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Abstract
Introduction—Embarrassment is commonly reported in essential tremor (ET) patients yet there
is no formal tool to assess embarrassment in ET. Our aim was to develop such a tool and to assess
its clinimetric properties. A quantitative measure of embarrassment could be used to assess
response to treatment in clinical practice and clinical trials.

Methods—Based on surveys of international tremor experts and ET patients, we constructed the
Essential Tremor Embarrassment Assessment (ETEA), a brief, easily administered, 14-item self-
assessment scale. The ETEA was assessed for validity, reliability and other clinimetric properties
in 75 ET patients.

Results—Forty-seven tremor experts from eight countries were surveyed. On average, they
estimated that 75% of their patients experienced embarrassment, yet there was very little
agreement (range = 10 – 95%). Among ET patients, three-quarters (77.3%) reported at least
occasional embarrassment due to their tremor and one-third (36.4%) reported daily
embarrassment. ETEA scores correlated with a tremor disability questionnaire score (p = 0.02 and
p = 0.01) and Center for Epidemiologic Studies Depression Scale scores (p <0.001 and p <0.001).
Test-retest reliability was high (p <0.001). Factor analysis identified four factors, explaining
62.4% of the variance. For the major factors (I and II), high internal consistency was found
(Cronbach’s alpha = 0.85 and 0.74).

Conclusion—Embarrassment is commonly experienced by ET patients. The ETEA is a reliable
and valid tool to measure embarrassment in patients with this disease.
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Introduction
Essential tremor (ET) is the most common tremor disorder [1–4]. Prior studies of ET
patients have demonstrated that tremor impacts on daily function and quality of life [5–7].

Embarrassment is a potentially important contributor to lower quality of life in patients with
outwardly visible movement disorders, including ET. A recent study reported
embarrassment to be very common among patients with ET, with 18.9% of a population
sample and 58.2% of a clinical sample of ET patients reporting embarrassment from tremor
[8]. In that study, embarrassment (i.e., independent of tremor severity) was responsible for a
doubling of tremor medication usage [8]. What, in particular, makes ET patients
embarrassed about their condition, however, has not been well defined.

Despite its high prevalence and potential importance, embarrassment is not routinely
assessed as a modifiable quantifiable outcome in therapeutic trials in ET. A quantitative
measure of embarrassment could be used to assess response to treatment and satisfaction
with therapy in routine clinical settings. One problem is that there is no formal tool to
measure embarrassment in patients with ET.

The main aim of this study was to develop and validate the Essential Tremor Embarrassment
Assessment (ETEA). Additional aims were to further understand in what settings ET
patients experience tremor-related embarrassment and to gauge the extent to which tremor
experts viewed embarrassment to be an issue of importance in ET.

Methods
All study procedures were reviewed and approved by the Columbia University Medical
Center (CUMC) Internal Review Board and written informed consent was obtained from
participants.

Development of the ETEA
Written Survey of Tremor Experts—In September 2008, the senior author (EDL)
identified individuals with expertise in ET using the following sources: (1) membership list
of the Medical Advisory Board of the International Essential Tremor Foundation, (2)
membership list of the Tremor Research Group, (3) Pubmed search using the term essential
tremor to identify first- and senior-authors who had published two or more research papers
on ET during the preceding five years. Using this approach, 52 individuals from eight
countries were identified, nearly all of whom were neurologists specializing in movement
disorders. In November 2008, each expert was sent by email a brief survey. The goals of this
survey were to: (1) ascertain the extent to which tremor experts thought that embarrassment
was a problem for their patients and (2) obtain their opinion about the sources of
embarrassment in ET (esp. life situations that caused embarrassment). Thus, they were
asked, “Approximately what percentage of your ET patients do you think feel
embarrassment because of their tremor?” They were also asked to note the three most
common reasons for embarrassment in ET; choices were provided and they were given the
opportunity to write in additional reasons. These survey data were later used when
constructing the ETEA.
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Telephone Interviews with ET Patients—To complement the expert-derived data, we
also sought patient-derived data on the sources of embarrassment in ET. Our goal was to
contact and interview 25 randomly-selected ET patients; that number, based on previous
studies on embarrassment in ET [8], was expected to provide us with a broad range of
responses. In February 2009, we queried the computerized billing database at the
Neurological Institute of New York, CUMC for all tremor patients (International
Classification Disease code 333.1) seen in the past twelve months at the Center for
Parkinson’s Disease and Other Movement Disorders. This query generated 258 patients.
Using medical record numbers and a random-digit table, 90 patients were selected from this
list and their charts reviewed by the senior author (EDL) to confirm that the assigned
diagnosis was ET and not another tremor disorder. Patients were excluded if they did not
have ET or if they had both ET as well as another movement disorder. Using this method, 55
of 90 patients were excluded and 35 remained. A trained resident neurologist (RET) was
able to successfully contact 25 of these 35 by telephone and 22 (88%) agreed to the
telephone interview. The 9-question interview included both closed- and open-ended
questions about their tremor and causes of embarrassment. They were asked to note reasons
for embarrassment in ET; choices were provided and they were given the opportunity to
write in additional responses.

Construction of the ETEA—The feedback obtained from the written surveys of ET
experts and telephone interviews with ET patients was reviewed and used to develop the
ETEA. The ETEA consists of 14-items endorsed as the most relevant by experts and
patients. The ETEA items are structured as a series of 14 statements (Table 1) and the
participant is asked to first provide a simple response (disagree or agree) and then to provide
a more nuanced response (0 – 5 point Likert scale ranging from disagree [0] - agree strongly
[5]). The ETEA is administered by a health care provider or researcher, yet it collects data
on the patient’s self-assessment of embarrassment. The sum of the simple responses yields
an initial score (Score A, range = 0 – 14) and the sum of the nuanced responses yields a
second score (Score B, range = 0 – 70), with higher scores indicating greater embarrassment.
The ETEA can be administered in 3 – 10 minutes.

Patient Enrollment
To assess the properties of the ETEA, we enrolled a new group of ET patients. Our goal was
to enroll 75 ET patients, which according to our sample size calculations would provide
87.3% power to detect correlations (r) of 0.35 or higher between the ETEA and other
continuous measures (e.g., tremor disability questionnaire score) (assuming alpha = 0.05).

ET patients were recruited from the clinical practices of neurologists at the Center for
Parkinson’s Disease and Other Movement Disorders, CUMC. Recruitment began in July
2009 and the rate of enrollment was dependent on the availability of the first author (RET), a
resident neurologist, for approaching and enrolling cases. On days in which the first author
was available, she reviewed the list of outpatients visiting the center who carried a diagnosis
of ET. If the treating physician confirmed the diagnosis, then she obtained consent from the
patient. The first 75 patients who were approached all agreed to participate.

Assessment Procedure
After obtaining written informed consent, the first author administered the following
assessments: (1) collection of demographic data, medical history, medications,
characteristics of tremor (duration, location); (2) drawing four (2 right, 2 left) Archimedes
spirals that were blindly scored (EDL) using a validated 0 – 3 ordinal rating scale [9]
resulting in a tremor severity score (range = 0 – 12); (3) functional disability from tremor
assessed with a 10-item version of the Tremor Disability Questionnaire (TDQ) (range of
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scores = 0 – 20 [most disabled]) [10]; (4) depression assessed with the 10-item Center for
Epidemiologic Studies Depression Scale (CES-D)(range of scores = 0 – 30 [maximal
depressive symptoms]) [11] and (5) ETEA.

Assessing the Acceptability, Reliability and Convergent Validity of the ETEA
To assess the acceptability of the ETEA, we examined the difference between the mean and
median scores, defining an acceptable difference as ≤10% of the maximum possible score;
we also assessed the extent of floor and ceiling effects, setting the maximum acceptable
limit at 15% [12].

To assess the reliability of the ETEA, the first author re-administered the ETEA to 50
participants 1 to 6 months after their initial assessment. Test-retest reliability was assessed
for each ETEA A item (agree-disagree response) using Kappa statistics and for each ETEA
B item (5-point scale) using intraclass correlation coefficients (i.e., one-way random effects
analysis of variance model). For ETEA total scores (A and B), intraclass correlation
coefficients coefficients (i.e., one-way random effects analysis of variance model) were used
(SPSS version 17.0). Guidelines for levels of agreement were as follows: 0.20 – 0.39 (fair
agreement), 0.40 – 0.59 (moderate agreement), 0.60 – 0.79 (good agreement), and ≥0.8
(very good agreement) [16].

Factor structure of the ETEA A score was assessed using principle component extraction
with promax rotation. This rotation method was used because the independence of factors
could not be assumed. Scree plots resulting from the principal components analysis were
also examined. Assessment of reliability also included testing of internal consistency
(Cronbach’s alpha) of individual items within factors identified by the factor analysis.

To assess the convergent validity of the ETEA, we examined its correlation (Pearson’s
correlation coefficient) with several of other measures, hypothesizing that it would correlate
with two self-reported psychosocial items (functional disability from tremor, depression)
and possibly with tremor severity. As previously defined, r = 0 – 0.19 is consistent with a
negligible association, r = 0.20 – 0.34 is consistent with a weak association, r = 0.35 – 0.50
is consistent with a moderate association, and r >0.50 is consistent with a close association
[12].

Results
Written Survey of Tremor Experts

Forty-seven (90.4%) of 52 tremor experts completed the survey. These 47 experts were from
eight countries and 46 were clinical neurologists (see acknowledgements). They estimated,
on average, that 75% of their patients experienced embarrassment due to tremor, yet there
was very little agreement (standard deviation = 22.7% and range = 10 – 95%, Figure 1). At
the two extremes, 10 (21.3%) experts estimated that a third or fewer patients were
embarrassed while 14 (29.8%) estimated that 75% or more were embarrassed by tremor.

Telephone Interviews with ET Patients
Twenty-two patients (mean age = 72.4 ± 11.9 years, range = 39 – 93 years; mean tremor
duration = 22.0 years, range 3 – 60 years) were interviewed by telephone. Seventeen
(77.3%) reported at least occasional embarrassment from their tremor and 8 (36.4%)
reported daily embarrassment from tremor. The three most commonly reported reasons for
experiencing embarrassment were eating or drinking in public (16 [72.7%]), difficulty
writing clearly in front of others (13 [59.1%]) and feeling that the tremor draws attention
from strangers (12 [54.5%]). While patients and experts agreed on many of the common
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sources of embarrassment (e.g., eating and drinking in public) there were some
disagreements (e.g., only 2 [4.1%] experts thought that “tremor draws attention from
strangers” would be among the three most common reasons for experiencing
embarrassment). Seven patients (31.8%) reported that they take ET medications because
tremor embarrasses them.

Acceptability, Reliability, and Convergent Validity of the ETEA
The 75 ET patients evaluated in person (37 [49.3%] men) represented a rich clinical range,
including patients over a wide age range (28 – 91 years, mean = 71.9 ± 13.0 years) with
broad representation of tremor durations (range = 3 – 69 years, mean = 29.1 ± 17.4 years).
Tremor severity scores similarly ranged widely (range = 3 – 12, mean = 7.4 ± 2.3) as did
CES-D scores (range = 0 – 27, mean = 8.0 ± 7.4). Approximately one-half took medication
for tremor (43 [57.3%]).

ETEA scores are shown (Table 2). Items 1 (my tremor is embarrassing to me), 4 (I am
embarrassed by tremor when I eat or drink in public), and 14 (I sometimes try to hide my
tremor) were the most commonly endorsed, and seven of the items were endorsed by ≥50%
of patients. Our sample was clinic-based rather than population-based. A major difference
between the two is that population-dwelling cases tend to have milder tremor and hence,
possibly less embarrassment. A subsample of 23 (30.7%) of our ET cases had tremor on
Archimedes spiral that was mild in both their right and left arms and, in this respect, they
more closely approximated a population-based sample of ET cases. A sub-analysis of these
mild ET cases indicated that five items were endorsed by ≥50% of patients, with each of
these five items also endorsed by the larger group of 75 patients.

Both the ETEA A score and B scores were normally distributed (respective Kolmogorov-
Smirnov test z scores = 1.08 [p = 0.20] and 1.04 (p = 0.23]). The mean ETEA A score = 6.6
± 4.7 (median = 7.0, range = 0 – 14) and the mean ETEA B score = 23.3 ± 19.9 (median =
19.0, range = 0 – 69). The ETEA A and ETEA B scores were correlated with one another
(Pearson’s r = 0.91, p <0.001). Both ETEA A and B met criteria for acceptability: for ETEA
A, the difference between the mean and median was 0.4 points (i.e., 2.9% of the maximum
possible score of 14); for ETEA B, the difference (mean – median) was 4.3 points (i.e., 6.1%
of the maximum possible score of 70). Floor effects were as follows: ETEA A = 20.0%,
ETEA B = 20.0%. Ceiling effects were: ETEA A = 4.0%, ETEA B = 0.0%.

Test-retest reliability was assessed in 50 patients over a broad age range (28 – 91 years,
mean = 72.6 ± 12.6 years) whose tremor duration (range = 3 – 72 years, mean = 27.8 ± 17.1
years), tremor severity scores (range = 3 – 8, mean = 7.3 ± 2.4) and CES-D scores (range =
0 – 27, mean = 9.1 ± 7.8) were similar to the larger group of 75 patients. Test-retest
reliability for the ETEA A and B scores was high (A = 0.84 [p < 0.001) and B = 0.83 [p <
0.001], Table 3). For the large majority of individual items (11 of 14 items on the ETEA A
and 13 of 14 items on the ETEA B), reliability was in the good range (0.60 – 0.79) or very
good range (≥0.80) (Table 3).

Factor analysis identified four factors, explaining 62.4% of the variance. The four factors
were ETEA questions: (I) 1, 4, 5, 6, and 9, (II) 10, 11, 12, and 13 (III) 7 and 8, (IV) 2 and 3.
Factor I explained far more variance than any other factor (32.4% compared to 11.3%,
10.7%, and 8.1% for each of the remaining factors). A number of the items in Factor I dealt
with performance issues (eating, drinking, writing clearly) whereas all of the items in Factor
II dealt with the issue of social isolation (e.g., people are hesitant to spend time with me,
people treat me differently). For the 5 items that comprised factor I, high internal
consistency was found (Cronbach’s alpha = 0.85). For factor II, comprised of 4 items,
Cronbach’s alpha was 0.74. The remaining factors were only composed of two items.
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In terms of convergent validity, the ETEA scores correlated with the CES-D scores
(correlation coefficients = 0.45 – 0.53, which are in the moderate to strong range) and with
the TDQ score (correlation coefficients = 0.26 and 0.28, which are both in the weak range)
(Table 4). Younger age was associated with greater embarrassment, with correlation
coefficients (r = −0.39) in the moderate range (Table 4). The correlation with tremor
severity was in the appropriate direction (i.e., greater embarrassment with greater tremor
severity) but not significant and within the negligible range (Table 4). Among the 60 ET
cases with an ETEA A score >0 (i.e., among the patients who endorsed embarrassment),
both the ETEA A score and the ETEA B score correlated more robustly with the TDQ score
(for ETEA A score, correlation coefficient = 0.40, which is in the moderate range; for ETEA
B score, correlation coefficient = 0.41, which is in the moderate range). Among our sub-
sample of 23 milder ET cases, results were similar (e.g., correlations between ETEA A score
and CES-D score = 0.67 [p < 0.001], ETEA A score and TDQ score = 0.53 [p = 0.009], and
ETEA A score and tremor severity score = 0.11 [p = 0.62]).

Discussion
Embarrassment is a common problem in patients with ET, a motivator for health-care
seeking behavior [8] and a potentially useful outcome measure in clinical practice and
therapeutic trials. Because there was no formal tool to assess embarrassment in ET, we set
out to develop such a tool and to assess its clinimetric properties.

Prior studies have measured internalized stigma in other medical and neurological illnesses
[13–15], but, to our knowledge, no prior scale has been developed to assess embarrassment
either in ET or in another disease.

To develop the scale, initial surveys were completed with movement disorders specialists
and ET patients. Although, on average, tremor specialists reported that three-quarters (75%)
of their patients experienced embarrassment, there was very little agreement, with answers
ranging widely from nearly no patients (10%) to nearly all patients (95%). Of course, the
mix of patients sampled by these practitioners could have been different, but most were
specialists at tertiary referral centers, so this is unlikely. A more likely explanation is that
embarrassment is not routinely assessed using a systematic instrument.

Interviews with patients indicated that embarrassment was indeed common and was a daily
experience among one-in-three cases. Despite many commonalities, the experts and the
patients did not demonstrate complete overlap in their responses and, at least for some items,
there was a sizable difference (e.g., tremor draws attention from strangers). Obtaining a
routine and structured assessment of embarrassment in ET patients will likely enhance the
clinical dialogue and the transfer of relevant information from patient to physician.

ETEA scores correlated most robustly with depressive symptoms, which may reflect the
psychosocial nature of both embarrassment and depression in ET patients. It also correlated
with tremor disability scores, but to a lesser extent. The correlation with tremor severity was
in the correct direction but negligible in terms of magnitude. These analyses also indicated
that there is an element of embarrassment that is independent of tremor severity and more
reflective of the patient’s psychosocial state.

In terms of its clinimetric properties, the ETEA demonstrated reasonable acceptability (i.e.,
small differences between mean and median values [i.e., ≤10% of the maximum possible
score] [12], small ceiling effects [well under the maximum acceptable limit of 15%] [12],
and modest floor effects [slightly higher than the 15% limit][12]). For the total score, test-
retest reliability was high with correlation coefficients in excess of 0.8. Cronbach’s alpha
within the two major domains (Factors I and II) was similarly high. The correlations with
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other scales indicate variable convergent validity with pre-specified correlations of interest
[12], with the strongest correlation being between the ETEA and depressive symptoms.

A strength of this study was our survey both of ET experts and ET patients to develop the
ETEA. A limitation is that the scale was validated in ET patients receiving treatment in a
movement disorders center, which increases the likelihood that patients had severe tremor
and, perhaps, more marked embarrassment. This being said, the subsample of ET patients
who were the subject of the validation study did include a broad range of tremor severities
and durations. We performed a sub-sample analysis of the 23 (30.7%) ET cases who had
mild tremor, and the results of these analyses were similar to the results for the entire sample
of 75 cases. Yet it is important to emphasize that this initial study of the ETEA is an early
one and it would be useful to assess the utility of this instrument in population-based settings
as well its application to other types of tremor aside from ET.

Future research should examine the ETEA in a larger cohort of ET patients, consider
whether this scale could be useful in tracking response to medications or surgery in ET, or
whether it might be adapted and applicable to other movement disorders or other outwardly
visible neurological diseases.
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Table 1

Essential Tremor Embarrassment Assessment (ETEA)
For every question, indicate whether you agree or disagree with the statement. If you agree, then indicate, on a
scale of 0 – 5 how much you agree (0 = disagree to 5 = agree strongly).

1 My tremor is embarrassing to me.

2 One of the reasons I take medication is that I am embarrassed by my tremor.

3 Tremor is embarrassing because it draws attention to me from strangers.

4 I am embarrassed by my tremor when I try to eat or drink in public.

5 I am embarrassed by my tremor because it makes it difficult for me to write clearly.

6 I am embarrassed by my tremor because other people might think that I am nervous.

7 I am embarrassed by my tremor when I have to speak in front of a group.

8 Tremor is embarrassing because I do not like to have to explain it when I meet new people.

9 Tremor is embarrassing because I think other people might think that I am disabled or ill.

10 I am embarrassed by my tremor because other people might think I am drunk or on drugs.

11 People are hesitant to speak to me or spend time with me because of my tremor.

12 People judge me or treat me differently because of my tremor.

13 I avoid social situations because of my tremor.

14 I sometimes try to hide my tremor.
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Table 3

Test-retest reliability of the ETEA

Item ETEA A (kappa statistic) ETEA B (intraclass correlation coefficient)

1 0.88 (very good agreement) 0.77 (good agreement)

2 0.79 (good agreement) 0.76 (good agreement)

3 0.69 (good agreement) 0.82 (very good agreement)

4 0.59 (moderate agreement) 0.74 (good agreement)

5 0.86 (very good agreement) 0.73 (good agreement)

6 0.62 (good agreement) 0.63 (good agreement)

7 0.67 (good agreement) 0.68 (good agreement)

8 0.69 (good agreement) 0.73 (good agreement)

9 0.72 (good agreement) 0.68 (good agreement)

10 0.67 (good agreement) 0.78 (good agreement)

11 0.43 (moderate agreement) 0.70 (good agreement)

12 0.57 (moderate agreement) 0.57 (moderate agreement)

13 0.72 (good agreement) 0.70 (good agreement)

14 0.74 (good agreement) 0.87 (very good agreement)

Guidelines for levels of agreement are as follows: 0.20 –0.39 (fair agreement), 0.40 – 0.59 (moderate agreement), 0.60 – 0.79 (good agreement),
and 0.8 (very good agreement) [16].
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Table 4

Correlation of ETEA to TDQ, CES-D, tremor severity score, and age

ETEA A score ETEA B score

Correlation Coefficient Significance Correlation Coefficient Significance

TDQ 0.26 0.02 0.28 0.01

CES-D 0.45 <0.001 0.53 <0.001

Tremor severity score 0.16 0.19 0.18 0.13

Age −0.39 0.001 −0.39 0.001
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