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ABSTRACT

Purpose: A high percentage of people with multiple sclerosis (PwMS) experience anxiety, which can
negatively impact quality of life. Despite this, anxiety in PwMS remains under researched. This review
aims to identify associates with anxiety in PwMS that are amenable to change, with a view to informing
the development of interventions in the area.

Materials and methods: The following databases were searched for studies investigating anxiety in
PwWMS from 2015 to 2021: PsycINFO, PubMed, EMBASE, Web of Science. The search consisted of keywords
relating to MS and fear, anxiety or worry. Once screening was completed by two reviewers, a narrative
synthesis was used to analyze the data, with the MMAT used for quality appraisal.

Results: Of the 3117 unique abstracts screened, 39 studies met the criteria for inclusion. Evidence was
found linking anxiety in PWMS to several modifiable factors broadly categorized as either psychological,
social or lifestyle factors. Perceptions of self and one’s ability to cope/adjust to MS emerged as important
psychological factors. Physical activity and social support from friends were also linked with improved
anxiety outcomes.

Conclusions: Anxiety in PWMS is linked to a number of modifiable factors. Findings may help inform the
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development of rehabilitation interventions to decrease anxiety in MS.

> IMPLICATIONS FOR REHABILITATION

e This review highlights interventions which have successfully lowered anxiety in people with MS
(PWMS); however, there is a clear need for the development of further interventions which target the
pathologically specific concerns surrounding anxiety in this population.

e We show how a number of factors amenable to change associate with anxiety, suggesting that these
factors may be appropriate targets for anxiety interventions in PwMS.

e Enhancing physical activity and self-efficacy are important means in which healthcare professionals

can reduce anxiety in MS.

e Identifying ways of encouraging positive coping and increasing social support are further targets for

improving comorbid anxiety in PwMS.

e Focusing on the modifiable factors highlighted here offers considerable potential for enhancing psy-

chological wellbeing in this group.

Multiple sclerosis (MS) is neurodegenerative disease characterized
by inflammation of the spinal-cord and brain, demyelination, and
axonal damage [1]. MS is the most common disabling neuro-
logical disease in young people, with many people with MS
(PWMS) experiencing symptoms of chronic pain, fatigue, and cog-
nitive impairment [2,3]. MS has an unpredictable disease course,
most commonly manifesting as a series of relapses (characterized
by an emergence or worsening of symptoms) and remissions
(characterized by “recovery” where there are no new active dis-
ease symptoms) [1], although many PwMS experience more pro-
gressive forms of the disease which may involve a gradual
worsening of symptoms. This unpredictability may create patho-
logically specific concerns in relation to worry, fear, and anxiety in
PwMS [4]. Reflecting this, mood-disorder comorbidity is common,

with a recent review estimating that 30.5% of PwMS show clinic-
ally significant levels of depression, while an estimated 22.1%
show clinically significant levels of anxiety, with both rates signifi-
cantly exceeding prevalence rates seen in the general popula-
tion [5].

Despite this high prevalence and the existence of evidence to
show the damaging effects of anxiety on quality of life for PwMS,
anxiety remains under-researched in this population [6,7]. A
recent systematic review investigating both pharmacological and
psychological treatment options which target anxiety in PwMS
found only one control study which targeted anxiety specific to a
population with MS [8]. Additionally, the focus of this study was
limited to injection anxiety (which may be a dated dimension of
anxiety as injectable therapies for MS have become much less
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common than other treatment options in recent years), with no
significant improvement effects found [9].

The specific need for psychological interventions for mood dis-
orders in PwMS has previously been highlighted and is supported
by evidence suggesting their potential effectiveness and relative
lack of tolerability concerns for PwMS when compared with cur-
rently used pharmacological methods [8]. Additionally, lesion
studies have found that, unlike depression, anxiety does not
appear to be linked with physical abnormalities detectable by
magnetic resonance imaging (MRI) and, thus, it is suggested that
anxiety is more likely to result from psychosocial pressures
[10,11]. This clear dearth in treatment options stems, in part, from
a lack of research in the field of anxiety in PwMS in general.
Given this, more research is needed to fully understand the asso-
ciates of anxiety in order to properly inform the development of
interventions in this area [12]. To date, only one previous system-
atic review has specifically investigated factors relating to anxiety
in PwMS [13]. The lack of attention given to the importance of
anxiety in PwWMS seems to be reflected in practical settings, with
evidence suggesting there are a large number of patients with
clinically significant levels of anxiety who are going
untreated [14].

This study describes a systematic review of recent literature
investigating potentially modifiable associates of anxiety in PwMS.
In addition to helping inform the development of targeted inter-
ventions by focusing solely on modifiable factors, it is hoped that
this research will provide much needed assistance to clinicians in
the identification of individuals with MS who carry a high risk of
anxiety comorbidity [5]. The importance of accurate and early
anxiety diagnosis is supported by evidence suggesting how the
lack of a diagnosis is linked with increased likelihood of damaging
health behaviors in PwMS, including alcohol and substance abuse
and smoking [15]. Theoretically, by assisting with the identifica-
tion of at-risk individuals, this type of research may lead to earlier
and more accurate diagnoses.

Materials and methods
Search strategy

The review was conducted in accordance with PRISMA guidelines
(see Supplementary material) and was preregistered at The Open
Science Framework (osf.io). The following databases were
searched for studies investigating anxiety in PwMS: PsycINFO,
PubMed, EMBASE, and Web of Science. Through collaboration
with a professional librarian a search strategy was formed. The
search consisted of the keywords “multiple sclerosis” AND (anx*
OR “fear” OR “worry”) and was adapted for use with each data-
base. The search was restricted to studies published in English
between January 2015 and July 2021. Specifically, searches of
databases were initially conducted in January 2020 and updated
in July 2021 to allow for the inclusion of more up-to-date research
in the area, including those studies which focused on anxiety in
the context of the COVID-19 pandemic. The limited timeframe
was decided on due to the volume of studies anticipated in rela-
tion to anxiety (due to the broad search strategy), as well an
acknowledgement of how the treatment and management of MS
has changed significantly in recent years, which may have impli-
cations for the types of anxiety that PwMS may experience now
compared to in previous years. For instance, the wider range of
treatment options available has meant that there has been less
reliance on injectable therapies, with a shift toward oral or infu-
sion therapies [15]. Many older studies in this population focused

specifically on injection anxiety in PwMS [16] which may be less
commonly experienced today [8,9,16,17].

Inclusion and exclusion criteria

Included studies must have collected primary data from adults
with MS. Papers with mixed samples were only included if the
sample was at some point split for analysis of the MS subgroup.
In these cases, only findings specifically relating to analysis of the
exclusively MS subgroup were reported in our review. If a study
with a mixed sample only analyzed MS populations in conjunction
with a mix of other neurological conditions, the study was
excluded. Included studies must also have used a measure of anx-
iety, worry or fear, which was analyzed in relation to at least one
other modifiable factor. Factors were classed as modifiable if they
were considered to be reasonably amenable to change in a clin-
ical context. Characteristics relating to participants’ socio-demo-
graphic or economic status were considered as unmodifiable for
the purpose of this study and were therefore excluded. Similarly,
studies which only explored anxiety in relation to overlapping
constructs such as depression and stress were not included. This
decision was made based on the large pool of existing evidence
already inextricably linking anxiety to these factors. Validation/
feasibility studies, posters and conference papers and studies with
small samples (n < 30) were also excluded.

Selection process

First, all studies were uploaded to Rayyan.org which is an online
application designed for systematic review screening [18]. All
study duplicates identified were removed by AF. Next abstracts
were independently screened by both authors. Following abstract
screening, all remaining full-texts were obtained and independ-
ently screened against the exclusion criteria. Any disagreements
through the process were resolved through conversation.

Data extraction and analysis

During the screening phase, relevant data were extracted and put
in tabular format independently by AF. This process was checked
by RM with any disagreements resolved through discussion. Data
extracted included study design, sample characteristics, such as
age, gender, and type of MS, country in which the study was
completed, a summary of relevant findings, and a list of any rele-
vant measures used. Data were analyzed using the process of the
narrative synthesis [19]. Specifically, using reflective thematic ana-
lysis and through discussions among the two reviewers, a deci-
sion was made to classify identified modifiable factors under the
broad categories of lifestyle, psychological, and social factors.
Lifestyle factors were considered to be patterns of behavior which
individuals have autonomy over. Social factors were categorized
as factors which are related to the frequency, nature, and quality
of interactions between the individual and others. Finally, psycho-
logical factors were categorized as mental states or processes,
including attitudes, perceptions, and cognitive processes.

Quality assessment

The Mixed Methods Appraisal Tool (MMAT) was used to assess
the quality of all included studies [20]. The MMAT is a tool suit-
able for critical appraisal of a multitude of designs of empirical
study, including cross-sectional, randomized controlled trials
(RCTs) and cohort designs. As well as being widely employed in a
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Identification of studies via databases and registers

Studies included in review
(n=39)

Figure 1. PRISMA flow chart.

number of recent systematic reviews, the MMAT has been used
frequently in reviews involving PwMS [21-23]. In addition, the
MMAT has been shown to have a strong reliability, with an intra-
class correlation of 0.8 suggesting agreement between individual
reviewers [24]. Following two screening questions, the tool is
used to assess studies according to a series of five criteria which
vary depending on the design of the study to be evaluated [20].
Studies were scored based on their ability to satisfy these criteria,
with studies satisfying three of the five criteria classified as
“medium” quality studies. Studies that satisfied less or more crite-
ria than this were classified as “low” or “high” quality studies,
respectively. To ensure that recommendations for rehabilitation
professionals can be based on the best available evidence, a deci-
sion was taken to exclude low quality studies from the analysis.
This process was completed in tandem with the extraction of the
outcome data.

Results
Overview

The initial search of online databases resulted in 4784 studies.
After duplicate removal, 3116 unique entries remained. The
abstracts of these studies were then screened against the

)
(=
-% Records identified from: Records removed before
o Databases (n=4784) »| screening:
= Additional record identified Duplicate records removed
§ through other sources (n= 0) (n= 1668)
—
A4
G
Records screened Records excluded
—>
(n=3117) (n=2895)
o Full-text articles excluded, with
£ reasons (n= 182)
(]
% v Reports excluded:
@ Inappropriate study type
Full-text articles assessed for (n=96)
eligibility D No analysis of anxiety and
(n=221) another modifiable factor
(n=58)
Inappropriate sample
(n=14)
No validated measure of anxiety
(n=9)
v Low methodological quality
(n=5)

exclusion criteria, which resulted in 221 studies moving to the
full-text screening stage. One hundred and eighty-two of these
studies were excluded, with the most common reason for exclu-
sion being an inappropriate study type. Five studies were
excluded due to low methodological quality following the quality
appraisal process. This resulted in a final tally of 39 studies to be
included in the narrative synthesis (see Figure 1).

Study characteristics

Table 1 displays summary data along with ratings of study quality.
All included studies used a quantitative design, with cross-sec-
tional designs (n=23) being the most common, followed by RCTs
(n=9), and quantitative non-randomized studies (n=7). Included
studies were conducted in 15 different countries, with the USA
being the most common (n = 8) followed by Iran (n =6). The sam-
ple sizes of included studies ranged from 36 to 2399, with a total
of 10 779 PwWMS included in all studies. With the exception of one
study [62], all study samples had a majority female population,
which is in line with MS population norms. All studies reported
only on binary gender. The mean age of included study samples
ranged from 24.2 to 58.3 years of age. Relapsing-remitting mul-
tiple sclerosis (RRMS) was the most common form of MS in all
studies that provided this information, with a range of 61.9-100%
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of the sample. Descriptions of MS type were unavailable for
nine studies.

Measures of anxiety/fear

Twenty of the 39 studies included used the Hospital Anxiety and
Depression Scale (HADS) [63] as their measure of anxiety, with the
State Trait Anxiety Index (STAI) [64] (n=9) and the Hamilton
Anxiety Rating Scale (HAM-A) [65] (n=4) used in some studies.
The Depression Anxiety and Stress Scale (DASS-21) [66] (n=2)
and the Patient-Reported Outcomes Measurement Information
System (PROMIS) Anxiety Subscale [67] (n=2) were used in two
studies each. The Beck Anxiety Inventory (BAI) [68], the Brief
Symptom Inventory (BSI) [69], and the Generalized Anxiety
Disorder Assessment (GAD-7) [70] were used to assess anxiety in
individual studies. Other measures included the Falls Efficacy
Scale International (FES-I) [71] (n=2) to assess fear of falling, a
single item Visual Analog Scale (VAS) measure [43] (n=1) to
assess fear of wheelchair dependency, and the fear of relapse
scale to assess fear of MS relapse [72].

Quality assessment

Following the exclusion of low-quality studies (n=35), the remain-
ing 39 studies showed evidence of methodological quality in at
least three of the five areas that the MMAT appraises. It should be
noted, however, that some of the quantitative descriptive studies
failed to provide evidence to substantiate the representativeness
of their sample. Furthermore, more than half of these studies
failed to address the risk of nonresponse bias. Sampling strat-
egies, statistical methods, and the measurements used in the
included quantitative descriptive studies were of a good standard.

Narrative synthesis

Due to the heterogeneity of the associates being investigated in
the studies reviewed, as well as the heterogeneity in outcome
measures, a meta-analysis was not a suitable way of analyzing
results. Thus, a process of narrative synthesis [19] was deemed to
be the best way to interpret findings of this review. Results were
explored under the following headings based on the nature of
the associate investigated: Psychological factors, social factors,
and lifestyle factors (see Table 2 for summary).

Psychological factors

A total of 20 studies investigated anxiety in relation to some psy-
chological associate. The majority of these associates related to
either (1) participants’ ability to adjust and/or regulate their
responses to change or difficulty or (2) participants’ perception
of themselves.

Ability to adjust/cope with MS

Thirteen studies dealt with some dimension of participants’ ability
to adapt to, or address, different circumstances relating to their
disease. Overall, these 13 studies indicate that anxiety is associ-
ated with coping strategies. For example, two studies found sig-
nificant independent associations between high resilience and
lower anxiety [53,55]. Similarly, Van Damme et al. [32] explored
how participants’ approach to goals related to their anxiety, find-
ing that tenacious goal pursuit (the adjustment of life circumstan-
ces to help goal achievement), flexible goal pursuit (the
adjustment of life goals based on constraining life circumstance),

and acceptance [32] significantly predicted variance in anxiety.
Grech et al. [30] found higher use of acceptance and behavioral
disengagement coping to mediate the relationship between low
executive functioning and higher anxiety. The inverse was true of
higher use of adaptive coping, which mediated the relationship
between high executive function and lower trait anxiety. Prakash
et al. [37] similarly found a significant positive association
between anxiety and maladaptive emotional regulation strategy.
Here, maladaptive emotional regulation strategy refers to a pat-
tern of attempts to exert control over one’s own emotional state
which results in negative affective and goal-related outcomes. It is
worth noting that, despite these findings, the relationship
between adaptive strategy use and anxiety was not significant. Oz
and Oz [58] administered a psychoeducation intervention which
successfully increased the use of problem-focused coping in par-
ticipants, where participant anxiety also decreased following the
intervention. Anagnostouli et al. [25] found participants had sig-
nificantly lower levels of anxiety following a cognitive-behavioral
stress management program. Meanwhile, three studies [46,47,60]
found a statistically significant inverse association between mind-
fulness and anxiety, suggesting that this is another potential cop-
ing strategy that may benefit PwMS. In addition, De la Torre
Gabriel et al. [60] found that after a mindfulness intervention, the
largest significant impact out of all factors assessed was on anx-
iety. In another study highlighting the importance of adjustment,
Guner et al. [61] found a significant correlation between anxiety
and automatic thoughts and dysfunctional attitudes. Here, dys-
functional attitudes and automatic thoughts (both general and
disease-related) were conceptualized as obstacles in the adaption
process in individuals with MS. Finally, Alschuler et al. [55] found
that intolerance of uncertainty (and not optimism) was signifi-
cantly and independently associated with anxiety in PwMS.

Perception of self

Eight studies investigated how participants’ self-perceptions are
related to anxiety. This included four studies which investigated
the relationship between anxiety and self-efficacy, with an add-
itional study investigating falls self-efficacy. While most of these
studies suggest self-efficacy as a potential mechanism for reduc-
ing anxiety, some mixed findings are evident. Jongen et al.
[35,40] investigated the effects on anxiety of treatment programs
which aimed to improve self-efficacy in PwMS. While significantly
lower anxiety was found in participants with RRMS 12 months
after treatment compared to at baseline, no such effect was
found for participants with progressive MS [40]. Following another
intervention to increase self-efficacy, participants had reduced
anxiety symptoms one month after treatment, but not at three-
and six-month follow-ups [35]. A further study found a significant
negative correlation between both anxiety and self-efficacy and
anxiety and self-esteem in a sample of young adults with MS [27].
In contrast, Casey et al. [33] found no significant correlation
between anxiety and self-efficacy. In the one study which investi-
gated falls self-efficacy, it was found that fear of falling signifi-
cantly predicted the variance in falls self-efficacy [29].

Four additional studies investigated other facets of partici-
pants’ perception of themselves and their illness in general.
Bogart [31] found that stronger disability identity (which involves
affirming one’s status a member of a group that experiences dis-
ability) was a unique predictor of lower anxiety. Orr et al. [14]
found that anxiety symptoms, but not a clinical diagnosis of anx-
iety, was significantly associated with a perceived need for mental
health care. Valvano et al. [45] found a significant correlation
between stigma and anxiety, with stigma indirectly affecting



ANXIETY IN PWMS 8205

(panunuod)

Apnis pajjosuod

ybIH (uoruaAIRUI) ISIDI9X] SAvH V/N gee (%8%) 9¢ Axpn| dAIadsosd paziwopuey [29] ‘|e 1 Jeuidse]
%€E'€ = 19410
%C6 = SWdd
ybIH Juswabeuew Asuo IV1S %S'L8 = SIWHY 8'0S (V/N) 86 vsn |euon3s-sso1) [cv] '|e 19 [9eA
%Sl = umouyun
%¢C = SIW4d
%Sl = SIS
ybiH s10108} 3|1s3y1 SAvH %L'8 = SWdd 6’19 = SIWYY 9s (%S°6£) 0051 eljensny |eu01139s-5501) (L] '|e 32 duhkodsen
%EE €€ = anissaiboid
wnipap (SS3SW) Adediya-yas SAvH %99'99 = SWHY  V/N  (%+'69) 9 SPUBMBYISN 8yl anpadsold [ov] "[e 3o uabuor
(211euuonsanb %587 =
uonedpiyed |epos anIssa1boid/L1epuodag
wnipsay way-) uonedpiyed [eog ssva %S'LL = SIWdY V/N (%S°L8) 805 |euoljeulsiu] |eUOn>9s-5501) [6€] "|e 33 Buipeds
%L = dnIssaibold
UBIH  (DIL1D) 19A3] AuAide [edisAyd (I-534) buljey jo 1ead %98 = SWHY 8'0v (%99) 061 [oeis| |euo}d9s-ssol) [8€] |e 19 uoljey
(24nseaw wiay %L'8L = SWdS
3|6uls) ased yyjeay %Z'6 = SWWdd
ybIH [eIUSW J0j PI3U PaAISdIad SAVH %LTL = SWHY 6'0S (%€°18) LST epeue) |BUOI}D95-55017 [¥L] e 1@ 1O
%t = SWdS
%S = SWYd
wnipay (V43D) uone|nbai jeuonowy SAvH %16 = SIWHY LSt (%58) 861 vsn |euoi1as-ssol) [£€] "l 19 ysexeid
%Sl = SWdd
%Sl = SWdS
%19 = ubludg
%9°L = umoujun
ybIH (SSTIOW ‘SH3 ‘ISX3) 9s1Iax3 SAVH %¢€98 = SIWHY €ey (%6°£8) S9 pueal 104 [9€] [ 39 9100
wnipsiy (SSISI) Adedia-jjas SAvH %00L = SWHY oy (%£'88) 851  SPUBHSYISN dYL 104 [S€] “|e 33 uabuor
€l ‘e 19
ybIH (uonuansarur) eboA V1S ¥/N 0€ (¥/N) 09 uey| 104 IpJoyyaq-noduesey
%/’ = umouyun
%Z'9 = ubluag
%Sl = SWdd
%Sl = SNdS
winipay (3sxa) Loedua-yag SQvH %L'€E8 = SNHY  86'Ly  (%9V8) 65 puejai siskjeue |3y [€€] "[e 19 Aase)
(X314/N3D)
unsind/juswisn(pe %S = SWdd
wnipsay [eob ‘(DDI) d>ueidadrdy SAvH %8l = SINdS %/. = SIWYY (874 (%L'¥9) LLL wnibjag |eUONS95-5501) [€] '|e 19 swweq uep
(31835 Awpuap)
Jeuosiad Aujiqesiqg
wnipsay wiay-g) Anyuapr Aujigesiq SAvH V/N €89 (%S¥) 901 vsn |euo1n9s-sso1) [L€] Hebog
(fsoyuanur 340D %b'TC =
wnipsiyy wan-p9) buidoy V1S Wall-0 SWdS %9°£L = SINYY 8'8 (%9°££) LOL eljensny |BUOI}D95-55017) [0€] |e 1@ yoaun
(534 way
wnipay -91) Koediye-yjs sjjed way-a|buls ‘§04 V/N 1'8€ (%69) 071 pueal |euon3s-sso1) [67] '[e 19 J3qwio)
%P¥'0 = umoudun %S0
(39vD) |0yodje ‘(unsesw = SID %€9 = SWdd %€ 0T
ybIH wiay-a(buls) bupows SAvH = SIS %¥'CL = SWYY 98y (%T'SL) 6¥6 epeue) aAadsoId [82] |e 12 Aeypy
(SSY) waisa
ybIH ~J19s “(535D) Aded1ya-43s SAvH V/N (474 (%S2) 861 ey |euoi1dss-ssol) [£2] "le 3@ NI332N
(SSdsw) 1oddns %9¢ = SWdd
ybIH [e1>0s paAladiad SAvH %9 = SWHY 67y (%69) L1 souely |eu01133s-5501) [92] ‘|e 18 AuuaH
(1Z-SS¥Q) 1uswabeuew
ybIH SSU3s |eJolneyag ssva %€6 = SIWHY 144 (%S2) 8TL 99319 |eu01133s-s501) [5Z] "[e 33 1)no3soubeuy
|esiesdde (s)21e1D0SSE 3|qRIIPON A131xue Jo ainsespy SW Jo adA] (W) 9By (3]ewWdy %) £13uno) ubisaQ sioyiny
Aujenp 9zis ajdwes

‘ejep |esiesdde Ayjenb pue dydeibowsap sjdwes ‘| ajqel



(Sva) sspnne
JeuondunysAp

wnipsiy ‘(01v) swybnoys dnewoiny V-WYH %00L = SIWHY LE (%€'89) €9 Aaxung |euo139s-ss01) [19] "e 19 Joung
ybIH (uonuaaiSUl) SSUINJPUIN V1S %00L = SIWYY (344 (%€°€L) 09 ureds 1O4  [09] ‘[e 18 [suqeD auio] €| 3Q
%S0 =
Buisdejas anissaiboiyd
%C'C = SWdS
(3d0D) asn dueIsgns %L'T = SWdd
ybIH “(SSSW) Hoddns |eog IV1S %56 = SINYY L'vy (%06) €81 vsn [euipnyibuo [6S] 19q0nS pue euueH
(uonuanII)
ybIH uonesnpaoydAsd 1S9 YN Sl (%SSL) oF Aouny 104 (8] zO pue z0
%61 = SWdd
wnipsay (SSSW) Moddns [eos IV1S %Ll8 = SINYY 9 (%9°1£) 68L vsn [euipnyibuo [£S] "[e 33 eysferey
(uonusaiuI) %L'9 = SNd
wnipay 9sn |0 JspusAeT] 1-S34 %E'€6 = SINYY 8'Sy (%£'99) 0¢ uel| 104 [96] “le 32 Yepineyy-1ybippag
wsiwndo ‘(Y
-107) ddualjisal ‘(woy %Ll = SID
-Moys ) Aurensdun 06’/ = umowjun
Jo adues9|0} ‘(G1L %591 = SIWdS
-aJleuuoissnp ssaunjpully %C0L = SWdd
ybIH 19084 9Al4) SSAUNJPUIN f1a1xue SINOYd %879 = SIYY 8'sS (%€°18) 611 vsn |euond9s-sso1) [SS] '[e 39 J3|nYds|y
YbIH  (uonudAIRIUI) BSIDIBXD Sle|ld V1S pue SgvH V/N L9 (%€°98) 08 puejaJ| 104 [¥S] e 19 Buiwsy4
%6'8L = SIS
%91 = SWdd
ybIH (ST DSIY-aD) @dusljisay SAvH %159 = SIWHY (37 (%8'69) 901 Aley |euo133s-ssol) [€6] "|e 18 eibeiqs
%CCL = SWdS
%9'L = SWdd [¢S] eaeyilapz0
ybIH (SSdSW) moddns [eos V-WVYH %C'98 = SWHY V/N (%6°59) €C1 Axqing |eu0Nd3s-ss04) puezew| Tpjeulesu 1y
wnipsiy (¥/N) Bunjows SAvH V/N 98¢ (%S°64) OLY uel| |eu01139s-5501) [LS] "[e 19 1uezawey
%/°0L = 2lemeun
%L'9 = SINdS
%t'9 = SWdd
ybIH (Hodai-|3s) asn siqeuue) SAvH %C9L = SWHY 80t (%02) 18T eunuabiy |euo133s-ssol) [0S] " 39 mua1u0)
ybIH (SSdSW) moddns [eos 3|eds asdejas jo Jeaq %001 = SIAYY €'GE (%28) S91 uel| |eUOI}D95-SS01) [6¥] "|e 3o pefouuebieys
%¥'6 = SWdd
(sdnseaw wiayl %6'0C = SIS
wnipay -3|6uts) ajfisay SAvH %99 = SINYY S6t (%€2L) ¥¥T epeue) |euo133s-ssol) [8¥] "o 19 weyd
ybiH (OW44 “SWT) ssaunjpuiy SQvH VN 8Ty (%Lb9) 951 Aey [euipnyibuo [£¥] "[e 19 ubeq
& %7 = umouyun
3 %L = SWSdd
= %6l = SJS
= wnipsiy SSaUNJpUIy £-Av9 %69 = SWHY LY (%S2) Ts epeue) |euo}>9s-s501) [9¥] "|e 19 Dismazsnpolly
M (31825 eWNS %G7 = paulejdxaun .
Z wnipsiy pajejay-SW) ewbns SAvH %SL = SWHY (494 (%58) 8L vsn [eutpnyibuo [S¥] "[e 19 oueAep
> (uonuanIul) %Ll'6 = SWSd .
z wnipsiy 951DI9X3 9due[e]-10J0\ V1S %106 = SWHY V/N (%9'09) 09 uel| 1Y [v¥] e 19 19eyyIa)
= (OMSW ‘0T (Aouspuadap seydjpaym %G = umouyun
= wnipay ONYIY) @6pajmouy Ysiy J0 1e3)) SYA %56 = SIWHY 98¢ (%T'78) 66£T |euoneulayul |eu01133s-ss01) [€v] "|e 19 ouepiolD
|esieidde (s)a1e100S5R 3|qRIIPON K131Xue Jo aInseapy S Jo adAL (W) 9By (3[ewdy 9) £1uno) ubisaQ sioyiny
Auendp 9z1s a|dwes

O
o
o
0

"panupuo) °L |qeL



Table 2. Classification of associate categories.
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Authors

Associate

Studies with an effect

Studies with no effect

Social factors

Lifestyle factors

Psychological factors:

perception of self

Psychological factors:

ability to
cope/adjust

Social support

Social Participation
Physical activity

Substance use/
alcohol consumption

Money management
Lavender oil use
Self-efficacy

Falls-efficacy/control

Self esteem

Stigma

Disability identity/
perceived need
for care

Cognitive fusion

Mindfulness

Acceptance/coping

Risk knowledge

Emotional regulation
strategy

Goals

Resilience

Stress-management

Intolerance of uncertainty

Dysfunctional attitudes

Henry et al. [26], Shaygannejad et al. [49],
Alt1 nkaynakY1 Imazand Ozdelikara [52],
Ratajska et al. [57], Hanna and
Strober [59]

Sparling et al. [39]

Casey et al. [33], Hasanpour-Dehkordi et al.
[34], Coote et al. [36], Kalron et al. [38],
Taspinar et al. [62], Keikhaei et al. [44],
Fleming et al. [54]

McKay et al. [28] (smoking/alcohol),
Gascoyne et al. [41] (smoking)

Yael et al. [42]

Seddighi-Khavidak et al. [56]

Uccelli et al. [27], Casey et al. [33], Jongen
et al. [35], Jongen et al. [40]

Comber et al. [29]

Uccelli et al. [27]

Valvano et al. [45]

Bogart [31] (DI), Orr et al. [14] (PNFC)

Valvano et al. [45]
Mioduszewski et al. [46], Pagnini et al. [47],
De la Torre Gabriel et al. [60]

Grech et al. [30], Van Damme et al. [32], Oz

and Oz [58]
Giordano et al. [43]
Prakash et al. [37]

Van Damme et al. [32] (adjustment)
Sbragia et al. [53], Alschuler et al. [55]
Anagnostouli et al. [25], Oz and Oz [58]
Alschuler et al. [55]

Guiner et al. [61]

Coote et al. [36], Gascoyne et al. [41]

Gascoyne et al. [41] (alcohol), Pham et al.
[48] (smoking/alcohol), Contentti et al.
[50] (cannabis), Ramezani et al. [51]
(smoking), Hanna and Strober [59]
(substance use)

Jongen et al. [35], Jongen et al. [40]

Valvano et al. [45]

anxiety through “cognitive fusion”. Cognitive fusion here refers to
a common experience in which an individual has difficulty distin-
guishing between their thoughts and their experiences. However,
direct effects of stigma on anxiety were found to be non-signifi-
cant. Giordano et al. [43] was the only study to investigate associ-
ates relating to fear for wheelchair dependency. This study found
a significant negative association between fear for wheelchair
dependency and risk knowledge. Given the diversity of measures
used here, we cannot be confident of the precise role of illness
and self-perceptions on anxiety.

Lifestyle factors

A total of 14 studies investigated the association between some
modifiable lifestyle factor and anxiety. The most commonly inves-
tigated lifestyle associate here was physical activity, investigated
in eight studies. Seven of these eight studies found significant
results linking exercise to improved anxiety outcomes. For
example, Taspinar et al. [62] found significant improvements in
anxiety symptoms in an MS population following an eight-week
calisthenic exercise program. Similarly, Hasanpour-Dehkordi et al.
[34] found that participants had significantly lower anxiety symp-
tomology compared to controls following a 12-week yoga inter-
vention. Additionally, Fleming et al. [54] conducted a home-based
Pilates intervention specifically aimed at reducing anxiety in
PwMS which was successful in doing so. Both studies investigat-
ing the relationship between fear of falling and a lifestyle factor
found significant results. Notably, Kalron et al. [38] found that

insufficiently active individuals had significantly increased fear of
falling, with further analysis showing that fear of falling signifi-
cantly predicted the variance in physical activity. Seddighi-
Khavidak et al. [56] found that lavender oil use during balance
exercises was associated with significantly lower fear of falling
than when the exercises were completed without lavender oil.
Keikhaei et al. [44] found significantly lower state and trait anxiety
in an MS population following a motor-balance exercise interven-
tion, adding to the evidence linking physical activity with
improvements in anxiety. Coote et al. [36] compared the effects
of coupling an exercise program with two types of education pro-
gram, one focused on attention control and another based on
social cognitive theory (SCT). SCT outlines the relationship
between an individual's behavior and observation of other peo-
ple’s behaviors, personal characteristics, and an individual’s envir-
onment. Specifically, this study included self-efficacy, outcome
expectations, goal-setting, barriers, and benefits as principal com-
ponents of the SCT education intervention. Significant improve-
ments in anxiety were found at three and six-month follow-ups
for the SCT group. However, no significant effects on anxiety
were found in the attention control group. In contrast to many of
the findings outlined above, Gascoyne et al. [41] found no associ-
ation between physical activity as measured by a SNAP (smoking,
nutrition, alcohol, and physical activity) model and prevalence or
severity of anxiety symptoms.

A few studies, including Gascoyne et al. [41], investigated the
relationship between anxiety and smoking or alcohol consump-
tion. Gascoyne et al. [41] found a significant association between
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smoking status, but not alcohol consumption, and anxiety sever-
ity. Pham et al. [48] found a significant relationship between anx-
iety and smoking (using crude and adjusted odds ratios).
However, when confounders were adjusted for, no significant rela-
tionship was found. Pham et al. [48] also found no significant
association between alcohol consumption and anxiety. In contrast
to these findings, McKay et al. [28] conducted a prospective study
which found a significant association between anxiety at baseline
and both alcohol dependence and smoking. It should be noted
however that, despite this association at baseline, alcohol depend-
ence had no significant effect on the participants’ odds of devel-
oping anxiety symptoms, at either the one- or two-year follow-
ups. Contentti et al. [50] found no association between cannabis
use and anxiety. Similarly, Ramezani et al. [51] found no associ-
ation between smoking and anxiety in PwMS. Finally, Hanna and
Strober [59] found no association between substance abuse and
anxiety. Finally, in the only study in our sample to investigate
money management skills, it was found that individuals with effi-
cient money management skills had lower state anxiety than inef-
ficient individuals [42].

Social factors

Six studies investigated social factors relating to anxiety. For
example, Henry et al. [26] found a negative correlation between
anxiety and social support from friends. This relationship was con-
firmed as significant by a path analysis. Additionally, there was a
significant negative correlation found between anxiety and social
support from family and from significant others [26]. However,
these relationships did not stand up to more statistically robust
analysis. Ratajska et al. [57] found that higher social support was
significantly negatively associated with lower state and trait anx-
iety and found evidence to suggest that this association remains
stable over time. Hanna and Strober [59] and Altinkaynak Yilmaz
and Ozdelikara [52] also found statistically significant negative
associations between anxiety and social support. While Sparling
et al. [39] looked at social participation, rather than social support,
the study’s findings add to the evidence that there may be an
association between friendships and reduced anxiety symptomol-
ogy. The study found that participants who interacted with
friends in-person at least once per week were less anxious than
those with less frequent friend interactions. Importantly, no such
effect was found for participants who had regular interactions
with friends in an online setting. Finally, Shaygannejad et al. [49]
found a significant correlation between fear of disease relapse in
people with RRMS and social support.

Discussion

This review aimed to establish the extent to which recent
research has investigated modifiable associates of anxiety in MS.
While some findings were mixed, results suggest that a range of
lifestyle, social, and psychological factors may play a role in the
experience of anxiety in PwMS. These findings offer some insight
into how psychological wellbeing might be improved in this
group, paving the way for targeted interventions in the area.

The modifiable factors most frequently investigated in relation
to anxiety in MS were psychological factors, categorized broadly
as those relating to (1) an individual’s self-perceptions, and (2)
their ability to cope with MS. Self-efficacy was the most
researched  construct relating to self-perceptions  here
[27,33,35,40], with this body of evidence suggesting that, overall,
there is an inverse relationship between self-efficacy and anxiety

in PwMS. This finding is unsurprising given that associations
between self-efficacy and anxiety have been well-established in
general populations [73,74]. One explanation for this comes from
SCT, which proposes that higher self-efficacy helps individuals to
feel more in control over potential threats, and thus, helps them
to avoid apprehensive thought processes associated with anxiety
[75]. Our results suggest that this might be of particular import-
ance in reducing anxiety in younger populations and those with
RRMS; however, further research is necessary to investigate the
effect of age on this relationship. It is also less clear as to the
effects self-efficacy has on those with progressive MS, implying
that any interventions designed to target anxiety should be tail-
ored according to an individual’s disease status.

Our review also shows how anxiety in MS is associated with an
individual’s ability to cope with, and adjust to, their disease. While
there was some variance in the specific concepts examined in the
studies reviewed, there is evidence to suggest that developing
interventions around these concepts of adjustment could have,
and have had, beneficial effects on anxiety for PwMS. Notably,
results unanimously suggest that higher levels of acceptance, as
well as related concepts such as disability identity were associated
with lower levels of anxiety [30,32,58]. Similarly, three studies
showed robust evidence of an association between mindfulness
and improved anxiety outcomes [46,47,60]. Given existing evi-
dence supporting the efficacy of mindfulness interventions gener-
ally [76], as well as their efficacy when delivered online to an MS
population [77], the utility of these interventions is promising,
particularly for PwMS wishing to improve anxiety symptoms while
maintaining social distance. In addition, there was substantial evi-
dence linking anxiety outcomes to a range of regulatory strat-
egies, including stress-management, psychosocial adjustment,
tenacious goal pursuit, and flexible goal pursuit [32,40].
Conversely, coping and regulatory strategies such as problem-
focused coping, dysfunctional attitudes, and maladaptive emo-
tional regulation, were associated with higher levels of anxiety
[32,37]. Given these clear links between coping strategies and
anxiety outcomes, it may be pertinent for MS service providers to
assess the current coping strategies that PwMS depend on, as
well as considering how best to foster more adaptive coping
strategies associated with improved anxiety outcomes in MS.

Another notable finding from our review was the robust evi-
dence supporting associations between physical activity and anx-
iety [33,34,38,54,62]. This finding was unsurprising given the
wealth of evidence from both general and MS populations high-
lighting beneficial effects of physical activity [78,79]. Learmonth
and Motl [80], who found links between improved quality of life
and increased physical activity in PwMS, suggests that these ben-
efits can at least be partially explained by improved self-efficacy,
which, as we have shown, has also been linked to improved anx-
iety outcomes. The wealth of evidence tying physical activity to
improved physical symptoms in PwWMS means it is already recom-
mended and prioritized in clinical practice and rehabilitation
[81,82]; however, our findings serve to emphasize the importance
of physical activity for the treatment of anxiety comorbidities, fur-
ther strengthening the case for developing targeted exercise pro-
grams for PwMS.

Surprisingly, despite a wealth of evidence linking smoking and
alcohol consumption to adverse outcomes for PwMS [83,84], there
were inconclusive results regarding the relationship of these
behaviors with anxiety in our review [28,41,48,51]. One explan-
ation for this may be offered by Pham et al. [48], who found that
depression partially or fully mediated the relationship between
smoking and anxiety [28,41,48,51]. Similarly, investigation of links



between cannabis consumption, as well as substance use found
no significant links between these behaviors and anxiety out-
comes [50,59]. While the review findings mirror those from some
studies conducted on general populations [85], results of these
individual studies do not provide enough evidence to make gen-
eralized conclusions, suggesting further research is warranted in
this area.

There is more evidence to support the role of social support in
reducing anxiety in MS. Of the six studies investigating social fac-
tors in our review, all of these highlighted the importance of
social interactions and support in improved anxiety symptomol-
ogy [26,39,49,52,57,59]. The context of these social interactions
may be crucial however, with Sparling et al. [39] finding how
weekly interactions with friends in-person was linked with better
anxiety outcomes, while no such link was found between anxiety
and online interactions. This finding could be expected, given the
emerging evidence linking higher social media use with higher
levels of anxiety [86,87]. More research is required, however, to
identify the specific aspects of social networks that could be
improved to better address the social and emotional needs of
PwWMS in the context of the Covid-19 pandemic and beyond.
Interestingly, in those studies that investigated different sources
of social support (i.e., support from friends, family, and/or signifi-
cant others), social support from friends was consistently linked to
better anxiety outcomes, while evidence linking anxiety and sup-
port from family and significant others was less conclusive
[26,49,52]. Overall, these findings suggest that the relationship
between anxiety and social factors is significant and further
research is warranted to evaluate methods of improving social
support in PwMS.

Limitations of this review

Almost all included studies relied solely on self-reported measures
of anxiety or fear. While self-reported measures are useful from a
feasibility standpoint and as such are used commonly, they can
also be subject to several biases, including social desirability bias,
which can impact results. Additionally, studies which investigated
social support in relation to anxiety used self-reported measures,
which is particularly concerning as individuals with high anxiety
can be prone to distorted perspectives as to the amount or qual-
ity of the social support they receive [12]. Furthermore, most stud-
ies used a cross-sectional design, which makes it difficult to assess
the directionality of the relationships explored. Through the qual-
ity appraisal process, it became evident that many studies could
not provide clear evidence as to the representativeness of their
sample; however, by excluding studies of low quality, we can be
more confident in the strength of the review findings. Further lim-
itations are that studies not available in English were not included
in this review. In addition, only peer-reviewed journal articles
were included, with unpublished studies and any form of “grey lit-
erature” meeting exclusion criteria. Unfortunately, this makes
included articles more likely to have some level of publication
bias as unpublished material is more likely to include findings of
non-significant relationships.

Conclusions

The findings of this review highlight links between anxiety in MS
and a number of diverse factors, all of which are amenable to
change. Specifically, we show how anxiety in PwMS is linked to a
variety of psychological, social, and lifestyle factors. Key concepts
linked with improved anxiety outcomes include a positive
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perception of self, an ability to adapt to the challenges of MS,
adequate social support (particularly from friends) and an active
lifestyle. These results have a number of potential implications for
those working in MS rehabilitation, as well as for PwWMS them-
selves. In particular, we argue that further research is needed to
develop interventions with can target these modifiable factors in
order to reduce the experience of anxiety in those with MS.
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