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Background: The world has been experiencing one of the most significant worldwide health pandemics in modern
history. The result has been increased depression, anxiety, and loneliness in the general population. However,
populations who demonstrated pre-pandemic emotional disturbance and social isolation, such as individuals
with multiple sclerosis (MS), are likely uniquely vulnerable to such symptoms.
Objective: The purpose of the present investigation was to examine the emotional outcomes, including reports of
loneliness, in individuals with MS during the COVID-19 pandemic. We additionally sought to examine how
individuals’ experiences during the pandemic may contribute to a specific COVID-19-related depression or
anxiety.
Methods: 142 individuals with MS who previously participated in a national, online, survey-based study were
asked to complete an online survey assessing their current level of depression, anxiety, loneliness, and perceived
impact of the COVID-19 pandemic.
Results: Increases in the rates of depression and anxiety were noted, with approximately 54% and 33% reporting
“new” depression or anxiety, respectively. Given this increase, we examined how individuals with “new”
depression or anxiety differed from those without depression and anxiety and those with pre-pandemic
depression and/or anxiety. Significant differences in person-specific factors (e.g., personality, self-efficacy)
were noted between the groups. Increased loneliness was also found among both those with depression or
anxiety regardless of whether “new” or pre-pandemic. Finally, all those depressed or anxious reported greater
disruption and distress related to the COVID-19 pandemic with a trend for increased anxiety specifically related
to the pandemic (e.g., fear or dying due to COVID-19) among those with new depression or anxiety when
compared to those with existing depression or anxiety, suggesting an influence of the pandemic that is specific to
reports of new depression or anxiety.
Conclusion: Findings suggest increased depression, anxiety, and loneliness among individuals with MS following
the COVID-19 pandemic, with reports of “new” depression or anxiety, which appears to be related to the
pandemic, specifically. Moreover, factors commonly associated with depression or anxiety in MS (e.g., person
ality, self-efficacy) were more common among those with existing depression or anxiety but not among those
experiencing new depression or anxiety. These differences should be considered when attempting to ameliorate
the impact of the COVID-19 among those experiencing emotional distress.

1. Introduction
In March 2020, the United States entered one of the most significant
worldwide health pandemics in modern history. The novelty of the
virus, high rate of transmissibility, and, in some cases, lack of

compliance with recommended safety precautions to aid in mitigating
the pandemic renders an overarching sense of fear and despair for many.
Moreover, the prescription of social distancing reduces social support
and connectedness, which is well-known to have a protective and
fostering effect on health and well-being (Cassel, 1976; Cobb, 1976).
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Since the beginning of the COVID-19 pandemic, studies have shown
increased mental health concerns (Peterson et al., 2021) and loneliness
among those contending with the pandemic and societal restrictions.
Social restriction to limit transmission have placed vulnerable pop
ulations, such as those with pre-existing conditions, at increased risk for
in loneliness. In fact, among 315 individuals with chronic illnesses, these
at-risk individuals reported significantly greater levels of loneliness only
one month into social distancing, with rates of loneliness doubling
during the pandemic (Elran-Barak and Mozeikov, 2020).
Mental health concerns and loneliness are common in persons with
multiple sclerosis (MS), which may be exacerbated by such restrictions.
The MS population experiences higher rates of depression and anxiety
than the general population, thought to be in part due to brain pathology
due to MS (e.g., lesion load) (Feinstein, 2004), as well as adjustment
factors associated with living with a chronic illness (Arnett et al., 2008).
With regard to the latter, adjustment to MS has been shown to be
influenced by both psychological and social factors. Specifically, per
sonality, self-efficacy, and locus of control (LOC) are all known pre
dictors of depression, anxiety, and coping in MS (Tan-Kristanto and
Kiropoulos, 2015; Strober, 2016) and perceived social support is a sig
nificant predictor of anxiety and depression in MS (Henry et al., 2019).
In this context, individuals with MS may be more susceptible to
increased depression and anxiety during this time, whether due to
relapse of existing symptom patterns or lower threshold for mental
health symptoms. Moreover, having an autoimmune disorder and for
many, being on immunosuppressive or immunomodulatory therapies,
theoretically poses a greater risk of COVID-19 infection (Bhise and
Dhib-Jalbut, 2021; Zheng et al., 2020). A higher level of health-related
anxiety and self-isolation among individuals with MS during this time,
thus, seems appropriate. In fact, over half of individuals with MS
self-isolate at a greater rate than imposed by their government (Seery
et al., 2020). The potential resultant lack of social support or connect
edness, a known predictor of depression, health, and reduced quality of
life in MS, may thus worsen the situation. There is therefore a host of
precipitating factors that can result in poor emotional functioning and
increased loneliness among individuals with MS in this time of crisis.
The present investigation examined the emotional outcomes in in
dividuals with MS, as well as reports of loneliness; we also sought to
quantify the impact of COVID-19 among individuals with MS with re
gard to emotional distress, disruption in daily life, healthcare, and
financial concerns, and COVID-19 related anxiety. We hypothesized
increased rates of depression, anxiety, and loneliness. Moreover, given
the impact of the pandemic, we examined how individuals’ concerns or
disruption in life due to the pandemic may contribute to a possible new
or COVID-19-related depression or anxiety.

2.2. Procedures
Participants completed an online survey assessing depression, anxi
ety, loneliness, and factors related to their employment and medication
use in light of the COVID-19 pandemic. They also completed a general
COVID-19 impact survey to document the financial, social, and
emotional effects of the pandemic. Data previously collected included
assessment of personality, self-efficacy, locus of control, depression,
anxiety, and social support. These data were combined with the present
data as factors related to adjustment and well-being during the crisis. All
study procedures were approved by the Institutional Review Board of
Kessler Foundation.
2.3. Measures
Previous assessment. The following measures were administered as
part of the previous investigations.
Personality was assessed with the Ten Item Personality Inventory
(TIPI) (Gosling et al., 2003) and includes subscales of Openness,
Conscientiousness, Extraversion, Agreeableness, and Neuroticism. In
dividuals rate on a seven-point Likert scale the extent to which an
attribute or behavioral tendency applies to them.
Self-efficacy was measured by the General Self-Efficacy Scale (GSE),
(Schwarzer and Jerusalem, 1995) a brief, 10-item measure assessing
one’s general sense of their ability to handle situations and challenges.
Locus of Control was assessed by the International Personality Item Pool
Locus of Control scale (IPIP-LOC) (Goldberg et al., 2006). The IPIP-LOC
assesses the degree to which individuals perceive having an external
versus internal locus of control.
Depression measures varied by study, with either the Chicago Mul
tiscale Depression Inventory (CMDI) (Nyenhuis and Luchetta, 1998) or
the Hospital Anxiety and Depression Scale (Zigmond and Snaith, 1983)
being administered. Significant depression was operationally defined as
a score of T-score of ≥ 65 on the CMDI mood subscale or a raw score ≥ 8
on the HADS depression subscale.
Anxiety was assessed by either the State Trait Anxiety Inventory
(STAI) (Spielberger and Gorsuch, 1983) or the Hospital Anxiety and
Depression Scale, depending on the study. Significant anxiety was
operationally defined as a standard score ≥ 122 on the STAI or a raw
score ≥ 8 on the HADS anxiety subscale.
COVID-19 assessment. The following measures were administered
during the COVID-19 pandemic:
The COVID-19 Impact Survey, which was developed by Penedo et al.
(2020) to assess the overall impact of the pandemic among individuals
with cancer. It consists of ten subscales: anxiety, depression, distress,
emotional distress, health care disruptions & concerns, disruptions in
daily activities and social interactions, financial hardship, perceived
benefits, functional social support, and perceived stress management.
Ratings on the latter three subscales are reverse-scored so that higher
scores on all subscales indicate greater levels of distress or disruption.
For the purposes of the present investigation, the distress scale, the
disruption composite (which consists of the healthcare disruptions &
concerns, disruptions in daily activities and social interactions, and
financial hardship subscales), and the anxiety scale were used. The
anxiety scale pertains to COVID-19 or health-related anxiety and con
sists of items such as, “I worry about the possibility of dying from
COVID-19′′ and “I fear how the COVID-19 pandemic will impact my MS
or treatment.”
The De Jong Loneliness Scale (De Jong-Gierveld and Kamphuls,
1985) assesses perceived loneliness with regard to feelings of emotional
loneliness and social loneliness. Participants were to rate their feelings
of loneliness during and before the COVID-19 pandemic (the latter
retrospectively).
The Hospital Anxiety and Depression Scales were administered to
assess anxiety and depression during and before the COVID-19
pandemic (the latter retrospectively).

2. Material and methods
2.1. Participants
This study utilized archival data collected during the course of two
studies among individuals with clinically definite MS as baseline data for
comparison to current emotional distress and impact of COVID-19. The
prior studies, on employment and medication adherence, were national
surveys conducted between 2013 and 2020. Participants were contacted
via email with an opportunity to participate in an online survey study
regarding the impact of the COVID-19 pandemic. A total of 142 in
dividuals with MS agreed to participate in the current survey with data
collected during the months of August and September (5,6 months from
the initial restrictions being placed in the United States). The mean time
elapsed between individuals’ previous assessment and assessment dur
ing the pandemic was 2.39 years (SD = 1.66; Range: 0–7 years) with the
majority (86%) completing these studies within the past three years. The
sample consisted of 23 males and 119 females ranging in age from 27 to
71 (M = 50.48, SD = 10.24).
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2.4. Statistical analyses

Specifically, rates of depression among this sample when assessed pre
viously was 18% (26/142). Presently, 29% (41/142) endorsed signifi
cant levels of depression. This is in contrast to only 13% (18/142)
retrospectively reporting significant depression immediately prior to the
pandemic. Increases were also seen in rates of anxiety with 31% (44/
142) at their previous assessment, 28% (39/142) immediately prior to
pandemic, and 47% (66/142) presently (See Fig. 3).
Comparisons of the three groups on demographics revealed a sig
nificant group effect (p = .036) with individuals with “new” depression
being significantly younger than those with existing depression (p =
.035). Significant group effects were also found for anxiety (p = .047)
with a trend suggesting that those with “new” anxiety were younger
than those with no anxiety (p = .057). With regard to gender, there were
no differences in gender distribution among the anxiety groups but there
was a significantly greater proportion of men in the non-depressed group
than the depressed groups (See Table 2).
Given these differences and potential confounding effects, correla
tional analyses with age and study outcome variables and group dif
ferences among gender were conducted. No significant associations or
group differences were found.

All statistical analyses were conducted using SPSS version 26.0.
Initial examination of the rates of depression and anxiety over three time
points (previous assessment, immediately prior to COVID-19, and pre
sent during the pandemic) was conducted, including Chi-square ana
lyses to determine if the presence of previous depression or anxiety was
related to current emotional status. Demographic factors that differed
between groups and that are frequently implicated in depression, anxi
ety, and loneliness were examined for potential use as model covariates.
Given the possibility of an increase in rates due to a new-onset COVID19-related depression or anxiety, group comparisons (Multivariate
Analysis of Variance [MANOVAs]) were subsequently conducted be
tween the three depression and anxiety groups (None, new, and existing)
on person-specific factors, social support, perceived loneliness, and
COVID-19 impact. Given the multiple comparisons, Bonferroni correc
tions were applied within each domain.
3. Results
A total of 142 individuals with MS completed the COVID-19 impact
survey and had complete data from their previous assessment. Partici
pants were primarily female (84%) and married (64%). The mean age
was 50.48 (9.03) and mean disease duration was 15.81 (9.03). Finally,
the sample was primarily Caucasian (85%) See Table 1.
Delineation of depression and anxiety groups. To quantify the relative
incidence of depression and anxiety symptomatology that might be
attributable to the pandemic, individuals were categorized into groups
depending on their current and pre-COVID history of significant
depression and anxiety as measured by self-report cutoffs. More spe
cifically, three timepoints or assessments were utilized: (1) individuals’
previous assessment; (2) ratings immediately prior to pandemic (retro
spective report); and (3) ratings during the pandemic (current report)
(See Figs. 1 and 2).
As can be seen in Figs. 1 and 2, the majority of the sample (101
[71%]) was not presently depressed and approximately half (76 [53%])
were not experiencing significant anxiety as measured by self-report
cutoffs. Of those experiencing current depression, 22/41 (54%) were
experiencing “new” depression (no prior depression but current
depression) and 19/41 (46%) had existing depression (yes to both: past
or prior depression and current significant depression). Of those
currently experiencing anxiety, 22/66 (33%) were found to be experi
encing “new” anxiety and 44/66 (67%) had existing anxiety that per
sisted during the pandemic. For the purposes of the present
investigation, comparisons were made between these three groups of
depression and anxiety – those with no current depression or anxiety;
those with “new” depression or anxiety; and those with “existing”
depression or anxiety.

3.2. Contribution of pre-pandemic depression and anxiety on postpandemic depression and anxiety
To determine if current symptomatology during the pandemic is
related to previous reports of depression and anxiety, Chi-square ana
lyses were conducted. Of the 41 who reported current depression, 16
(39%) reported being depressed previously and 14 (34%) reported being
depressed immediately prior to the pandemic. This is in comparison to
10% and 4%, respectively, of the 101 who were not presently experi
encing depression (Х2 = 16.54, p < 0.001 and Х2 = 24.01, p < 0.001,
respectively). Similar findings were found for anxiety with 34 of the 66
(52%) of those presently experiencing anxiety reporting anxiety his
torically or immediately prior to the pandemic. Among those not pres
ently anxious, only 10 (13%) and 5 (7%) reported anxiety historically or
immediately prior to the pandemic (Х2 = 24.30, p < 0.001 and Х2 =
35.80, p < 0.001, respectively) (See Table 3).
Based on these findings, we sought to determine if there were dif
ferences among those with “new” depression or anxiety versus those
who reported not being presently depressed or anxious and those who
reported being depressed or anxious during the pandemic, but who also
had historical depression or anxiety (“existing” depression). Specifically,
we examined the differences of person-specific factors (i.e., personality,
self-efficacy, LOC), social support (previously assessed), perceived
emotional and social loneliness immediately prior to and during the
pandemic, and more importantly, the impact of the pandemic among
these groups.
3.3. Person-specific factors and perceived social support prior to
pandemic related to clinically significant symptoms by group

3.1. Rates of clinically significant depression or anxiety pre-/postpandemic

Significant group differences were found for person-specific factors
and social support (F[16,264]= 3.25, p < .001; Wilk’s Λ = 0.698, ηp2=
0.17). Applying a Bonferroni correction (0.05/8 = 0.006), significant
differences between the three depression groups were found on
conscientiousness (F[2139]= 6.15, p = .003; ηp2= 0.08), emotional sta
bility (F[2139]= 12.72, p < .001; ηp2= 0.16), self-efficacy (F[2139]= 12.04,
p < .001; ηp2= 0.15), LOC (F[2139]= 8.22, p < .001; ηp2= 0.11), and
social support (F[2139]= 10.91, p < .001; ηp2= 0.14). Post-hoc analyses
indicated that individuals with “existing” depression reported signifi
cantly lower levels of conscientiousness, emotional stability, selfefficacy, LOC, and perceived social support than non-depressed in
dividuals (p’s≤.001). Individuals with “new” depression reported
significantly lower emotional stability compared to the non-depressed
group (p = .004) and greater self-efficacy than those with “existing”
depression (p = .004) (See Fig. 4).

Results indicate increases in rates of depression and anxiety across
three time points from pre-pandemic to mid-pandemic assessments.
Table 1
XXX.
Age
Gender
Ethnicity
Marital Status
Disease Duration (Years)

Mean (SD) or Frequency

Range

50.48 (10.24)
119 Female; 23 Male
121C; 12AA; 5H; 1A; 1AI, 1O; 1 Undisclosed
91 M; 19S; 9CH; 17D; 1 W; 5 Undisclosed
15.81 (9.03)

27–71

2–45

Note. C = Caucasian; AA = African American; H = Hispanic; A = Asian; AI =
American Indian; O = Other, More than one race; M = Married; S = Single; CH =
Cohabitating; D = Divorced; W = Widowed.
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Fig. 1. Flowchart depicting previous, prior, and current depression among the entire sample.

Fig. 2. Flowchart depicting previous, prior, and current anxiety among the entire sample.

On a measure of perceived loneliness, significant group differences
were also found for depression (F[8272]= 6.02, p < .001; Wilk’s Λ =
0.722, ηp2= 0.15). Applying a Bonferroni correction (0.05/4 = 0.013),
the three groups differed on emotional loneliness (F[2139]= 7.00, p <
.001; ηp2= 0.09) and social loneliness (F[2139]= 9.75, p < .001; ηp2=
0.12) prior to the pandemic. Similarly, they differed on emotional
loneliness (F[2139]= 10.99, p < .001; ηp2= 0.14) and social loneliness
(F[2139]= 16.57, p < .001; ηp2= 0.19) during the pandemic. More spe
cifically, individuals with “existing” depression reported greater

perceived emotional loneliness immediately prior to the pandemic when
compared to non-depressed individuals (p < .001). However, reports
during the pandemic, indicate that those with “new” depression report
comparable levels of emotional loneliness as those with “existing”
depression and both groups report significantly more emotional loneli
ness than those non-depressed (p’s≤.001) (See Fig. 5).
With regard to social loneliness, the two depression groups did not
differ prior to or during the pandemic, but both reported significantly
greater social loneliness than the non-depressed (p’s<0.01) (See Fig. 6).
4
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Fig. 3. Rates of depression at previous assessment, immediately prior to COVID-19 pandemic, and present.

Bonferroni correction (0.05/4 = 0.013), the three groups differed on
emotional loneliness (F[2139]= 8.96, p < .001; ηp2= 0.11) and social
loneliness (F[2139]= 9.72, p < .001; ηp2= 0.12) prior to the pandemic.
Similarly, significant group effects exist for emotional loneliness
(F[2139]= 15.91, p < .001; ηp2= 0.19) and social loneliness (F[2139]=
10.19, p < .001; ηp2= 0.13) during the pandemic. Individuals with
“existing” anxiety reported greater levels of emotional and social lone
liness immediately prior to the pandemic than non-anxious individuals
(p’s<0.001). Individuals with “new” anxiety did not differ from either of
the two groups prior to the pandemic. However, during the pandemic,
individuals with “new” anxiety reported comparable levels of emotional
and social loneliness as those with “existing” anxiety. Both those with
existing anxiety and new anxiety reported significantly greater
emotional loneliness (p’s<0.001) and social loneliness (p < .001 and
0.011, respectively) than those non-anxious (See Figs. 8 and 9).

Table 2
Demographics of the three depression and anxiety groups.
Nondepressed

New
Depression

Existing
Depression

Gender

22 M/79F

0 M/22F

1 M/18F

Age

50.86 (1.00)

45.86 (2.15)

53.79 (2.31)

Non-anxious

New Anxiety

Gender

12 M/64F

6 M/16F

Existing
Anxiety
5 M/39F

Age

52.29 (1.16)

46.64 (2.15)

49.27 (1.52)

Fisher’s Exact, p
= .009
F(2139) = 3.41, p
= .036
Fisher’s Exact, p
= .257
F(2139) = 3.14, p
= .047

Table 3
Proportion of presently depressed or anxious individuals with previous reports
of depression or anxiety.

Previous report of depression
Depressed immediately prior to
pandemic

Previous report of anxiety
Anxious immediately prior to
pandemic

Currently Depressed
(N = 41)
No
Yes

Currently Not
Depressed (N = 101)
No
Yes

25
16
(61%)
(39%)
27
14
(66%)
(34%)
Currently Anxious
(N = 66)
No
Yes
32
34
(48%)
(52%)
32
34
(48%)
(52%)

91
10
(90%)
(10%)
97
4 (4%)
(96%)
Currently Not
Anxious (N = 76)
No
Yes
66
10
(87%)
(13%)
71
5 (7%)
(93%)

3.4. Impact of COVID-19
Finally, we compared the three depression and three anxiety groups
on a measure assessing the impact of the COVID-19 pandemic on in
dividuals’ perceived distress and disruptions in healthcare, daily activ
ities and social interactions, and financial hardship. There was a
significant difference for the depression groups (F[6274]= 9.51, p < .001;
Wilk’s Λ = 0.685, ηp2= 0.17). Applying a Bonferroni correction (p =
.05/3 = 0.017), large effects were found for disruption (F[2139]= 16.45,
p < .001; ηp2= 0.19) and distress (F[2139]= 18.29, p < .001; ηp2= 0.20).
Small effects were seen for COVID-related anxiety, albeit statistically
significant (F[2139]= 3.87, p = 0.023; ηp2= 0.05). As can be seen in
Fig. 10, individuals with “new” or “existing” depression reported
significantly greater disruption (p’s < 0.001) and emotional distress due
to COVID-19 than those non-depressed (p < .001 and p = .002,
respectively). There were no differences between “existing” and “new”
depression. With regard to COVID-related anxiety, individuals with
“new” depression expressed greater COVID-related anxiety than those
non-depressed (p = .006). There was no difference between those with
“new” or “existing” depression. However, while not significantly
different, individuals with “new” depression reported greater levels of
distress (p = .090) and COVID-related anxiety (p = .058) associated with
COVID-19 than those with “existing” depression.
Similar findings were found for anxiety (F[6274]= 11.80, p < .001;
Wilk’s Λ = 0.631, ηp2= 0.21) with, again, fairly large effects for both
disruption (F[2139]= 16.05, p < .001; ηp2= 0.19) and distress (F[2139]=
28.48, p < .001; ηp2= 0.29) and medium effects for COVID-related
anxiety (F[2139]= 6.96, p = .001; ηp2= 0.09). Specifically, individuals
with “new” or “existing” anxiety reported significantly greater disrup
tion and distress than those non-anxious (p’s < 0.001). There were no
differences between “existing” and “new” anxiety with regard to the

When examining differences among the three anxiety groups,
similar, significant group differences were noted (F[16,264]= 2.55, p =
.001; Wilk’s Λ = 0.750, ηp2= 0.13). Applying a Bonferroni correction
(0.05/8 = 0.006), the groups differed on emotional stability (F[2139]=
11.62, p < .001; ηp2= 0.14), LOC (F[2139]= 6.93, p = .001; ηp2= 0.09),
and social support (F[2139]= 6.39, p = .002; ηp2= 0.08). Post-hoc ana
lyses revealed that individuals with “existing” anxiety reported signifi
cantly lower levels of emotional stability, LOC, social support
(p’s≤.001) and self-efficacy (p = .002) compared to non-anxious in
dividuals There were no differences between individuals with “new”
anxiety and non-anxious individuals. Finally, individuals with “new”
anxiety reported significantly greater LOC than those with “existing”
anxiety (p = .005) (See Fig. 7).
Significant group differences were also noted on perceived loneliness
(F[8272] = 5.32, p < .001; Wilk’s Λ = 0.748, ηp2= 0.14). Applying a
5
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Fig. 4. Differences in person-specific factors and social support among the three depression groups.
Note. * = Sig. at 0.05; ** = Sig. at 0.01; *** = Sig. at 0.001.

Fig. 5. Differences in perceived emotional loneliness immediately prior to and during the pandemic among the three depression groups.
Note. * = Sig. at 0.05; ** = Sig. at 0.01; *** = Sig. at 0.001.

disruption and distress associated with COVID-19. Again, individuals
with “new” anxiety expressed greater COVID-related anxiety than those
non-anxious (p = .001). There was no difference between those with
“new” or “existing” anxiety. Similarly, while not significantly different,
individuals with “new” anxiety reported greater levels of COVID-related
anxiety (p = .093) than those with “existing” anxiety (See Fig. 11).

less resilient. Given the vulnerability to depression and anxiety in this
population and the effects of social isolation or loneliness, it was
anticipated that we would observe relative increases in depression and
anxiety during this time, consistent with other cross-sectional studies
that have been published recently (Morris-Bankole and Ho, 2021;
Motolese et al., 2020; Donisi et al., 2021; Costabile et al., 2021; Uhr
et al., 2021; Alirezaei et al., 2021). When examining the overall rates of
depression and anxiety prior to and during the pandemic, we indeed
found an increase in the rate of depression from 13% to 29% and an
increase in the rate of anxiety from 28% to 47%. Closer examination of
the trajectories of depression and anxiety over time, as seen in Table 2,
suggests a combination of both consistency and novelty in mental health
symptoms from pre-pandemic status. In other words, many of our par
ticipants remained stable, such that a prior history of depression or
anxiety tended to beget current depression or anxiety, and that most
individuals with no history of depression or anxiety did not report cur
rent depression or anxiety during the pandemic. However, as also shown

4. Discussion
The purpose of the present investigation was to examine the effects
of the COVID-19 pandemic on mental health among individuals with
MS. This study provides a unique contribution to the growing literature
on the effects of COVID-19 on the MS population due to its utilization of
pre-pandemic data for the study sample. In other words, this longitu
dinal study design allows us to determine whether a specific cohort of
individuals experienced an increase in mental health symptoms, and to
examine pre-existing characteristics that may have made them more or
6
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Fig. 6. Differences in perceived social loneliness immediately prior to and during the pandemic among the three depression groups.
Note. * = Sig. at 0.05; ** = Sig. at 0.01; *** = Sig. at 0.001.

Fig. 7. Differences in person-specific factors and social support among the three anxiety groups.
Note. * = Sig. at 0.05; ** = Sig. at 0.01; *** = Sig. at 0.001.

in Figs. 1 and 2, more than half of the 41 individuals (54%) who reported
current significant depression did not previously report any depression
and 33% of the 66 individuals who reported currently experiencing
anxiety did not report anxiety previously, suggesting a presence of
depression and anxiety that is specific to the COVID-19 pandemic. Ef
forts to understand and ameliorate this situational depression and anx
iety are warranted.
Given this new incidence of emotional symptomatology, we sought
to first determine if there were differences in the role of person-specific
factors among those with existing depression and anxiety and those with
“new” depression and anxiety. Specifically, it was hypothesized that
person-specific factors such as personality and self-efficacy, which are
known predictors of depression and anxiety in MS (Amtmann et al.,
2012; Garfield and Lincoln, 2012), would continue to reign as significant
predictors of those with existing depression or anxiety, in the context of
myriad additional stressors present during the COVID pandemic. In
contrast, these factors may not play as significant of a role among those

whose depression or anxiety seemed more related to the pandemic, or
situational and external factors. Present findings confirmed this latter
hypothesis. Specifically, while those with existing depression reported
lower levels of conscientiousness, emotional stability, self-efficacy, and
locus of control than non-depressed individuals, individuals with “new”
depression did not significantly differ on the majority of these factors
from those non-depressed. Additionally, those with “new” depression
reported significantly higher levels of self-efficacy than those with
existing depression, akin to those non-depressed. Similar findings were
noted with anxiety, with individuals with existing anxiety reporting
significantly lower levels of emotional stability, self-efficacy, and locus
of control compared to non-anxious individuals and no differences being
found between those with “new” anxiety and non-anxious individuals.
And again, those with “new” anxiety reported greater locus of control
than those with existing anxiety. Together, these findings confirm the
hypothesis that role of person-specific factors are greater among those
with existing depression and anxiety and less on current, “new”
7
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Fig. 8. Differences in perceived emotional loneliness immediately prior to and during the pandemic among the three depression groups.
Note. * = Sig. at 0.05; ** = Sig. at 0.01; *** = Sig. at 0.001.

Fig. 9. Differences in perceived social loneliness immediately prior to and during the pandemic among the three depression groups.
Note. * = Sig. at 0.05; ** = Sig. at 0.01; *** = Sig. at 0.001.

experiences of depression and anxiety during the pandemic.
These findings have significant implications for proper mental health
diagnosis and treatment as we attempt to address the increased mental
health concerns associated with the COVID-19 pandemic. For instance,
improving self-efficacy is a common target for reducing depression and
loneliness in MS. However, in this situation, individuals with “new”
depression actually did not differ from the non-depressed and had
greater self-efficacy than those with existing depression. This may sug
gest that for those with “new” depression, cognitive behavioral in
terventions might focus more on education regarding situational
depression and efforts to increase coping, resilience, social network, and
engagement in positive mental health habits (e.g., sleep hygiene, exer
cise, diet, relaxation) as individuals adjust to the pandemic and related
stressors, as opposed to say challenging negative, automatic thoughts.
The latter may be more relevant to those with existing depression,

particularly those whose depression or anxiety has worsened with the
pandemic.
The role of social support on depression and anxiety is also well
appreciated in MS and is a significant determinant, in general times.
When examining its role with regard to present depression and anxiety
during the COVID pandemic, it was found that, comparable to personspecific factors, social support was a greater predictor for those with
existing depression and anxiety and not for those with “new” depression
or anxiety. On the other hand, reports of emotional loneliness prior to
and during the pandemic, suggests an increase for those with “new”
depression and anxiety but consistently high reports among those with
existing depression. Such findings suggest that while emotional loneli
ness may be a consequence or antecedent of longstanding depression
and anxiety, it is also an artifact of the pandemic among those with
“new’ depression or anxiety. Indeed, this is consistent with recent cross8
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Fig. 10. Differences in perceived impact of COVID-19 among the three depression groups.
Note. * = Sig. at 0.05; ** = Sig. at 0.01; *** = Sig. at 0.001.

Fig. 11. Differences in perceived impact of COVID-19 among the three anxiety groups.
Note. * = Sig. at 0.05; ** = Sig. at 0.01; *** = Sig. at 0.001.

sectional investigations linking high rates of depression in persons with
MS to decreased perception of social support in the context of the
pandemic (Bonavita et al., 2021). Reports of emotional or social lone
liness did not seem to increase among those non-depressed or
non-anxious.
Finally, to further determine the direct impact of COVID-19 and its
association with mental health, we compared the three depression and
three anxiety groups on the COVID impact scale. Regardless of experi
encing “new” or existing depression or anxiety, all individuals with
current depression or anxiety reported greater disruption and distress
related to the pandemic than those non-depressed. Of note, individuals
with “new’ depression or anxiety also expressed greater COVID-related
anxiety than those non-depressed or non-anxious and a trend when
compared to those with existing depression or anxiety. This finding is
illuminating and consistent with the idea that individuals with “new”
depression or anxiety may be experiencing greater depression or anxiety
as it relates specifically to the pandemic and associated fears or anxi
eties. Items pertaining to COVID-related anxiety included feeling

anxious about getting COVID, fear of infecting others, fear of having a
close friend or family member die from COVID, fear of dying from
COVID, and fear of how COVID will affect their MS. Given this, efforts to
mitigate individuals’ fears and anxiety regarding COVID-19 may also be
indicated for those with “new” depression or anxiety. This may include
education regarding COVID-19 and MS, assurance that they are main
taining their MS treatment safely and engaging in positive health-related
behaviors, assistance in reducing their exposure, encouragement of
speaking to a counselor during this time, identification of the things that
are within one’s control and those that are not, and identification of
strategies to create a “new normal” with regard to social interaction,
activities within the home, etc., as they contend with the pandemic and
its uncertainty.
The present study is not without limitations. First, data collection
during the COVID pandemic occurred between late August and October
2020, which is approximately 4–6 months removed from the pandemic’s
first major effects in the United States. The impact of the pandemic
varied in effect and scope since the official lockdown in March 2020. By
9
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the time we reached out to participants to initiate data collection, the
infection rate had slowed significantly since the first wave in the spring
and early summer, and the initial crunch of socioeconomic conse
quences had subsided as virtual solutions (e.g., remote work, e-com
merce, telehealth appointments) became more mainstream. As such, our
results may represent a more optimistic picture of mental health in the
MS population than what was experienced in early 2020 or during the
subsequent waves in late 2020 and early 2021. Future research should
seek to capture data from these periods of higher pandemic effects to
gain a clearer view of total mental health impact. Similarly, follow-up
assessments on cohorts such as these are warranted to examine the
long-term impact of the COVID pandemic on mental health symptoms.
Second, our dataset is comprised of individuals with MS who have
participated in previous survey-based research over the span of seven
years, from which we drew information about previous mental health
symptoms. In other words, categorization of participants based on pre
vious symptoms is based strictly on endorsement of clinically significant
depression or anxiety at these prior visits, rather than a comprehensive
lifetime history of mental health symptoms. This means that we may
have misclassified a portion of individuals has having “new” symptoms,
when in fact, their history of symptoms occurred outside of their pre
vious assessment epochs. Additionally, our population was largely
comprised of individuals with relapsing-remitting MS, who may expe
rience relatively lower levels of disability and could have therefore been
less impacted by the pandemic. Future work should examine disease
specific factors that could modify these results, including MS diagnosis,
level of disability, and time since diagnosis. Lastly, these findings may
not be unique to MS, and might be worth exploring in comparable
neurological conditions with heightened mental health risk.
Overall, this study suggests that depression and anxiety in in
dividuals with MS following the COVID-19 is not homogeneous, and that
COVID-related stress plays a significant role in a subset of individuals.
MS clinicians should take care to understand the nature of their patient’s
mood and anxiety symptoms, particularly if new onset post-pandemic,
to ensure appropriate treatment targets.
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