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ABSTRACT
Background: Evaluating tremor severity is a critical component of diagnosing and clinically 
managing patients with essential tremor (ET). We examined the comparability of tremor 
severity ratings derived from two frequently used tremor rating scales: the Washington 
Heights-Inwood Genetic Study of Essential Tremor (WHIGET) rating scale and the Tremor 
Research Group Essential Tremor Rating Scale (TETRAS).

Methods: A trained assistant administered and videotaped a neurological examination, 
including eight items assessing upper limb action tremor (arms outstretched, arms in the 
wingbeat position, finger-nose-finger maneuver, and drawing of Archimedes spirals). An 
experienced movement disorders neurologist reviewed the videos and assigned WHIGET 
and TETRAS ratings. We calculated associations between TETRAS and WHIGET ratings 
using Spearman rank order correlations. Subsequently, we collapsed these ratings into 
four tremor severity categories (absent, mild, moderate, severe) and then two broader 
tremor severity categories (absent/mild, moderate/severe). We calculated weighted 
Kappa coefficients to assess agreement between category assignments based on the 
TETRAS and the WHIGET.

Results: Spearman’s r’ s were significant for all items (p’s ≤ 0.001, mean r = 0.89). Weighted 
Kappa’s revealed substantial to near perfect agreement for all eight items (mean k = 0.86, 
range = 0.64 to 1.00).

Conclusion: Analyses revealed substantial strength of association and substantial to near 
perfect agreement between items rated with the WHIGET and TETRAS scales. These data 
indicated that ratings provided by each scale are highly comparable.
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INTRODUCTION

Essential tremor (ET) is a chronic, slowly progressive 
neurologic disease whose primary feature is kinetic tremor 
involving the hands and arms [1–3]. This tremor is typically 
mildly asymmetric [4] and is often associated with a 
postural and/or intentional component [5, 6]. Tremor 
generally worsens in severity with time, with an additional 
long-term tendency to spread from isolated upper limb 
involvement to involvement of cranial structures in many 
patients [7–10].

Assessment of the presence and severity of tremor is 
a critical component of the initial diagnosis and clinical 
management of patients with ET [11]. The Washington 
Heights-Inwood Genetic Study of Essential Tremor (WHIGET) 
rating scale was originally designed for the purpose 
of defining a tremor severity threshold for confidently 
diagnosing ET vs. physiologic tremor in population-based 
studies [12, 13]. The scale is both reliable and valid [14, 
15]. The scale includes ratings of both postural and kinetic 
tremors of the upper extremities. Since its initial publication, 
the WHIGET scale has been modified and enhanced (e.g., 
increasing the range of possible scores). The rating scale, 
and associated diagnostic criteria, have been used and 
continue to be used in numerous research studies [16–26].

The Tremor Research Group Essential Tremor Assessment 
Scale (TETRAS) is a more recently developed and validated 
scale designed for the clinical assessment of individuals 
with ET [27]. It is being used increasingly in tremor research 
[28–31].

To our knowledge, there has been no direct comparison 
of the ratings derived through the use of these two scales. As 
a result, it is not clear to what extent ratings from one scale 
would reflect those from the other, making comparisons 
across studies that use only one of these more difficult. The 
goal of the present analyses is to assess the agreement 
between WHIGET and TETRAS ratings of kinetic and postural 
tremor in the upper limbs. Specifically, we (1) evaluated 
tremor in ET cases using each scale (2) calculated the level 
of association between the numerical scores assigned to 
these cases by each scale, and (3) calculated the agreement 
between the conceptual levels of tremor severity (i.e., mild, 
moderate, severe) assigned by each scale. Our overarching 
goal was to enhance comparisons between studies that use 
one scale or the other.

METHODS

OVERVIEW
Participants were enrolled in an ongoing prospective, 
longitudinal study of cognitive performance (Clinical 

Pathological Study of Cognitive Impairment in Essential 
Tremor [COGNET]; National Institutes of Health Award #R01 
NS086736). Eligibility requirements were (1) a diagnosis of 
ET; (2) a baseline age of at least 55 years; (3) no history of 
brain surgery as treatment for ET; and (4) an agreement 
to become a future brain donor. Cases took part in six 
evaluations: baseline, and baseline plus 18, 36, 54, 72, and 
90 months. The study was approved by the Yale University, 
Columbia University, and University of Texas Southwestern 
Medical Center Institutional Review Boards. All cases 
provided written, informed consent.

A trained research assistant administered the evaluations 
during home visits. Each visit involved the completion of 
demographic and clinical questionnaires and a videotaped 
neurological examination that included detailed 
assessments of tremor, as documented previously [32, 33].

All cases received a clinical diagnoses of ET assigned 
by an experienced movement disorders neurologist using 
WHIGET criteria, which are both reliable [14] and valid 
[15]. All cases also fulfilled Consensus criteria for ET, which 
are less rigorous in the sense that they do not specify a 
minimum tremor severity for ET [34].

For these analyses, our sample comprised 80 ET 
cases who were enrolled in the COGNET study between 
September, 2021 (the launching of this reliability analysis) 
and July, 2023 (successful enrollment of 80 ET cases for 
this analysis). One case was excluded due to incomplete 
data, leaving a sample of 79 cases for these analyses.

Demographic and Clinical Questionnaires.
During each evaluation, questionnaires were administered 
to obtain information about basic demographics (i.e., age, 
sex, race, years of education) as well as details of tremor 
history. The latter included age of tremor onset, and tremor 
duration (current age minus age of tremor onset).

Videotaped Neurological Examination
Among other items, the videotaped neurological 
examination included the following maneuvers in each arm: 
sustained posture (first with arms outstretched and then in 
the wingbeat position), finger-nose-finger maneuver, and 
drawing of Archimedes spirals [12].

Assignment of TETRAS and WHIGET Ratings
An experienced movement disorders neurologist viewed 
the videotaped neurological examination and assigned 
ratings of eight items using the WHIGET and TETRAS rating 
scales (bilateral assessments of postural tremor with arms 
outstretched, postural tremor during the wingbeat position, 
kinetic tremor during the finger-nose-finger maneuver, and 
kinetic tremor during the drawing of Archimedes spirals) 
(Table 1).
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Statistical Analyses
For each specific tremor item, we initially examined the 
strength of the association between the numerical score 
yielded for each case by the WHIGET and TETRAS by 
calculating Spearman rank order correlations. Although 
these analyses assess similarity in the relative magnitude 
of numerical scores provided to cases by the WHIGET 
and TETRAS, they do not indicate more broadly whether 
the WHIGET and TETRAS classify tremor severity similarly 
(e.g., none, mild, moderate, severe). To assess this, an 
experienced movement disorders neurologist read the 
verbal description accompanying the numerical score for 
each TETRAS item (Tables 2a–2c) and assigned the score 
to one of four categories: (1) no tremor, (2) mild tremor 
(3) moderate tremor, and (4) severe tremor. A parallel 
procedure assigned every WHIGET numerical score to 
the same four categories (Table 2). We then calculated 
weighted Kappa coefficients [35] to assess the level of 
agreement between the four category classification of 
TETRAS numerical scores and the parallel four category 
classification of WHIGET numerical scores.

This four-level classification was subsequently collapsed 
into a two-level classification. To accomplish this, TETRAS 
and WHIGET cases were re-categorized as displaying either 
(1) no or mild tremor versus (2) moderate or severe tremor 
(Tables 2a–2c). We then calculated a new set of weighted 
Kappa coefficients that reflected agreement between 
cases’ assignment to these two categories.

RESULTS

The sample distributions of demographic and clinical 
characteristics and individual TETRAS and WHIGET items 
are shown in Tables 3a and 3b.

Spearman rank order correlations (Table 4) revealed 
strong associations between the numerical scores 

yielded by the TETRAS and WHIGET for all items (r’s all 
≥0.80 and ≤0.96, all p’s <0.001). In the assignment of 
the four level tremor severity categories based on the 
TETRAS and the WHIGET, the weighted Kappa coefficients 
(Table 4) revealed substantial to near perfect agreement 
(defined as a Kappa coefficient of >0.60 [36]) for all eight 
items (Kappa‘s = 0.76 to 0.99). Substantial to near perfect 
agreement in the assignment of the two level severity 
categories was again revealed for all items (Kappa’s = 
0.64 to 1.00; Table 4).

Granular data are provided in Supplemental Table 1.

DISCUSSION

Our analyses revealed substantial strength of association 
and substantial to near perfect agreement for items rated 
with the WHIGET and TETRAS scales. These data indicated 
that ratings provided by each scale are highly comparable. 
These results suggest that subtle differences in the 
development of the two scales do not substantially change 
the overall clinical assessment of patient tremor. Clinical 
and research implications of these findings are that the use 
of either of these scales is likely to yield similar results in 
clinical and research settings.

We acknowledge certain limitations to the present study. 
First, our study involved a single rater. Future studies may wish 
to utilize additional raters. Research that employs multiple 
raters, while more difficult to perform than that involving 
a single rater, provides a greater degree of methodological 
rigor, thus lending a greater degree of confidence in one’s 
findings. Second, while key features were compared across 
the two scales (several measure of both postural and kinetic 
tremor), WHIGET includes some maneuvers not assessed in 
TETRAS (e.g., pouring water, drinking water) and the converse 
is also true (e.g., dot approximation, sentence writing). Third, 
historically, the Fahn-Tolosa scale [37] has been a commonly 

Table 1 WHIGET and TETRAS Rating Scales: Items and Scale Values.

EIGHT ITEMS SCALE VALUES (WHIGET) SCALE VALUES (TETRAS)

Spiral, dominant 0, 0.5, 1, 1.5, 2, 3, 4 0, 1, 2, 3, 4

Spiral, non-dominant 0, 0.5, 1, 1.5, 2, 3, 4 0, 1, 2, 3, 4

Finger to nose, dominant 0, 0.5, 1, 1.5, 2, 3, 4 0, 1, 1.5, 2, 2.5, 3, 3.5, 4

Finger to nose, non-dominant 0, 0.5, 1, 1.5, 2, 3, 4 0, 1, 1.5, 2, 2.5, 3, 3.5, 4

Outstretched, dominant 0, 0.5, 1, 1.5, 2, 3 0, 1, 1.5, 2, 2.5, 3, 3.5

Outstretched, non-dominant 0, 0.5, 1, 1.5, 2, 3 0, 1, 1.5, 2, 2.5, 3, 3.5

Wingbeat, dominant 0, 0.5, 1, 1.5, 2, 3 0, 1, 1.5, 2, 2.5, 3, 3.5

Wingbeat, non-dominant 0, 0.5, 1, 1.5, 2, 3 0, 1, 1.5, 2, 2.5, 3, 3.5
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ORIGINAL TETRAS 
SCALE VALUE

CORRESPONDING 
FOUR LEVEL 
TETRAS TREMOR 
SEVERITY 
CATEGORY

CORRESPONDING 
TWO LEVEL 
TETRAS TREMOR 
SEVERITY 
CATEGORY

ORIGINAL WHIGET 
SCALE VALUE

CORRESPONDING 
FOUR LEVEL 
WHIGET TREMOR 
SEVERITY 
CATEGORY

CORRESPONDING 
TWO LEVEL 
WHIGET TREMOR 
SEVERITY 
CATEGORY

2A. POSTURAL TREMOR

0.0 No tremor 1 (none) 1 (none/mild) 0.0 Absolutely no 
visible tremor

1 (none) 1 (none/mild)

1.0 Tremor is barely 
visible

2 (mild) 1 (none/mild) 0.5 Very low 
amplitude and 
almost never present

2 (mild) 1 (none/mild)

1.5 Tremor is visible, 
but <1 cm amplitude

2 (mild) 1 (none/mild) 1.0 Low amplitude 
tremor OR 
intermittent tremor

2 (mild) 1 (none/mild)

2.0 Tremor is 1–<3 cm 
amplitude

3 (moderate) 2 (moderate/severe) 1.5 Moderate 
amplitude AND 
clearly oscillatory, 
but only sometimes 
of moderate 
amplitude

3 (moderate) 2 (moderate/severe)

2.5 Tremor is
3–<5 cm amplitude

4 (severe) 2 (moderate/severe) 2.0 Moderate 
amplitude [1–2 
cm] AND clearly 
oscillatory AND 
usually of moderate 
amplitude

3 (moderate) 2 (moderate/severe)

3.0 Tremor is
5–<10 cm amplitude

4 (severe) 2 (moderate/severe) 3.0 Large amplitude 4 (severe) 2 (moderate/severe)

3.5 Tremor is
10–<20 cm amplitude

4 (severe) 2 (moderate/severe)

4.0 Tremor is >20 cm 
amplitude

4 (severe) 2 (moderate/severe)

2B. KINETIC TREMOR – FINGER-NOSE-FINGER MANEUVER

0.0 No tremor 1 (none) 1 (none/mild) 0.0 Absolutely no 
visible tremor

1 (none) 1 (none/mild)

1.0 Tremor barely 
visible

2 (mild) 1 (none/mild) 0.5 Very low 
amplitude and 
almost never present

2 (mild) 1 (none/mild)

1.5 Tremor visible, but 
<1 cm amplitude

2 (mild) 1 (none/mild) 1.0 Low amplitude 
tremor OR 
intermittent tremor

2 (mild) 1 (none/mild)

2.0 Tremor is
1–<3 cm amplitude

3 (moderate) 2 (moderate/severe) 1.5 Moderate 
amplitude AND 
clearly oscillatory, 
but only sometimes 
of moderate 
amplitude

3 (moderate) 2 (moderate/severe)

2.5 Tremor is
3–<5 cm amplitude

4 (severe) 2 (moderate/severe) 2.0 Moderate 
amplitude [1–2 
cm] AND clearly 
oscillatory AND 
usually of moderate 
amplitude

3 (moderate) 2 (moderate/severe)

3.0 Tremor is 5–<10 cm 
amplitude

4 (severe) 2 (moderate/severe) 3.0 Large amplitude 4 (severe) 2 (moderate/severe)

3.5 Tremor is 10–<20 
cm amplitude

4 (severe) 2 (moderate/severe) 4.0 Extremely large 
tremor

4 (severe) 2 (moderate/severe)

4.0 Tremor is >20 cm 
amplitude

4 (severe) 2 (moderate/severe)

(Contd.)
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ORIGINAL TETRAS 
SCALE VALUE

CORRESPONDING 
FOUR LEVEL 
TETRAS TREMOR 
SEVERITY 
CATEGORY

CORRESPONDING 
TWO LEVEL 
TETRAS TREMOR 
SEVERITY 
CATEGORY

ORIGINAL WHIGET 
SCALE VALUE

CORRESPONDING 
FOUR LEVEL 
WHIGET TREMOR 
SEVERITY 
CATEGORY

CORRESPONDING 
TWO LEVEL 
WHIGET TREMOR 
SEVERITY 
CATEGORY

2C. KINETIC TREMOR – ARCHIMEDES SPIRAL

0 Normal 1 (none) 1 (none/mild) 0.0 Absolutely no 
visible tremor

1 (none) 1 (none/mild)

1 Slight; tremor barely 
visible

2 (mild) 1 (none/mild) 0.5 Very low 
amplitude and 
almost never present

2 (mild) 1 (none/mild)

2 Mild; obvious tremor 3 (moderate) 2 (moderate/severe) 1.0 Low amplitude 
tremor OR 
intermittent tremor

2 (mild) 1 (none/mild)

3 Moderate; portions of 
figure not recognizable

4 (severe) 2 (moderate/severe) 1.5 Moderate 
amplitude [1–2 
cm] AND clearly 
oscillatory but 
only sometimes of 
moderate amplitude

3 (moderate) 2 (moderate/severe)

4 Severe; figure not 
recognizable

4 (severe) 2 (moderate/severe) 2.0 Moderate 
amplitude AND 
clearly oscillatory 
and usually of 
moderate amplitude

3 (moderate) 2 (moderate/severe)

3.0 Large amplitude 4 (severe) 2 (moderate/severe)

4.0 Extremely large 
amplitude

4 (severe) 2 (moderate/severe)

Table 2 Original TETRAS and WHIGET Numerical Scale Values, and Corresponding Four and Two Level Tremor Severity Categories.

3A. DEMOGRAPHIC AND CLINICAL FEATURESa

Age (years) 81.6 ± 7.2

Sex (female) 50 (63.3)

Education (years) 16.2 ± 2.5

Race (Caucasian) 76 (100.0)

Age of tremor onset (years) 41.3 ± 21.5

Tremor durationb (years) 40.3 ± 20.4

3B. WHIGET AND TETRAS RATINGS

ITEMS WHIGET RATINGS TETRAS RATINGS

OBSERVED 
MINIMUM

OBSERVED 
MAXIMUM

MEAN MEDIAN OBSERVED 
MINIMUM

OBSERVED 
MAXIMUM

MEAN MEDIAN

Spiral, dominant 0.0 4.0 1.8 2.0 0.0 4.0 2.0 2.0

Spiral, non-dominant 0.0 4.0 1.9 2.0 0.0 4.0 2.1 2.0

Finger to nose, dominant 0.0 3.0 1.5 1.5 0.0 2.5 1.6 2.0

Finger to nose, non-dominant 0.0 3.0 1.7 2.0 0.0 3.5 1.8 2.0

Outstretched, dominant 0.0 3.0 1.3 1.0 0.0 3.5 1.4 1.5

Outstretched, non-dominant 0.0 3.0 1.3 1.0 0.0 4.0 1.6 1.5

Wingbeat, dominant 0.0 3.0 1.5 1.5 0.0 4.0 1.7 2.0

Wingbeat, non-dominant 0.0 3.0 1.4 1.5 0.0 4.0 1.6 2.0

Table 3 Characteristics of Cases.

Note: Sample N = 79; number of observations may differ slightly among items due to occasional missing data.
aValues = Mean ± standard deviation or n (percentage).
bAge at time of tremor assessment – age of tremor onset.
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used clinical severity rating scale in ET research. However, in 
this study, we chose to compare the WHIGET to the TETRAS 
because the use of the latter has become more widespread 
in recent years. Finally, tremor was rated using a videotape 
rather than live. However, video assessments offer a number 
of advantages over live assessments, with a major one 
being the ability to replay segments to assess subtle tremor 
phenomenology.

In summary, despite differences between the WHIGET 
and TETRAS, we demonstrate here that ratings of postural 
tremor (arms outstretched and in wingbeat position) and 
kinetic tremor (finger-nose-finger maneuver and while 
drawing spirals) are highly similar. Both scales assess tremor 
amplitude; the WHIGET also assesses the constancy of 
the tremor during the assessment window. Each provides 
valuable and comparable data in the evaluation of tremor 
severity among patients with ET.

ADDITIONAL FILE

The additional file for this article can be found as follows:

•	 Supplemental Table 1. Cross-Tabulations of WHIGET 
and TETRAS Ratings. DOI: https://doi.org/10.5334/

tohm.874.s1
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