complex and nuanced, and results from our study
should be taken as the first attempt to explore this relationship. As conscientiousness was not
examined in our study, the potential presence and prevalence of healthy neuroticism in people with
MS and its relationship to DE behaviours warrants further examination. Future studies may also


https://doi.org/10.20944/preprints202504.0570.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 7 April 2025

adopt a facet-level approach to measuring neuroticism and distinguishing between specific DE
behaviours associated with different ED phenotypes, to further elucidate the effect of neuroticism on
DE symptoms in MS.

The current study found that 21% of participants reported a diagnosis of an ED, with anorexia
nervosa and bulimia nervosa being the most common. This is higher than the prevalence rates of EDs
identified in non-MS samples with 12-month and lifetime rates being up to 2.58% in females [17].
Relatedly, over half of our sample (53.45%) reported a co-morbid depressive disorder, with major
depressive disorder being the most common, and nearly half of the sample (47.27%) reported a co-
morbid anxiety disorder, with GAD being the most common disorder. Relatedly, nearly half of the
current sample (48%) also indicated that they are taking anti-depressant or anti-anxiety medication.
This is consistent with previous research that has found high rates of depression and anxiety in
individuals with MS [24].

Clinical Implications

Given the study’s findings that self-esteem and body dissatisfaction are significantly related to
DE symptoms in individuals with MS, these factors should be considered in models of DE in
individuals with MS. Consideration should also be given in integrating routine screening for DE in
clinical settings. A practical first step would be to employ additional validated screening tools such
as the SCOFF questionnaire [75], which is a five-item self-report measure that can quickly identify
individuals at risk of eating disorders. In addition, incorporating brief assessments of self-esteem and
body dissatisfaction, such as the measures included in the current study, may help identify
psychosocial vulnerabilities that contribute to DE symptoms.

Findings suggest that preventive interventions and psychological support for individuals with
MS should not only address mood and physical function but also self-image and eating behaviours.
Cognitive-behavioural approaches tailored to body image concerns, self-worth, and coping strategies
related to disease progression and physical changes of MS (e.g., [76-78]) may be beneficial.
Psychoeducation and mindfulness-based interventions targeting body acceptance and self-
compassion [79-81] may also help reduce the risk of DE symptoms in those with MS. Importantly,
interdisciplinary care involving neurologists, psychologists, dietitians, and rehabilitation specialists
[82] can foster early detection and a more holistic approach to support individuals with MS who may
be vulnerable to DE.

Finally, mental health professionals should also consider screening for co-occurring depressive
and anxiety symptoms, given the high prevalence of these symptoms in the current MS sample.
Targeted interventions that address this comorbid presentation are crucial, as the combination of DE
[83], body dissatisfaction [78], low self-esteem [23], and affective symptoms [84] may compound
distress and interfere with disease management and quality of life in those affected by MS.
Multimodal psychological approaches that integrate mood regulation, body image work, and self-
esteem enhancement may be particularly effective in supporting individuals with MS who present
with overlapping challenges.

Limitations and Future Directions

There were several limitations to the current study. Firstly, the serial mediation model was
examined using cross-sectional data. It is recommended that future studies employ a longitudinal
design, such as cross-lagged panel models, to facilitate accurate inferences about the presence,
strength, and direction of causal relationships [85], thus determining precise intervention targets for
body image concerns, low self-esteem and DE symptoms in MS. Secondly, the current study used
self-report measures for symptoms and diagnoses of depression, anxiety, and EDs, which may not
capture symptomatology as accurately relative to structured clinical interviews undertaken by a
mental health professional. Thirdly, future research would benefit from replicating the current
associations in a larger longitudinal sample and using latent variable models to account for
measurement error. Such an approach would provide a more comprehensive representation of the
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relationships between variables and increase the robustness of findings. Fourthly, the study did not
differentiate between specific DE symptoms. As a result, it remains unclear whether individuals with
MS were more likely to engage in restrictive eating, binge eating, or compensatory behaviours such
as purging. Future studies should aim to assess specific DE symptom profiles to better understand
risk patterns and to tailor interventions accordingly. Finally, the study included individuals with
different types of multiple sclerosis (e.g., relapsing-remitting, primary progressive), which were
statistically controlled for in the analyses. However, grouping these subtypes may mask meaningful
differences in psychological or behavioural outcomes. Future research should explore whether the
observed relationships vary across MS subtypes.

5. Conclusions

Despite these limitations, this study represents the first attempt to explore neuroticism, self-
esteem, and body dissatisfaction as correlates of DE symptoms in a sample of people with MS.
Existing mediating relationships of self-esteem and body dissatisfaction in the relationship between
neuroticism and DE symptoms identified in community and ED samples appear to extend to people
with MS. Our findings suggest that self-esteem and body dissatisfaction need to be considered in
models explaining the development and maintenance of EDs in individuals with MS. Targeting self-
esteem and body dissatisfaction may be relevant for treating and preventing DE symptoms in
individuals with MS who have high levels of neuroticism.
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Appendix A

Table Al. Standardised and unstandardised path coefficients of the serial mediation model controlling for age,

gender, BMI, and ambulation level (complete case analysis).

P LL95% UL 95%

Model pathway B SE z I I

Neuroticism — Self-esteem (al) -042(- 006 -7.17 <.001 -0.54 -0.31

0.46)
Neuroticism — Body dissatisfaction (a2) 0.23(0.15) 0.12 198 .048 0.00 0.45
Self-esteem — ED symptoms (b1) -027 (- 013 -2.00 .046 -0.53 -0.01
0.14)
Body dissatisfaction — ED symptoms (b2)  0.68 (0.59) 0.08 9.05 <.001 0.53 0.82
Self-esteem — Body dissatisfaction (d) -044(- 013 -336 .001 -0.70 -0.18
0.27)
Total model effect 0.16 (0.09) 0.13 129 .198 -0.09 0.41
Direct effect (¢) -0.23(- 0.12 -2.00 .045 -0.45 -0.00
0.13)
Total indirect effect 0.39(0.23) 0.10 4.12 <.001 0.21 0.58
Neuroticism — Self-esteem — ED 0.11(0.07) 0.06 192 .054 0.00 0.23
symptoms (ind1)
Neuroticism — Body dissatisfaction — 0.15(0.09) 0.08 1.94 .053 0.00 0.32
ED symptoms (ind2)
Neuroticism — Self-esteem — Body 0.13(0.07) 0.04 289 .053 0.05 0.22
dissatisfaction — ED symptoms (ind3)
Pairwise comparisons of indirect effects
Ind1 - Ind2 -0.04(- 010 -042 .673 -0.25 0.16
0.03)

Ind1 - Ind3 -0.01(- 0.07 -0.19 .851 -0.16 0.13
0.01)

Ind2 — Ind3 0.03(0.02) 0.10 0.28 .777 -0.18 0.23

Note. N = 174. Significant pathways are noted in bold (95% confidence interval does not cross zero). 95%
confidence intervals around estimates of unstandardised effects were obtained from Monte-Carlo simulations
with 50,000 replications. Unstandardised effects are shown outside parentheses. Standardised effects are shown
inside parentheses. The full model accounted for 45.5% of variance in ED symptoms. The proportion of variance

accounted for in self-esteem and body dissatisfaction were 35.0% and 25.5%, respectively.
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