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ABSTRACT
Objectives: (1)To describe the prevalence and
severity of tremor in patients with multiple sclerosis
(MS) registered within a large North American MS
registry; (2) to provide detailed descriptions on the
characteristics and severity of tremor in a subset of
registrants and (3) to compare several measures of
tremor severity for strength of agreement.
Setting: The North American Research Committee on
MS (NARCOMS) registry.
Participants: Registrants of NARCOMS reporting mild
or greater tremor severity.
Outcome measures: We determined the cross-
sectional prevalence of tremor in the NARCOMS
registry over three semiannual updates between fall
2010 and fall 2011. A subset of registrants (n=552)
completed a supplemental survey providing detailed
descriptions of their tremor. Outcomes included
descriptive characteristics of their tremors and
correlations between outcome measures to determine
the strength of agreement in assessing tremor severity.
Results: The estimated prevalence of tremor in
NARCOMS ranged from 45% to 46.8%, with severe
tremor affecting 5.5–5.9% of respondents. In the
subset completing the supplemental survey, mild
tremor severity was associated with younger age of MS
diagnosis and tremor onset than those with moderate
or severe tremor. However, tremor severity did not
differ by duration of disease or tremor. Respondents
provided descriptions of tremor symptoms on the
Clinical Ataxia Rating Scale, which had a moderate to
good (ρ=0.595) correlation with the Tremor Related
Activities of Daily Living (TRADL) scale. Objectively
scored Archimedes’ spirals had a weaker (ρ=0.358)
correlation with the TRADL. Rates of unemployment,
disability and symptomatic medication use increased
with tremor severity, but were high even among those
with mild tremor.
Conclusions: Tremor is common among NARCOMS
registrants and severely disabling for some. Both ADL-
based and symptom-descriptive measures of tremor
severity can be used to stratify patients.

BACKGROUND
Associated with multiple sclerosis (MS) since
the earliest descriptions of the disease,

tremor is noteworthy for its strong associ-
ation with disability1 and resistance to symp-
tomatic treatment.2 The exact prevalence of
tremor in the MS population is unknown;
however, estimates from two prior studies
suggest a prevalence range of 25–60%, with
severe tremor in 3–15% of patients.3 4 Yet,
the modest size of these studies (100 and 200
patients) and the populations they describe
(a clinic-based cohort, and a community-
based cohort with overall mild disease
course5) allows for the possibility that their
prevalence estimates might not generalise to
the wider MS population.
A major challenge to accurately estimating

the prevalence and severity of MS tremor
arises from the difficulty in obtaining a large,
representative cross-section of the MS popu-
lation. The North American Research
Committee on MS (NARCOMS) registry is a
unique resource, containing over 36000 par-
ticipants with MS, of whom more than
13 000 submit semiannual updates on
various aspects of their disease,6 including
the NARCOMS Tremor and Coordination
Scale (TACS), which has been validated
against clinically assessed measures of
tremor.7 The size of the NARCOMS registry

Strengths and limitations of this study

▪ This cohort represents the largest descriptive
study of multiple sclerosis (MS)-associated
tremor to date.

▪ The data presented are mostly derived from
patient-reported scales, which have been used in
previous descriptive studies of MS tremor.

▪ Results of the study could not be objectively vali-
dated; however, findings are similar to previous
descriptive studies which did include objective
validation.

▪ These data reinforce previous smaller studies
describing the disproportionate effect of tremor
on employment, function and overall quality of
life for patients affected with MS.
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allows for the identification of large subsets of patients
with less common manifestations, such as severe tremor.
This work represents the largest descriptive study of

tremor in MS to date, estimating its prevalence and
severity in the NARCOMS registry and providing a
detailed, patient-reported summary of the effects of
tremor on daily function and quality of life (QOL).
While there is no gold standard for the measurement of
tremor severity in patients with MS, better normative
data about how tremor severity relates to QOL in
patients with MS could be applied in trial design for
potential therapeutic interventions.

METHODS
Tremor prevalence
NARCOMS distributes semiannual surveys to all of its regis-
tered members asking a wide range of MS-related and
QOL-related questions. Tremor and ataxia are assessed in
these surveys by the TACS, which has been shown to have
construct and criterion validity.7 On the scale, respondents
score their tremor severity from 0 to 5 indicating absent,
minimal, mild, moderate, severe or totally disabling
tremor. Minimal indicates the presence of tremor without
functional impairment, while the other levels indicate
increasing impact of tremor on function.
In order to estimate tremor prevalence within

NARCOMS, any TACS score of 1 or greater was counted
towards the tremor prevalence. To approximate the
methods used in prior prevalence studies of MS tremor,
the prevalence of severe tremor (including totally disab-
ling tremor) was also determined.

Surveyed cohort
With prior approval from the local IRB, we designed a
supplemental printed survey that was mailed to a subset
of NARCOMS registrants who were using MS disease
modifying drugs (DMDs) and who indicated at least a
mild effect of tremor on function on a NARCOMS

update. While some demographic information and
details of respondents’ MS was extracted from the master
NARCOMS data set, the survey requested additional
information specific to the experience of tremor, includ-
ing handedness, distribution of tremor in the body, dur-
ation and family history of tremor, use of symptomatic
medications to suppress tremor, and several scales
designed to assess tremor severity (table 1). As part of the
tremor severity assessments, respondents also drew
Archimedes’ spirals with each hand using a pen provided
with the survey. The pens were provided to minimise vari-
ability between respondents that might be introduced by
differing writing instruments. Respondents were also
asked to indicate current use of DMDs.
Each of the questionnaires listed in table 1 has been

previously utilised in studies of MS-related tremor.4 7–10

Only the Clinical Ataxia Rating Scale (CARS) was used
out of its original context: the CARS is intended for use
by clinicians to objectively score overall tremor severity
through a ranked scoring system to describe dysmetria,
dysdiadochokinesia and gait impairment. For the pur-
poses of this study, the language for the CARS was
altered to be made understandable to non-clinicians, so
that respondents could report ataxic symptoms in a
descriptive manner approximating a clinical evaluation.
Patients who received the survey were invited to par-

ticipate as part of a separate study evaluating whether
DMDs change tremor severity over time.11 At a
minimum, all patients must have indicated a mild or
worse tremor between fall 2010 and 2011, and the
current use of an approved MS DMD. Respondents
taking natalizumab were deliberately oversampled, while
patients taking the other approved MS DMDs were
selected at random.
Surveys were mailed in March 2012 and returned over

a 2-month period. Data from the supplemental survey
and the 2011 semiannual surveys (demographics,
MS-related disability and QOL) were compiled and
de-identified. MS disability in NARCOMS is scored using

Table 1 Instruments used in the study

Name Items (n) Score range Description

Tremor and Coordination

Scale

1 0–5 Brief description of tremor severity and impact on daily

function

Tremor Related Activities

of Daily Living

25 25–100 Activity of daily living-focused questions on impairment caused

by MS tremor

Visual analog scale 1 1–10 Overall quality of life measure

Clinical Ataxia Rating

Scale

4 0–16 Descriptive characteristics of tremor not linked to function or

daily activity

Archimedes’ spirals 2 0–20 Right-handed and left-handed Archimedes’ spirals, scored by

blinded raters

Tremor-related handicaps 9 Categorical/

unranked responses

Physical or emotional impact of tremor on participation in a

range of activities

Patient Determined

Disease Steps

1 0–8 Ordinal scale indicating overall MS disability ranging from

normal to bedridden. Surrogate of Expanded Disability Status

Scale.

MS, multiple sclerosis.
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the Patient Determined Disease Steps (PDDS),12 and
general health-related QOL is gauged by the Short
Form (SF)-12 physical and mental composite scores.13

Archimedes’ spirals were scored by three raters (two
primary, one secondary) with experience in the treat-
ment of movement disorders. Each Archimedes spiral
was assigned a score between 0 and 10, with 0 represent-
ing no evidence of tremor and 10 indicating inability to
complete the spiral. Scores were assigned according to a
scoring system published by Bain and Alusi.8 When the
primary reviewer scores were identical or differed by 1
point, a mean of the two primary reviewer scores were
used for that spiral. When scores differed by >1 point,
the secondary reviewer’s score was incorporated into the
mean score. A subset of spirals were duplicated and ran-
domly distributed within the scored spirals to test
intra-rater reliability. Each respondent’s left-handed and
right-handed mean spiral scores were summed to gener-
ate a sum spiral score which was used for analysis. In
order to account for spiral differences related to hand-
edness, respondents were asked in the survey to self-
identify their dominant hand.

Statistical methods
Statistical analysis was conducted using JMP 10.0.0 (SAS
Institute Inc., Cary, North Carolina, USA). To determine
the prevalence of tremor in the NARCOMS registry, we
calculated the proportion of patients indicating a TACS
score >0 relative to the total number of completed
surveys across three consecutive semiannual survey
periods: fall 2010, spring 2011 and fall 2011 (the
‘Tremor Prevalence Cohort’). Three periods were
included in order to maximise the number of eligible
respondents to whom we could send the paper tremor
survey, which then defined the ‘Surveyed Cohort’.

The cohort was stratified by tremor severity as mea-
sured by the TACS, as this scale alone is used to identify
tremor on the semiannual NARCOMS updates distribu-
ted to active participants. Owing to the small number of
respondents indicating totally disabling tremor on the
TACS, these respondents were combined with those
reporting severe tremor for the purpose of determining
severe tremor prevalence.
Descriptive characteristics of the cohort were reported

as frequencies, means with SDs, or medians with IQRs.
Comparisons between groups were performed using
analysis of variance for continuous outcomes (eg, age),
and χ2 tests were used to compare nominal data (eg,
sex). Intra-rater and inter-rater reliability of the spiral
ratings were determined by calculating κ scores and
Spearman correlations for the three raters.
Spearman’s correlations were calculated for the

various tremor and disease severity scales, to determine
strength of agreement. Missing data were handled
through listwise deletion.

RESULTS
Tremor prevalence
The mean prevalence of tremor among NARCOMS
respondents was approximately 45% for each of the
three update periods (the ‘Tremor Prevalence Cohort’,
table 2). Approximately one quarter of respondents
experienced tremor with at least some impact on func-
tion (mild or worse tremor). In table 3, the NARCOMS
Prevalence Cohort is compared to the London, UK4 and
Olmsted County, USA3 prevalence studies on MS tremor.
Among the approximately 3600 NARCOMS respon-

dents with functionally significant tremor (TACS≥2),
777 were mailed supplemental surveys, and of those
returned, 552 were included in the final database (the

Table 3 Tremor prevalence across studies

London, UK Olmsted County, USA NARCOMS registry*

Cohort size, n 100 200 13 873

Tremor prevalence, % 37.0 (58.0)† 25.5 45.7

Severe tremor prevalence, % 15.0 3.0 5.8

*Mean results from Fall 2010, Spring 2011 and Fall 2011 surveys.
†Tremor was reported by 37 patients, but detected by examining clinicians in 58.
NARCOMS, North American Research Committee on Multiple Sclerosis.

Table 2 Prevalence of tremor in the NARCOMS registry

Fall 2010 Spring 2011 Fall 2011

Completed surveys (n) 14 268 14 235 13 117

TACS≥1, n (%) (any tremor) 6424 (45.0) 6655 (46.8) 5923 (45.2)

TACS≥2, n (%) (mild or worse tremor) 3453 (24.2) 3604 (25.3) 3155 (24.1)

TACS≥3, n (%) (moderate or worse tremor) 1978 (13.9) 1955 (13.7) 1760 (13.4)

TACS≥4, n (%) (severe or worse tremor) 848 (5.9) 789 (5.5) 757 (5.8)

TACS=5, n (%) (totally disabling tremor) 212 (1.5) 202 (1.4) 162 (1.2)

NARCOMS, North American Research Committee on Multiple Sclerosis; TACS, Tremor and Coordination Scale.
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‘Surveyed Cohort’, figure 1). The Surveyed Cohort con-
stitutes approximately 16% of NARCOMS registrants
with mild or worse tremor. Respondents who completed
the survey and attributed their tremor entirely to a cause
other than MS (2.7% of respondents) were excluded
from the final data set.
The distribution of tremor severity within the

Surveyed Cohort differed somewhat from the Tremor
Prevalence Cohort. Respondents in the Surveyed Cohort
were less likely to characterise their tremor as mild
(35.5% vs 42.7–45.8%), and somewhat more likely to
identify themselves as having moderate (38% vs 31.8–
32.7%) or severe (22.8% vs 16.3–18.9%) tremor. The
ranges presented for the Prevalence Cohort derive from
the three separate survey periods. PDDS scores, reflect-
ing global MS disability, were the same by TACS level
between the Prevalence and Surveyed Cohorts (data not
shown).

Demographics and distribution of tremor
Demographic characteristics of the Surveyed Cohort are
reported in table 4. Women comprised a greater propor-
tion of those with mild tremor, while men were more
likely to report severe or totally disabling tremor. Tremor
severity did not differ between white and non-white
respondents; however, NARCOMS is known to under-
represent minority ethnic groups.14 Current age, MS
onset age and tremor onset age all differed between
TACS severity groups; however, neither duration of
tremor nor duration of MS were significantly different
between tremor severity groups.

Figure 2 summarises the patient-reported descriptions
of body regions affected by tremor. Similar to previous
reports3 4 the upper extremities were most commonly
involved, and among those who reported unilateral
tremor (n=208), respondents were twice as likely to
report tremor in their dominant arm (n=140, 67.3%) as
compared with their non-dominant arm (n=68, 32.7%).

Tremor severity measures
Both subjective and objective instruments have been
developed to measure tremor severity. Subjective instru-
ments generally relate tremor severity to QOL and inter-
ference with routine activities, while objective
instruments rely on direct observation of tremor by a
clinician expert or indirect rating of the effects of
tremor, such as accelerometers, Archimedes’ spirals or
handwriting samples.9 10 At present, there is no widely
accepted ‘gold standard’ for assessing tremor severity in
MS. As such, we chose to include a range of instruments
including QOL-based measures (TACS, Tremor Related
Activities of Daily Living (TRADL), SF-12 Health
Survey), objectively scored Archimedes’ spirals and the
descriptive (but not objective) CARS.
For the scoring of Archimedes’ spirals, κ and Spearman

statistics were determined for inter-rater and intra-rater
reliability. The κ scores reflect the consistency with which
raters assigned identical scores to individual spirals, while
the Spearman scores reflect how consistently spirals were
ranked in order of severity. Intra-rater κ scores ranged
from 0.48 to 0.56 (moderate agreement) and Spearman
coefficients ranged from 0.79 to 0.89 (good agreement),

Figure 1 Recruitment flowchart.

The upper bracket depicts how

tremor prevalence was

determined for the NARCOMS

registry over three consecutive

semi-annual surveys in fall 2010,

spring 2011 and fall 2011. The

lower bracket depicts the

derivation of the Surveyed Cohort

from those registrants with mild or

worse tremor who were mailed

the supplemental survey.

NARCOMS, North American

Research Committee on Multiple

Sclerosis; TACS, Tremor and

Coordination Scale.
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while inter-rater κ scores ranged from 0.30 to 0.38 (fair
agreement) and Spearman coefficients ranged from 0.81
to 0.85 (good agreement). While the κ scores indicate

broad inconsistency in assigning the same score to the
same spiral, the Spearman scores suggest good consistency
in ranking spirals by order of severity.

Table 4 Demographics and descriptive characteristics

Characteristic

Total cohort

(n=550)

TACS=2

(n=196)

TACS=3

(n=209)

TACS=4 or 5

(n=145) p Value

Sex, n (%) 0.004*

Female 429 (78.0) 162 (82.7) 168 (80.4) 99 (68.3)

Male 121 (22.0) 34 (17.3) 41 (19.6) 46 (31.7)

Race, n (%) 0.821

White 485 (96.0) 175 (95.6) 179 (96.8) 131 (95.6)

Non-white 20 (4.0) 8 (4.4) 6 (3.2) 6 (4.4)

MS subtype, n (%) 0.005*

Relapsing–remitting 230 (48.9) 102 (59.3) 80 (47.3) 48 (36.9)

2° Progressive 145 (30.8) 48 (27.9) 50 (29.6) 47 (36.2)

1° Progressive 27 (5.7) 5 (2.9) 8 (4.7) 14 (10.7)

Progressive-relapsing 30 (6.4) 6 (3.5) 14 (8.3) 10 (7.7)

Unsure 33 (7.0) 11 (6.4) 13 (7.7) 9 (6.9)

Current age, mean (SD) 55.3 (9.2) 53.4 (9.6) 56.0 (9.1) 57.0 (8.4) <0.001*

Age of MS diagnosis, mean (SD) 38.1 (9.5) 36.6 (9.4) 39.2 (9.6) 38.7 (9.3) 0.018*

Age of tremor onset, mean (SD) 43.6 (11.4) 41.8 (11.6) 44.4 (11.0) 45.0 (11.3) 0.021*

Duration of MS, mean (SD) 17.1 (8.4) 16.7 (8.2) 16.8 (7.9) 18.3 (9.2) 0.146

Duration of tremor, mean (SD) 11.6 (8.8) 11.2 (8.3) 11.6 (8.9) 12.1 (9.5) 0.702

Family history of tremor, n (%) 84 (15.5) 30 (15.7) 34 (16.4) 20 (14.1) 0.845

Patient Determined Disease Step (IQR) 5 (3, 6) 4 (2, 5) 5 (3, 6) 6 (4, 6) <0.001*

*p<0.05.
MS, multiple sclerosis; TACS, Tremor and Coordination Scale.

Figure 2 Bodily distribution of tremor among surveyed registrants. The figure depicts the number (%) of patients reporting

tremor in each of 7 bodily regions. The table reports the proportion of respondents indicating tremor in either or both upper or

lower extremities, and the occurrence of tremor in the dominant versus non-dominant arm. The histogram depicts how the tremor

was distributed throughout the body for respondents with at least mild tremor.
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The correlation between spiral sum scores and the
CARS was weak (ρ=0.288, p<0.001). A summary of the
Spearman correlations between the objective/descriptive
instruments (spiral scores and CARS) and the subject-
ive/QOL instruments is depicted in table 5. For all of
the subjective QOL measures the correlation with the
CARS was stronger than with spirography scores. The
strongest correlation was between the CARS and the
TRADL. The strength of this correlation between ADL
impairments and specific abnormalities in body move-
ment suggests patient-provided descriptions of tremor
(on the CARS) correspond reasonably well to tremor
impacts on activities of daily living (the TRADL).
Correlations were weakest with the physical SF-12, which
is neither MS-specific nor tremor-specific.
In an effort to improve the correlation strength between

spirography and TRADL, we limited the correlation to
those respondents indicating involvement of the dominant
upper extremity. Even using this limited data set, the
strength of the correlation only improved to 0.381.
Figure 3 depicts the association between tremor sever-

ity and unemployment, disability, and use of symptom-
atic medications (to suppress tremor severity). The
intention was to ‘anchor’ the inherently subjective mea-
sures of severity to outcomes less prone to responder
opinion. For comparison purposes, we included the
TACS (since it is regularly included in NARCOMS
updates) and the TRADL (owing to its detailed inven-
tory of tremor-related QOL scenarios). As the level of
tremor severity increased, an increasing proportion of
those in each TACS level reported being unemployed
and disabled. With respect to the use of symptomatic
medications, the TRADL quartiles appeared to better
correspond with use of tremor-suppressing medications,
although the most severely affected patients on both
scales appeared less likely to use symptomatic
medications.

DISCUSSION
This study describes the largest cohort of patients with
MS-associated tremor to date. In our study, the preva-
lence of both overall tremor and severe tremor fall
between that described in the London clinic-based
prevalence study4 and the Olmsted County population-
based study.3 By utilising patient-reported data, our study

reflects the characteristics of a large, heterogeneous
patient population across a wide geographic area. While
registry-based studies by nature are limited by the inabil-
ity to objectively confirm the data being provided, the
size of our cohort should alleviate some concerns about
whether these results are indicative of the general MS
population. Indeed, an advantage to our approach is
that we are less prone to the bias towards greater disease
severity often encountered in studies based in specia-
lised academic centres, and less prone to the population
homogeneity of a single-region population-based study.
Another aim of this study was to introduce an object-

ively scored measurement of tremor (the Archimedes’
spirals) into an otherwise subjective battery of outcomes.
However, the correlation of spirography scores with sub-
jective measures of tremor severity were at best only fair,
suggesting the task of drawing spirals does not corres-
pond with daily function. Likewise, drawing spirals
would not be expected to capture resting or postural
tremors, or tremors affecting parts of the body other
than the distal upper extremities. We were also unable
to control for patients bracing their drawing hands to
improve the spiral quality, although the surveys did
include instructions not to do so.
In contrast to the Archimedes’ spirals, the modified

CARS, which asked respondents to put themselves in the
place of an observant clinician and rate the severity of
their tremor based on manoeuvres commonly per-
formed in a neurological examination, yielded the stron-
gest correlations with the tremor-specific (TRADL,
TACS, visual analog scale) and the MS-specific (PDDS)
disability measures. These results suggest patient-report
measures of tremor need not be limited to daily func-
tion and QOL-anchored scales, although formal valid-
ation would further strengthen this conclusion.
By including multiple measures of tremor severity (eg,

TRADL, TACS) we were also able to compare measures
of tremor severity to end points such as employment
and disability. Despite the limited scoring range of the
TACS, it performed similar to the TRADL in stratifying
respondents by tremor severity.
Additional interesting observations also bear mention-

ing. In all three prevalence studies on MS tremor, upper
extremity tremor was by far the most common (>90% in
London and Olmsted County studies, 77.1% in this
study).3 4 In contrast, NARCOMS respondents were

Table 5 Spearman correlations between descriptive and quality of life tremor assessment instruments

Subjective measures of impairment or quality of life

Objective/descriptive measures of tremor

Spiral Sum Score Clinical Ataxia Rating Scale

Tremor and Coordination Scale 0.203 0.368

Tremor Related Activities of Daily Living 0.358 0.595

Visual analog scale 0.246 0.485

Patient Determined Disease Steps 0.312 0.534

SF-12 Physical Health QOL −0.145 −0.275
SF-12, Short Form 12; QOL, quality of life.
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much more likely to report tremor in the lower extrem-
ities (68.5%) than in either of the two earlier studies
(17–24%). The rates of head and truncal tremor were
similar across all three studies. Since we know from our
results that respondents were more likely to report
tremor in a dominant upper extremity than in a non-
dominant upper extremity, suggesting a reporting bias,
they may likewise misidentify symptoms such as ataxia,
clonus or spasticity in the lower extremities as tremor.
This study also found patients with MS with tremor

report a high rate of tremor in their family history
(15.5%), which was also observed by Bain and Alusi,
who reported a rate of 7%.4 In comparison, the most

common form of tremor among adults, essential
tremor,15 affects approximately 0.9% of the adult popu-
lation, and between 4.6% and 6.3% of the population
older than 65 years.16 Whether this represents a bias
towards increased recognition of tremor among affected
families versus a biological predisposition towards
tremor is unclear.
While our results in large part confirm or expand on

prior observations regarding tremor in MS, our study
does have limitations. As a registry-based study, our
reports of tremor severity and other aspects of patients’
illness cannot be independently verified. However, past
validation studies on the NARCOMS registry have largely

Figure 3 Employment, disability and symptomatic medication use by tremor severity. The figure depicts the proportion of

registrants indicating unemployment, disability status and use of symptomatic medication by two different measures of tremor

severity. The upper figure depicts tremor severity by the Tremor and Coordination Scale (TACS) scores derived from the North

American Research Committee on Multiple Sclerosis (NARCOMS) semiannual updates. The scores denote mild (TACS=2),

moderate (TACS=3), severe (TACS=4) and totally disabling (TACS=5) tremor. The lower figure depicts tremor severity by dividing

responses on the Tremor Related Activities of Daily Living scale into quartiles of severity ranging from 1 (least severe) to 4 (most

severe).
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supported the validity and generalisability of its find-
ings.17–19 Another potential criticism of this study is that
participant selection for the Surveyed Cohort was not
conducted completely at random. The selection criteria
for the cohort were developed to answer a question
related to the effects of DMDs on tremor over time, thus
all patients who were not using DMDs were excluded,
and only those with mild or worse tremor (indicating at
least some interference with function) were invited to
complete the detailed survey. By limiting the cohort to
those patients with functionally relevant tremor, the cor-
relations in this study are weakened by the absence of
those patients with absent or very mild tremor. This
excluded part of the tremor population also makes the
correlations presented in this paper unsuitable for com-
parison to similar prior studies using the same instru-
ments in a population containing the full range of
tremor severity. In addition, since our population over-
sampled patients taking natalizumab as their DMD, the
sample may be biased towards patients with more severe
disease, since natalizumab is commonly reserved for
those patients with very active or severe MS.
In summary, this study confirms in a large patient

registry that tremor is common among patients with MS,
and that tremor can markedly detract from patient QOL
and daily function. Better understanding the prevalence
and severity of tremor in MS and how it impacts daily
function could inform trial design for potential thera-
peutic interventions.
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NARCOMS Tremor and Ataxia Questionnaire 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The following survey was designed in collaboration with Dr. John Rinker at the 

University of Alabama at Birmingham.  This survey will ask questions about a certain 

type of multiple sclerosis (MS) symptom and its relationship to different kinds of 

medication.  You have been selected for this study because on a previous NARCOMS 

survey you answered that you experienced at least mild symptoms of tremor, which is 

an involuntary shaking of the arms, legs, head, or body, and incoordination.   

There is a great deal of uncertainty among those who treat MS as to which 

medications might reduce the symptoms of tremor and incoordination.  It is also 

unknown whether certain drugs which change the disease course of MS (like the 

interferons, glatiramer acetate, or natalizumab) might work better for MS patients with 

tremor than others.   

The purpose of this study is to learn more about the symptoms of tremor in MS, 

and how medications might help with these symptoms. 

Please read the questions closely and follow the instructions on each page.  A ball 

point pen has been included with the survey.  Please use the pen to complete 

the survey, especially the pages which ask you to complete a spiral drawing. 

The pen is yours to keep! 

The information you provide will be linked to your responses to the regular NARCOMS 
update surveys so that you do not have to answer the same questions twice. As 
always, all data are analyzed in de-identified form. 

This one-time survey should take no more than 15 to 30 minutes to complete. 

Please sign and date the next page before mailing the survey back to NARCOMS. 

Should you have any questions about the survey or the study itself, please contact us 

at 1-800-253-7884 or MSregistry@narcoms.org.    

Thank you! 

 

 

mailto:MSregistry@narcoms.org
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Information Page 

 

 Your participation in this study is completely voluntary and in no way affects 

your participation in the routine NARCOMS Spring and Fall update 

surveys.  This one-time survey is an additional research study being 

conducted by NARCOMS in collaboration with Dr. Rinker with support from 

Biogen Idec. 

 The information you provide may be used in scientific publications, in 

summary form only.  

 Your name will not be released to any individuals outside of the NARCOMS 
Registry Management Team without your written consent, nor will it be 
sold for advertising or fund raising. 

 If you have questions about your rights as a research participant, or 
concerns or complaints about the research, you may contact the Office of 
the Institutional Review Board for Human Use (OIRB) at (205) 934-3789 or 
1-800-822-8816. If calling the toll-free number, press the option for “all 
other calls” or for an operator/attendant and ask for extension 4-3789. 
Regular hours for the OIRB are 8:00 a.m. to 5:00 p.m. CT, Monday 
through Friday. You may also call this number in the event the research 
staff cannot be reached or you wish to talk to someone else. 

 Please feel free to ask for assistance or clarification anytime by calling  
1-800-253-7884 or emailing us at MSregistry@narcoms.org  

 

Please be sure to read and sign the statement below. 

By signing below, I give my permission for the information in this survey to be 
entered into the NARCOMS MS Registry.  I understand that the information I 
provide will be used for research purposes only and that all responses will be 
kept private and confidential. 

 

 

        (Your signature)                                                           (Date) 

mailto:MSregistry@narcoms.org
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1.  With which hand will you use to take this survey?   

 1. Right        2. Left 

 

 

2. Do you consider this hand your dominant hand?  

 1. Yes        2. No 

 

 

 

 

 
 

3. Do you feel your tremor and/or coordination problems are due to MS? 

 1. Yes    2.  No    3.  Partially due to MS 

 

 

4. Do you have any other neurological conditions which cause tremor?   

 1. Yes        2. No 

 

 

 

 

 

5. In which year did you first notice you had a tremor or a noticeable worsening of 
your coordination? 

___ ___ ___ ___ 
 
 
 
 

 

If No  2a. Are you using this hand because of your tremor?   

 1. Yes         2. No  

 

If Yes  4a. Please check those that apply:   

 1. Parkinson’s Disease        2. Essential Tremor  

 3. Other ________________________________ 
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6. What parts of your body are affected by tremor?  Please check (all that apply) 
the affected body regions (ex. Head, Voice, Arm, Trunk/Body, Leg), and please 
note which side is right and which is left.  

Body Part Yes 

1. Head  

2. Voice  

3. Trunk  

4. Left Arm  

5. Right Arm  

6. Left Leg  

7. Right Leg  

 

 

7. Does anyone else in your immediate family have tremor?   

 1. Yes    2.  No 

 

 

 

 

 

 

 

 

 

8. Have you ever undergone surgery on your brain to treat or improve your 

tremor (ex. thalamotomy, deep brain stimulator placement)? 

 

 1. Yes    2.  No 

 

9. Are you currently taking a disease modifying therapy (DMT) for MS?  

 

If Yes  6a. Please mark which immediate family members:   

 1. Mother             

 2. Father  

 3. Sibling (brother(s), sister(s))    

 4. Child (son(s), daughter(s)) 

 

Right Left 

1 
2 

3 

4 5 

6 7 
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 1. Yes    2.  No 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

10. How long have you been on this therapy?  (12 months = 1 year) 

__________   months (0-11)   or  __________  year(s)  
 

 

11.    Do you think that any of your current or previous DMTs improved your 
   tremors while you were taking them?   
 
 1. Yes    2.  No    3.  Unsure  

 

 

 

 

 

 

 

 

 

 

 

If Yes  10a. Which ones? 

 1. Avonex (interferon beta-1a IM)   

 2. Betaseron (interferon beta-1b SQ)  

 3. Copaxone (glatiramer acetate sq)   

 4. Extavia (interferon beta-1b SQ) 

 5. Rebif (interferon beta-1a SQ)   

 6. Tysabri (natalizumab IV)  

 7. Gilenya (fingolimod)    

 8. Other  ______________________ 

 

If Yes  8a. Please indicate which one.   

 1. Avonex (interferon beta-1a IM)   

 2. Betaseron (interferon beta-1b SQ)  

 3. Copaxone (glatiramer acetate sq)   

 4. Extavia (interferon beta-1b SQ) 

 5. Rebif (interferon beta-1a SQ)   

 6. Tysabri (natalizumab IV)  

 7. Gilenya (fingolimod)    

 8. Other  ______________________ 
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12. Do you currently take any of the following medications to help with your 
tremor?  

 1. Yes    2.  No  
 

12a. If Yes, check all that apply:   

Medications Yes Medications Yes 

1. Alcoholic Drinks  11. Medical Marijuana  

2. Ativan (lorazepam)  12. Mysoline (primidone)  

3. Depakote (valproate)  13. Namenda (memantine)  

4. Eskalith (lithium)  14. Neurontin (gabapentin)  

5. Inderal (propranolol)  15. Tegretol (carbamazepine)  

6. Keppra (leviteracetam)  16. Tenormin (atenolol)  

7. Klonopin (clonazepam)  17. Valium (diazepam)  

8. Lyrica (pregabalin)  18. Xanax (alprazolam)  

9. Marinol (dronabinol)  19. Zofran (ondansetron)  

10. Mazanor, Sanorex            

 (mazindol)  
20. Other (Specify): 

______________________  

 

13. Do you currently take any of the following medication that you feel worsen your    
tremor?   

 1. Yes    2.  No  
 

 13a. If Yes, check all that apply:   

Medications Yes Medications Yes 

1. Alcoholic Drinks  11. Medical Marijuana  

2. Ativan (lorazepam)  12. Mysoline (primidone)  

3. Depakote (valproate)  13. Namenda (memantine)  

4. Eskalith (lithium)  14. Neurontin (gabapentin)  

5. Inderal (propranolol)  15. Tegretol (carbamazepine)  

6. Keppra (leviteracetam)  16. Tenormin (atenolol)  

7. Klonopin (clonazepam)  17. Valium (diazepam)  

8. Lyrica (pregabalin)  18. Xanax (alprazolam)  

9. Marinol (dronabinol)  19. Zofran (ondansetron)  

10. Mazanor, Sanorex            

 (mazindol)  
20. Other (Specify): 

______________________  
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14.  Please read these instructions before completing the next two pages:   

 Use the NARCOMS pen included with this survey 

 Set this survey on a table or other flat, stable surface.   

 Make sure you are sitting down.   

 On the next page, you will use your LEFT hand.  Hold the pen in your hand 

the way you normally write.  You may rest your hand on the table, but do 

not support the writing hand with your other hand.   

 Beginning in the middle of the page, DRAW a continuous spiral that 

expands outwards toward the edges of the page.   

 When you have completed the LEFT hand spiral, turn the page and do the 

same on the second blank page using your RIGHT hand.   

Examples: 
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LEFT HAND 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LEFT HAND 

□ Check here if you are unable to complete this spiral drawing 
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RIGHT HAND 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RIGHT HAND 

□ Check here if you are unable to complete this spiral drawing 
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Please complete the following 3 questions (Q14 to 16) based on 

the CURRENT effect of tremors on your life. 

Tremor activities of daily living questionnaire 

Please read carefully.  For each item circle the number which best describes how 

easy or difficult it is for you to perform the activity. 

15. How well are you able to……? 

 Able to do 
the activity 

without 
difficulty 

Able to do 
the activity 
with little 

effort 

Able to do 
the activity 

with a lot of 
effort 

Cannot do 
the activity 
by yourself 

a. Cut food with a     
  knife and fork 

1 2 3 4 

b. Use a spoon to     
  drink soup 

1 2 3 4 

c. Hold a cup of tea 1 2 3 4 

d. Pour milk from a    
  cup or carton 

1 2 3 4 

e. Wash and dry      
  dishes 

1 2 3 4 

f. Brush your teeth 1 2 3 4 

g. Use a handkerchief 
  to blow your nose 

1 2 3 4 

h. Have a bath 1 2 3 4 

i. Use the lavatory  
 (restroom) 

1 2 3 4 

j. Wash your hands     
  and face 

1 2 3 4 

k. Tie up your shoe      
  laces 

1 2 3 4 

l.   Do up buttons 1 2 3 4 

m. Do up a zipper 1 2 3 4 

n. Write a letter 1 2 3 4 
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How well are you 
able to……? 

Able to do 
the activity 

without 
difficulty 

Able to do 
the activity 
with little 

effort 

Able to do 
the activity 

with a lot of 
effort 

Cannot do 
the activity 
by yourself 

o. Put a letter in an    
  envelope 

1 2 3 4 

p. Hold and read a    
  news paper 

1 2 3 4 

q. Dial a telephone 1 2 3 4 

r. Make yourself      
  understood on the      
  phone 

1 2 3 4 

s. Watch the         
  television 

1 2 3 4 

t. Pick up your change 
  in a shop 

1 2 3 4 

u. Insert an electric    
  plug into a socket  

1 2 3 4 

v. Unlock your front   
  door with the key 

1 2 3 4 

w. Walk up and down  
   the stairs 

1 2 3 4 

x. Get up out of an    
  armchair 

1 2 3 4 

y. Carry a full        
  shopping bag 

1 2 3 4 
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Assessment of tremor-related handicap questionnaire 

For each item circle the number that best describes how tremor has affected you 

based on the current effect of tremors.   

16. Has your tremor stopped you: 

 

No 

Yes, 
because you 

are 
embarrassed 
by the tremor 

Yes, 
because of 

the physical 
difficulties 
produced by 
the tremor 

Yes, because of 
BOTH the 
physical 

difficulties and 
the 

embarrassment 
produced by the 

tremor 

a. Working? 1 2 3 4 

b. Applying for a job 
  or promotion? 

1 2 3 4 

c. Shopping by     
  yourself? 

1 2 3 4 

d. Doing a favorite  
  hobby or sport? 

1 2 3 4 

e. Travelling by     
  public transport?  

1 2 3 4 

f. Driving a car? 1 2 3 4 

g. Eating out? 1 2 3 4 

h. Going on holiday 
  (vacation)? 

1 2 3 4 

i. Accepting a party  
 invitation? 

1 2 3 4 
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17. Please grade the CURRENT severity of your tremor and coordination 

symptoms by circling a number on the scale below.  A score of “1” represents no 

tremor or incoordination symptoms and no impact on daily life, a score of “5” 

represents moderate tremor or incoordination and some impact on daily 

activities, and a score of “10” represents totally disabling tremor.   

 

No 
Tremor 

   
Moderate 
Tremor 

    
Total 

Disabling 
Tremor 

1 2 3 4 5 6 7 8 9 10 
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Please complete the following 3 questions (Q17 to 19) based on the 

how you remember your tremors affected you at the time you 

STARTED your most current disease modifying drug (ex. Avonex, 

Betaseron, Copaxone, Gilenya, Rebif, Tysabri). 

Tremor activities of daily living questionnaire 

Please read carefully.  For each item circle the number which best describes how 

easy or difficult it is for you to perform the activity. 

18. How well are you able to……? 

 Able to do 
the activity 

without 
difficulty 

Able to do 
the activity 
with little 

effort 

Able to do 
the activity 
with a lot 
of effort 

Cannot do 
the activity 
by yourself 

a. Cut food with a knife    
 and fork 

1 2 3 4 

b. Use a spoon to drink   
 soup 

1 2 3 4 

c. Hold a cup of tea 1 2 3 4 

d. Pour milk from a cup     
  or carton 

1 2 3 4 

e. Wash and dry dishes 1 2 3 4 

f. Brush your teeth 1 2 3 4 

g. Use a handkerchief to  
 blow your nose 

1 2 3 4 

h. Have a bath 1 2 3 4 

i. Use the lavatory  
 (restroom) 

1 2 3 4 

j. Wash your hands and    
face 

1 2 3 4 

k. Tie up your shoe laces 1 2 3 4 

l. Do up buttons 1 2 3 4 

m. Do up a zipper 1 2 3 4 

n. Write a letter 1 2 3 4 
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How well are you able 
to……? 

Able to do 
the activity 

without 
difficulty 

Able to do 
the activity 
with little 

effort 

Able to do 
the activity 
with a lot 
of effort 

Cannot do 
the activity 
by yourself 

o. Put a letter in an        
 envelope 

1 2 3 4 

p. Hold and read a news  
 paper 

1 2 3 4 

q. Dial a telephone 1 2 3 4 

r. Make yourself understood 
  on the phone 

1 2 3 4 

s. Watch the television 1 2 3 4 

t. Pick up your change in a  
  shop 

1 2 3 4 

u. Insert an electric plug into 
  a socket  

1 2 3 4 

v. Unlock your front door   
  with the key 

1 2 3 4 

w. Walk up and down the   
   stairs 

1 2 3 4 

x. Get up out of an armchair 1 2 3 4 

y. Carry a full shopping bag 1 2 3 4 
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Assessment of tremor-related handicap questionnaire 

For each item circle the number that best describes how tremor has affected you 

based on the time you STARTED your most current disease modifying drug.   

19. Has your tremor stopped you: 

 

 

No 

Yes, 
because you 

are 
embarrassed 
by the tremor 

Yes, 
because of 

the physical 
difficulties 
produced by 
the tremor 

Yes, because of 
BOTH the 
physical 

difficulties and 
the 

embarrassment 
produced by the 

tremor 

a. Working? 1 2 3 4 

b. Applying for a job  
   or promotion? 

1 2 3 4 

c. Shopping by      
  yourself? 

1 2 3 4 

d. Doing a favorite   
  hobby or sport? 

1 2 3 4 

e. Travelling by      
  public transport?  

1 2 3 4 

f. Driving a car? 1 2 3 4 

g. Eating out? 1 2 3 4 

h. Going on holiday  
  (vacation)? 

1 2 3 4 

i. Accepting a party   
 invitation? 

1 2 3 4 
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20. Please grade the severity of your tremor and coordination symptoms by 

circling a number on the scale below based on the time you STARTED your most 

current disease modifying drug.  A score of “1” represents no tremor or 

incoordination symptoms and no impact on daily life, a score of “5” represents 

moderate tremor or incoordination and some impact on daily activities, and a 

score of “10” represents totally disabling tremor.   

 

No 
Tremor 

   
Moderate 
Tremor 

    
Total 

Disabling 
Tremor 

1 2 3 4 5 6 7 8 9 10 
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Clinical Ataxia Rating Scale 

Please check the item which best describes you at this point in time. 

21. Speech 

     0   No slurring or garbled speech  

 1   Mild slurring but understandable to others 

     2   Moderate slurring or difficulty speaking with occasional 

interruptions in the smooth flow of speech  

    3    Severely slurred or choppy speech; very difficult for others to  

        understand  

    4   Speech is slurred to the point no one can understand it 

 

 

 

22. Repetitive Movements 

 0 No difficulty with repeated rhythmic movements, such as foot  

tapping or turning your hand back and forth on your lap 

 1  Mild clumsiness or slowing of foot tapping or turning your 

hand back and forth on your lap 

      2 Moderate clumsiness or slowing of foot tapping or turning 

your hand back and forth on your lap 

      3 Severe clumsiness or slowing of foot tapping or turning 

your hand back and forth on your lap 

      4 Unable to perform any repeated movements, such as foot 

tapping or turning your hand back and forth on your lap 
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23. Coordination 

 0 No difficulty reaching out and touching your finger to a target, 

such as another person’s finger or your own nose 

 1 Mild clumsiness or tremor when reaching out to touch a target, 

but you always hit the target 

 2 Moderate clumsiness or tremor when reaching  for a target, 

but you can reach the target if you have multiple tries 

 3 Severe clumsiness or tremor when trying to reach a target; you   

are unable to reach the target even after multiple tries 

 4 Unable to use your hands at all in a coordinated fashion 

 

 

 

24. Walking/Gait 

 0 Normal 

 1 Mildly unsteady walking; you may need to stand wider than 

usual, but you can walk without support (no cane, walker, or 

person to lean on) 

 2 Moderately unsteady walking; needs some kind of support to 

walk (cane, walker) 

 3 Unable to walk without the assistance of two people holding on 

to you 

 4 Unable to walk; wheelchair bound 
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