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Background: Persons with multiple sclerosis (MS) can experience language-related symptoms
such as difficulty with word finding, understanding verbal information, and structuring discourse.
These symptoms have negative psychological and interpersonal consequences. Studies exploring
characteristics of language impairment in MS are limited. The aim of this study was to investigate
what symptom-related (eg, fatigue), demographic (eg, age), clinical (eg, MS type), social network,
and quality of life (QOL) variables are associated with language impairment in MS.

Methods: Participants were recruited internationally to complete an online questionnaire. A forward
stepwise regression analysis was run with the dependent variable being a language impairment
index from the Communication and Language Assessment questionnaire for persons with Multiple
Sclerosis (CLAMS). Nineteen independent variables were entered into the regression.

Results: Two hundred and two participants completed the questionnaire. The CLAMS language
impairment score was significantly associated with self-reported cognitive impairment, speech and
voice impairment, yes/no response to a binary question on presence of language impairment, group
membership and participation, and QOL. The adjusted R? value was 0.717 (P < .001).

Conclusions: Self-reported language impairment in MS is significantly associated with several
symptom-related, social network, and QOL variables. These results provide an early model
of language impairment in MS to guide future studies of treatment approaches and causative
relationships between variables. Int ] MS Care. 2021;23:85-92.
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with self-reported language impairment in a sample of
persons with MS. A data-driven approach was used.

Methods

This research was approved by The University of Sydney
Human Research Ethics Committee.

Participant Sample and Recruitment

To be eligible, participants were required to be 18 years of
age or older, report a diagnosis of MS, speak English as their
main language (ie, the language spoken most fluently and
most often), and report no other history of neurologic deficits.
Participants were not required to have a language impairment.

Participants were recruited internationally in response to
advertisements placed with MS organizations, neurology and
general practitioner clinics, and speech pathology forums,
as well as social media platforms. These relevant groups
were identified through a Google search. The advertisement
informed participants about the study purpose and proce-
dures, and it contained the questionnaire link.

Procedure

Participants completed a package of self-reported question-
naires covering numerous topics: language-related symptoms,
speech and voice symptoms, cognitive functions, fatigue,
pain, mobility, hearing, vision, social networks, emotional
well-being, and general HRQOL. These topics were selected
based on findings from previous research indicating that
these variables are pertinent to MS. Participants completed
the questionnaire package online using REDCap (Research
Electronic Data Capture) software. Submission of a completed
questionnaire constituted informed consent. Participants were
able to complete the questionnaire in one or multiple sessions
to reduce respondent burden. Participants were asked if they
used the “save and return later” function to complete the full
questionnaire within 1 week.

Questionnaire Battery

Demographic and Clinical Questions

Participants reported their sex, age, country of residence,
highest level of education, employment status, and number of
languages spoken. Participants also completed clinical ques-
tions pertaining to MS type, disease duration, age at diagnosis,
history of childhood communication difficulties, and involve-
ment with speech pathology services.

Language Functioning

Language skills were measured using the Communication
and Language Assessment questionnaire for persons with
Multiple Sclerosis (CLAMS).!"! The CLAMS is an 11-item
PROM that assesses self-reported language function in MS.
Items address a variety of language skills (eg, word finding,
clarity, cohesion, specificity, and logicalness of verbal expres-
sion). The CLAMS has been validated for persons with MS,
and statistical analyses have demonstrated satisfactory internal
consistency, test-retest reliability, criterion validity, and no
floor or ceiling effects.

Speech and Voice Functioning
Speech and voice skills were measured using the Speech
pathology—specific questionnaire for persons with Multiple

Sclerosis (SMS)."? The SMS has been validated for persons

Language Impairment in MS

with MS and has been shown to be psychometrically sound.
The five items of the speech and voice component of the SMS
were used in this study.

Speech Usage

Speech usage was measured using the Levels of Speech
Usage scale.'® This is a single-item scale that asks participants
to select a category that best reflects their speech demands in
everyday living. The five categories are undemanding, inter-
mittent, routine, extensive, and extraordinary use.
Cognitive Functioning

Cognitive ability was measured using the five-item version
of the Perceived Deficits Questionnaire (PDQ).! Although
performance-based neuropsychological assessment is a
well-established measure of cognitive ability, it can be time-
consuming and expensive and was impractical for this study
given its international online design. The PDQ was designed
specifically for persons with MS to evaluate self-reported cog-
nitive skills and is one of the symptom-specific measures in the
Multiple Sclerosis Quality of Life Inventory (MSQLI)."
Symptoms of MS

Symptoms of MS, including those concerning pain,
fatigue, emotional well-being, and mobility, were measured
using the 36-item Short Form Health Survey (SF-36).'
The SF-36 is one of the most widely used patient-reported
HRQOL measures and is frequently used in MS research.'” It
is also included in the MSQLIL."
Quality of Life

General QOL was measured using a single-item scale that
asks participants to rate their overall QOL on a 10-point
visual analogue scale, with anchors of 0 (worst possible QOL)
and 10 (best possible QOL). A definition of QOL was pro-
vided to participants. This single-item scale is similarly used in

the MSQLL'®

Social Networks

Social networks were primarily measured using the Stroke
Social Network Scale.' This tool measures social networks
across five key domains: children, close relatives, close friends,
groups, and satisfaction. Questions pertain to size of net-
works, frequency of contact, proximity, and satisfaction with
frequency of contact. Although this tool is validated for the
stroke population, this 22-item questionnaire was used given
its underlying conceptual model, ensuring brevity but also
ability to capture information across separate social constructs.
The SF-36 also yields a social functioning scale and was used
as a collateral measure of social networks.

Data Analysis

Raw data from REDCap were transferred into SPSS Statis-
tics for Windows, version 26.0 (IBM Corp) for analyses. This
study involved a quantitative experimental design using survey
methods and a forward stepwise linear regression analysis. The
dependent variable was the CLAMS score. Before performing
the regression analysis, categorical data were dichotomized.
Type of MS was collapsed into two categories: relapsing-
remitting MS and chronic progressive MS (secondary progres-
sive MS, primary progressive MS, progressive relapsing MS).
Education data were collapsed into two categories: university
degree (undergraduate qualification, postgraduate qualifica-
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tion) and no university degree (secondary education, certifi-
cate/diploma). Correlations between the CLAMS score and
potential independent variables were evaluated using Pearson
or Spearman correlation coefficients between continuous vari-
ables and point biserial or nonparametric point biserial corre-
lations between continuous and dichotomous variables. These
correlational data were used to evaluate statistical significance
and to inspect for the possibility of multicollinearity. If two
independent variables correlated greater than 0.7 with each
other, one of the two independent variables was removed from
the regression analysis to avoid multicollinearity.” Indepen-
dent variables that did not have a statistically significant corre-
lation (P > .10) were not entered into the regression analysis.*!
All the statistical tests were two-tailed. A z test using skewness
and kurtosis (the statistic divided by its standard error) was
used to examine the normality of residuals. An absolute z <
2.575 was considered to indicate a normal distribution.?

Results
Participants

Two hundred and two participants responded to the
questionnaire package. Characteristics of all but one par-
ticipant are shown in Table 1.

Variables Associated with Language Impairment

Descriptive statistics of the CLAMS and indepen-
dent variables entered into the regression analysis can be
found in Table S1 (published in the online version of
this article at ijmsc.org). Bivariate correlations between
language impairment scores and all the potential inde-
pendent variables considered for inclusion in the regres-
sion analysis can also be found in Table S2.

No pairs of independent variables correlated greater
than 0.7. Twelve variables were not statistically sig-
nificantly correlated with the dependent variable. The
following 19 variables were entered into the regression
analysis: age, MS type, vision impairment, language
impairment-binary, speech and voice impairment,
levels of speech use, QOL, language impairment and
QOL, cognitive impairment, fatigue, pain, role limita-
tions due to physical health, role limitations due to
emotional health, emotional well-being, general health,
close friends, group membership and participation,
social functioning, and satisfaction with social networks.
Participants were provided with a definition of language
and examples of language difficulties to ensure a com-
mon understanding of terminology.

A box and whisker plot showed a data point beyond
the upper fence, indicating that one participant seemed
to be an extreme outlier. The regression analysis was run
without this extreme case. Using SPSS, we built a model
in five steps. In the final model, the following variables
combined were identified as significant predictors of the

CLAMS score and were added by SPSS in the following

Table 1. Characteristics of 201 study participants

Characteristic Value
Sex
Female 183 (91.0)
Male 18 (9.0)

Age, median [IQR], y
Country of residency

48.0[37.0-57.0]

Australia 128 (63.7)
United Kingdom 25(12.4)
United States 28 (13.9)
New Zealand 14 (7.0)
Other 6 (3.0)
Multiple sclerosis type
Relapsing-remitting 157 (78.1)
Secondary progressive 22(10.9)
Primary progressive 20 (10.0)
Progressive relapsing 2(1.0)
Disease duration, median [IQR], y 8.0 [3.0-14.0]

Age at diagnosis, median [IQR], y
Education

38 [28.0-45.5]

Secondary education 33(16.4)
Certificate/diploma 74 (36.8)
Undergraduate qualification 61 (30.3)
Postgraduate qualification 33(16.4)
Currently employed
Yes 106 (52.7)
No 95 (47.3)
Employment status
Full-time 56 (27.9)
Part-time 39 (19.4)
Self-employed 6(3.0)
Retired due to disability 45 (22.4)
Retired due to age 14 (7.0)
Student 6 (3.0)
Volunteer 8 (4.0)
Stay-at-home parent 13 (6.5)
Other 14 (7.0)
Receiving speech pathology services
Yes 19 (9.5)
No 182 (90.5)
No. of languages spoken
1 174 (86.6)
>1 27 (13.4)
History of childhood communication difficulties
(stuttering, speech, language, voice, hearing)
Yes 16 (8.0)
No 185 (92.0)

Note: Values are given as number (percentage) unless otherwise
indicated. Data from one of the 202 participants were removed in
the regression analysis stage and are not reported in this table.

Abbreviation: IQR, interquartile range.

order: cognitive impairment, speech and voice impair-
ment, language impairment—binary, group membership
and participation, and language impairment and QOL
(Table 2). The percentage of variance explained by the

International Journal of MS Care




Language Impairment in MS

Table 2. Regression coefficients and statistical significance for final regression model

Unstandardized Standardized
Variable coefficients coefficients tvalue P value
Constant 8.081 7.863 <.001
Cognitive impairment 0.805 0.527 11.123 <.001
Speech and voice impairment 0.605 0.285 6.361 <.001
Language impairment-binary 2.016 0.125 2.949 .004
Group membership and participation -0.025 -0.122 -3.163 .002
Language impairment and quality of life 1.305 0.083 1.989 .048

Note: The single outlier case was removed.

model was 71.7% (adjusted R° = 0.717, P < .001). The
z values of kurtosis and skewness of the residuals fell
within the acceptable range for being normally distrib-
uted (z values: kurtosis = 0.6, skewness = 1.9).2°

Discussion

There is growing evidence that language can be
affected in MS; however, quantitative studies investigat-
ing variables associated with these symptoms are lack-
ing. This study aimed to investigate what self-reported
symptom-related, demographic, clinical, social network,
and QOL variables are associated with language impair-
ment in MS using a comprehensive PROM and mul-
tivariate analysis. The results of this study suggest that
self-reported cognitive impairment, speech and voice
impairment, yes/no response to a binary question on
presence of language impairment, and QOL can predict
scores on the CLAMS.
Symptom-Related Variables and Language
Impairment

In this study, persons with MS who self-reported
greater cognitive impairment tended to score higher on
the CLAMS, which indicates greater language impair-
ment. Cognitive impairment is a common feature of
MS, affecting approximately 43% to 70% of persons
with MS.# There is increasing interest in and discussion
about the interrelationship between cognitive functions
(eg, memory, perception, thinking), executive functions
(eg, attention, inhibition, flexibility), and the produc-
tion and comprehension of language.” Persons with MS
present with difficulty with high-level language tasks (eg,
making inferences, interpreting metaphors).”® Lethlean
and Murdoch’® describe high-level language skills as the
ability to execute both complex linguistic skills and cog-
nitive processes simultaneously to participate in a com-
municative act. One of the most commonly reported
language-related symptoms in MS is word-finding
difficulty.™? Lethlean and Murdoch?* suggest that nam-
ing errors in MS are due to a lexical semantic accessing
deficit. Others have argued that naming deficits in MS
extend beyond the language system to other cogni-

tive functions, such as attention and memory.” The
interaction between language and cognition remains
an unresolved scientific question. It is currently unclear
whether language difficulties in MS are due to damage
to language-specific brain networks or to domain-general
cognitive skills, such as attention or working memory
capacity. From a clinical perspective, the present results
suggest that persons with MS who have an identified
cognitive impairment should be asked about potential
language-related symptoms and given the option for
referral to speech pathology for further evaluation.

Greater self-perceived speech and voice impairment
on the SMS was associated with higher CLAMS scores,
indicating greater language impairment. The reported
prevalence of motor speech impairment (ie, dysarthria)
in MS varies from 40% to 55%.% Ataxic, spastic, and
mixed ataxic-spastic dysarthria are the most frequent
dysarthria types in MS.?” Common deviant motor
speech and voice changes reported in MS include impre-
cise articulation, slow speech rate, impaired loudness
and pitch control, asthenia, strain, and breathiness.”
The results of this study support previous clinical studies
that language changes in MS can co-occur with dysar-
thria.?® It is important that speech pathologists working
with persons with MS with motor speech and voice
changes are vigilant about subtle language-related symp-
toms and screen, assess, and manage these symptoms
appropriately.

A notable finding of this study was that a binary yes/
no question (ie, “Since your MS diagnosis, have you
experienced any language difficulties?”) was significantly
associated with scores on the CLAMS. This single ques-
tion accounted for 23% of variance in the CLAMS
score (7 = 0.480). Therefore, although it is not sufficient
to replace the CLAMS, it may be useful as an initial
screening question. Conversely, an answer of “no” is
not sufficient to rule out potential language impairment
and should be considered alongside other risk factors
identified herein, such as self-reported cognitive, motor
speech, and voice impairment.
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QOL and Language Impairment

Persons with MS who self-reported that a language
impairment negatively affected their QOL tended to
score more highly on the CLAMS, indicative of more
severe language-related symptoms. There is a growing
body of evidence suggesting that language impairment
in MS can negatively affect QOL.”® Furthermore, it
has been found that concerns of doctors may not cor-
relate with those of persons with MS, whereby doctors
focus more on physical manifestations and patients are
more concerned by less tangible difficulties, such as the
mental, emotional, and psychological ramifications of
the condition.”
Group Membership and Participation and
Language Impairment

The final significant variable in the model was group
membership and participation. Individuals who reported
lower levels of group membership and participation
tended to score higher on the CLAMS. The directional-
ity of this association cannot be determined from the
data. There are no studies that comprehensively investi-
gate the experiences of persons with MS with language
impairment and group involvement. In the absence of
research investigating group involvement and language
impairment in MS, we can turn to the more well-
established body of research on poststroke aphasia to
elucidate this finding. Barriers to participation in com-
munity groups reported by people with poststroke apha-
sia include limited awareness from others about com-
munication difficulties, unwillingness of group members
to converse with less fluent communicators, feeling
different, misconceptions about intelligence, and con-
cerns of not being understood.”® Moreover, people with
poststroke aphasia report environmental factors in group
settings (eg, background noise, crowded spaces, poor
lighting) as being less conducive to effective commu-
nication and, hence, creating a sense of disablement.”’
Perhaps these barriers to group participation experienced
by people with poststroke aphasia are also shared with
persons with MS. It is also possible that group involve-
ment is associated with variables not tested in this study,
such as social anxiety and access challenges (eg, travel).
Participation in nonobligatory groups can foster a sense
of relatedness, support, companionship, and feelings
of happiness.’® Furthermore, perhaps increasing social
participation can provide opportunities for practicing,
maintaining, and/or extending communication skills.
Further research is needed to identify whether increased
group membership improves language or whether

improving language results in more group membership
in persons with MS.

Demographic and Clinical Variables and Language
Impairment

Most of the demographic and clinical variables
assessed in this study were not statistically significantly
associated with language impairment in the bivariate
analyses and, hence, were not entered into the regres-
sion. Exceptions were age and MS type, which were sta-
tistically significantly associated with the CLAMS score
and, hence, were entered into the regression. However,
they were not identified as statistically significant vari-
ables in the final model. This is consistent with previous
research that demographic and clinical characteristics
may not be useful in indicating persons with MS who
have or may be at risk for language impairment.>'
Limitations and Future Research

There are several limitations in the present study. The
study used an online questionnaire. This meant that the
research team was unable to verify whether participants
had a formal MS diagnosis and had to rely on partici-
pants reporting inclusion criteria accurately. Despite this
limitation, the online method allowed for rapid dissemi-
nation and international participation.’* Moreover, it
ensured that all participants received the questionnaire
in exactly the same way, reduced participant burden
because participants could save and return to the ques-
tionnaire, and used minimal costs and resources.”” The
findings from this study provide preliminary results to
guide future, more comprehensive clinical research.

In addition, one of the measures used to evaluate
social networks, the Stroke Social Network Scale, was
validated in the stroke population. It is acknowledged
that PROMs should be validated in the population of
interest to ensure a valid and reliable tool that measures
the intended construct.’® This tool was chosen given its
structure, which provides a breakdown of different social
circles (children, close relatives, close friends, groups)
across different components (circle size, frequency of
contact, satisfaction). The authors carefully reviewed
the questionnaire, and the items were considered highly
relevant to the MS population. Moreover, a collateral
measure of social networks was used (SF-36 social func-
tioning items). Also note that the PDQ has been shown
to correlate more with measures of depression than
with standardized cognitive assessments®*; however, it
was used in this study because it is a measure from the
MSQLI, a battery of PROMs that address the concerns
most pertinent to the MS population.”
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Another limitation is that this study investigated a
large number of potential independent variables in a
relatively small sample size. Furthermore, the findings
are limited to variables entered in the regression model.
Future research may consider confirming this regres-
sion model in a larger sample, as well as the addition of
other variables.

Although PROMs provide a useful means for evalu-
ating variables more difficult to observe firsthand (eg,
fatigue), there is limited research on the correlation
between PROMs and standardized language assess-
ments. Nevertheless, the online method had several
advantages, as mentioned previously herein. Future work
should consider how self-reported language measures
correlate with standardized assessments.

Future research should also seek to elucidate the
nature and underlying neuropathology of language
impairment in MS. Little work has been performed to
methodically or thoroughly explore the interrelationship
between language and cognition in MS. Accordingly,
future research might consider using a combination of
standardized language and cognitive assessments, neu-
roimaging, and PROMs. New insights into potential
correlations between language and cognition in MS
may help provide the necessary groundwork to develop
evidence-based interventions to target these symptoms.
Clinical Implications

The findings reported herein and elsewhere’ indicate
that language impairment is reported by at least one in
four persons with MS. It would be expected that speech
pathology services are frequently used by persons with
MS given the reported frequency of symptoms and their
effect on QOL. However, this is not the case. In this
study, only 19 participants (9.5%) reported engagement
with speech pathology services. The scarcity of speech
pathology services to persons with MS who report
language-related symptoms is a trend observed in other
studies.>*®'* Speech pathologists need to raise awareness
and promote their role as extending beyond dysarthria
and dysphagia management in MS to include assessment
and management of language-related symptoms.

A speech pathologist can be a valuable member of a
team caring for individuals with neurologic disorders
such as MS.* Speech pathologists can play a role in con-
ducting comprehensive language assessment, providing
education to patients and carers about language-related
symptoms in MS, teaching compensatory strategies,
collaborating with multidisciplinary professionals (eg,
occupational therapists, neuropsychologists) to manage
other cognitive functions that may influence language

Language Impairment in MS

(eg, attention), advocating for services, and attending
to the holistic psychosocial well-being of the individual.
The overall aim of these supports is to optimize the
individual’s educational, vocational, and psychoso-
cial outcomes.”

Frontline health care providers on the MS health care
team should ask their patients about potential language-
related symptoms and whether these difficulties affect
their QOL. Although all patients should be asked about
these potential symptoms, based on the results of this
study, extra attention should be given to individuals
with cognitive, motor speech, and voice impairment.
Subsequently, the health care provider can administer a
PROM to further screen for language impairment and
discuss the option for referral to speech pathology for
further evaluation.

Early referrals from frontline health care providers
are key to early identification of and intervention for
language impairment. As such, frontline health care pro-
viders are encouraged to refer patients to speech pathol-
ogy liberally rather than undertaking “presorting triage”
(eg, “symptoms are too mild”).*® Speech pathologists
can work with individuals to determine whether they
would benefit from speech pathology services. Miller
et al’” highlight the importance of early evaluation and
intervention of communication changes in neurode-
generative conditions in their remark, “There exists an
argument for early referral for evaluation of communi-

PRACTICE POINTS

e Self-reported language impairment in MS
can be predicted by self-reported cognitive
impairment, speech and voice impairment, yes/
no response fo a binary question on presence of
language impairment, group membership and
participation, and negative effect on quality of
life (QOL).

Frontline health care providers (eg, neurologists,
general practitioners) should be alert to these
variables because they may place persons with
MS at risk of language impairment and lowered
QOL.

Frontline health care providers on the MS
health care team should ask their patients
about potential language-related symptoms and
whether these affect their QOL, with the option
for referral to speech pathology for further
evaluation and management.
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cation changes extending to psychosocial impact .... If
one waits until these become obvious, the person may
well have developed such feelings of loss of control and
confidence that these become significant added barriers
to improvement ....”
Conclusions

This study shows that self-reported language impair-
ment in MS is significantly associated with several
symptom-related, social network, and QOL variables.
Frontline health care providers should be alert to this
constellation of variables because they may place persons
with MS at risk for language impairment and lowered
QOL. Persons with MS who report language-related
symptoms across the spectrum of severity, including
mild symptoms, should be offered referral to speech
pathology. The results of this study provide an early
model of language impairment in MS that can guide
future studies of intervention approaches and explora-
tion of causative relationships between variables. O
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