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Abstract: Background: A broad range of tremors occur in patients with essential tremor (ET) and
Parkinson’s disease (PD); despite this, there are virtually no published data that focus on the patient
perspective. The aims were to (1) assess the subjective experience of tremor, comparing ET and PD patients
and (2) assess the clinical correlates of that experience (i.e., what specific clinical characteristics were
associated with more experienced tremor)?
Methods: One hundred twenty-one ET and 100 PD cases enrolled in a cross-sectional, clinical-epidemiological
study underwent a detailed clinical assessment, which included a series of standardized questionnaires and
neurological examination. The question, “On a typical day, how many waking hours do you have tremor in any
body part?” was also administered.
Results: Essential tremor cases reported more than 3 times the median number of waking hours
experiencing tremor than PD cases: 10.1 � 7.8 (median, 10.0) versus 5.5 � 6.3 (median, 3.0) hours (P < 0.001).
A small number of cases (especially ET) reported spending ≥16 h/day shaking. Greater number of hours
experiencing tremor was associated with female gender, higher Center for Epidemiological Studies
Depression Scale scores, greater perceived disability, and, in ET, higher Essential Tremor Embarrassment
Assessment scores.
Conclusions: ET patients reported more than 3 times the median number of waking hours experiencing
tremor than PD patients. Certain clinical characteristics tracked with more reported tremor, and the number
of such hours had clear clinical ramifications—greater number of hours was associated with both
psychosocial and functional consequences.

Tremor is the hallmark feature of essential tremor (ET), occur-

ring to some degree in all patients with the disease.1 Tremor

also occurs in a large majority of patients with Parkinson’s dis-

ease (PD).2–4 For this reason, both of these movement disorders

have been classified as tremor disorders. In ET, the main type

of tremor is kinetic, although postural, intention, and rest trem-

ors may also occur.1,5,6 In PD, rest tremor is a hallmark feature,

although kinetic and postural tremors also occur in many

patients.2,3 In both disorders, tremor has the potential to appear

at various points during the day, emerging during a variety of

daily activities. For patients with tremor, there is considerable

variability from moment to moment as well as variability from

one day to another.7,8

Despite the common knowledge that a variety of tremors

occur in both ET and PD, there is surprisingly little written about

the experience of tremor from the perspective of the patient.

There are numerous unanswered questions. For example, how

much time each day do patients typically experience tremor? Is

this similar in ET and PD patients? Is more time with tremor

associated with specific clinical characteristics or disease features?

What are the psychosocial and functional correlates of increased

time with tremor? These issues, which assess the patient vantage

point, are at the heart of personalized medicine and help investi-

gators and clinicians judge the efficacy of treatment.

This was a cross-sectional clinical study of ET and PD

patients. The aims were to (1) assess the subjective experience
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of tremor, comparing the two disorders, and (2) assess the clini-

cal correlates of that experience (i.e., what specific clinical char-

acteristics were associated with more-experienced tremor)?

Patients and Methods

Participants

Participants were enrolled in a clinical-epidemiological study of

movement disorders at the Neurological Institute, Columbia

University Medical Center (CUMC; New York, NY; 2009–
2014).9 The study assessed the role of environmental toxins in

disease etiology; it also assessed a wide range of clinical features.

ET and PD cases observed in the most recent 5 years were

identified from a computerized billing database at the Center

for Parkinson’s Disease and Other Movement Disorders at the

Institute. PD patients were selected without respect to the pres-

ence or absence of tremor; that is, the selection was not biased

toward or away from tremulous PD. It reflected “all comers.”

Each case had received a diagnosis of ET or PD from their

treating neurologist at the Institute and lived within 2 hours

driving distance of CUMC. One of the authors (E.D.L.)

reviewed the office records of all selected patients; patients with

diagnoses or physical signs consistent with other movement dis-

orders were excluded. During this review, the most recent H &

Y score10 was recorded for PD cases, as was the daily dose (mg)

of levodopa and daily dose (mg) of other PD medications.

Based on the most recent UPDRS score,11 the relative severity

of tremor versus nontremor motor phenomenology was

converted into a ratio, as previously described.12

The CUMC Internal Review Board approved study proce-

dures. Written informed consent was obtained upon enroll-

ment.

Study Evaluation

During the assessment, a trained research assistant administered

a series of structured questionnaires that collected data on: (1)

demographic variables (e.g., age, gender, race, education, and

number of rooms in home); (2) general medical health (Cumu-

lative Illness Rating Scale [CIRS] score13 (range = 0–42 [maxi-

mum]; total number of prescription medications); (3) disease

severity or stage (e.g., duration of symptoms; a brief 10-item

version of a 36-item, validated tremor disability questionnaire;

range = 0–100 [maximal disability]),14 taking medication to

treat tremor (yes vs. no), number of ET medications, and had

surgery for movement disorder; (4) psychosocial variables (e.g.,

“Do other people often tell you that you have tremor?”); and

(5) additional variables of interest (e.g., age of symptom onset,

family history of ET, family history of PD, number of cups of

coffee on the day of evaluation, number of cigarettes smoked

on the day of evaluation, and use of an asthma inhaler on the

day of evaluation).

The Center for Epidemiological Studies Depression Scale

(CESD-10) was administered; this is a self-report 10-item

screening questionnaire for depressive symptoms (range = 0–30;

greater depressive symptoms).15 The Pittsburg Sleep Quality

Index16 was administered, and the question, “During the past

month, how would you rate your sleep quality overall,” which

was most pertinent to these analyses, was rated as very good (1),

fairly good (2), fairly bad (3), or very bad (4). It also assessed

the number of hours spent sleeping each night. The Essential

Tremor Embarrassment Assessment, a 14-item assessment of tre-

mor-related embarrassment (range = 0–70; maximal embarrass-

ment)17 was administered.

As part of the Quality of Life in Essential Tremor Question-

naire,18 the question, “On a typical day, how many waking

hours do you have tremor in any body part?” was administered.

During the assessment, a videotaped neurological examination

was performed on ET cases. This included one test for postural

tremor and five for kinetic tremor (e.g., pouring and drinking)

performed with each arm (12 tests total). A neurologist specializ-

ing in movement disorders (E.D.L.) used a reliable19 and valid20

clinical rating scale, the Washington Heights-Inwood Genetic

Study of ET (WHIGET) tremor rating scale, to rate postural and

kinetic tremor during each test: 0 (none); 1 (mild); 2 (moderate);

and 3 (severe). These ratings resulted in a total tremor score

(range = 0–36).21 The finger-nose-finger maneuver included 10

repetitions per arm, and intention tremor was defined as present

when tremor amplitude increased during visually guided move-

ments toward the target.6 Rest tremor was evaluated (1) while

seated with arms fully supported by the patient’s legs and (2)

while standing with arms at rest by the patient’s side and then

while walking. Rest tremor was rated as present or absent.

On videotaped examination, several types of cranial tremor

were assessed. Jaw and voice tremors were coded as present or

absent. Neck tremor in ET was coded as present or absent and

was distinguished from dystonic tremor by the absence of twist-

ing or tilting movements of the neck, jerk-like or sustained

neck deviation, or hypertrophy of neck muscles.22 A cranial

tremor score (range = 0–3) was calculated for each case based

on the number of locations (jaw, voice, and neck) in which

tremor was present on examination.22

Diagnoses

ET diagnoses were reconfirmed (E.D.L.) using the videotaped

neurological examination and WHIGET diagnostic criteria

(moderate or greater amplitude kinetic tremor [tremor rating:

≥2] during three or more tests or a head tremor, in the absence

of PD, dystonia, or another cause).23 The WHIGET diagnostic

criteria for ET were developed for a population-based genetic

study and, based on data from approximately 2,000 normal

(nondiseased controls), these criteria carefully specify the specific

examination maneuvers during which tremor should be present

and the severity of tremor that should be evident during these

maneuvers. These criteria have been shown to be reliable19 and

valid21 and have been used routinely in Dr. Louis’ epidemiolog-

ical studies of ET23,24 and those of other tremor investigators in

the United States and internationally.25–27

Each PD case had received a diagnosis of PD from their

treating neurologist, who was a movement disorder neurologist
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at the Institute. The large majority of cases were followed by

these physicians over time; hence, the diagnosis was assigned on

numerous occasions. To confirm these diagnoses, I reviewed

the office records and excluded patients with movement disor-

der diagnoses other than PD and confirmed that patients with

PD met London Brain Bank criteria for PD, that is: (1) brady-

kinesia with either rigidity, rest tremor, or postural instability;

(2) presence of at least three positive criteria for PD (e.g., uni-

lateral onset ot progressive disorder); and (3) absence of exclu-

sion criteria (e.g., oculogyric crisis or history of repeated head

injury).28

Statistical Analyses

Data were analyzed in SPSS software (Version 21; SPSS, Inc.,

Chicago, IL). ET and PD cases were compared in terms of

demographic and clinical characteristics (Table 1). The associa-

tions between number of waking hours with tremor and demo-

graphic and clinical variables were examined (Table 2). When

variables of interest were not normally distributed (i.e.,

Kolmogorov-Smirnov’s test statistic P value <0.05), nonpara-

metric tests (Mann-Whitney’s test and Spearman’s correlation

coefficient) were used. Primary analyses involved the compari-

son of number of waking hours with tremor in ET versus PD

cases, first in all cases and then in an analysis limited to a smaller

subsample of 35 ET and 35 PD cases matched for disease dura-

tion. A second analysis assessed the specific clinical characteris-

tics associated with more-experienced tremor. Given the large

number of comparisons in the second analysis (n = 25;

Table 2), a significant P value for the second analysis was con-

servatively set at <0.002 (i.e., 0.05/25); P values between 0.05

and 0.002 were viewed as marginally significant. We performed

a logistic regression analysis (outcome = ET vs. PD) to deter-

mine whether number of hours reported shaking was associated

with diagnosis after adjusting for gender, age of tremor onset,

and taking medication to treat tremor (yes vs. no).

Results
The 121 enrolled ET cases and 100 PD cases were similar in

terms of demographic factors (age, race, years of education, and

number of rooms in home); there were slightly more males in

TABLE 1 Demographic and clinical characteristics of participants

ET (n = 121) PD (n = 100) Significance

Demographics
Age, years 69.9 � 12.6 68.2 � 8.1 P = 0.25a

Male gender 58 (47.9) 60 (60.0) P = 0.07b

Caucasian 114 (94.2) 92 (92.0) P = 0.52b

Education, years 16.2 � 2.6 (16.0) 16.6 � 2.6 (16.0) P = 0.25c

No. of rooms in home 6.3 � 3.1 (6.0) 6.5 � 2.6 (6.0) P = 0.32c

General health
CIRS score 7.4 � 3.5 (7.0) 6.8 � 3.4 (6.0) P = 0.18c

Total number of prescription medications 5.0 � 3.3 (5.0) 5.7 � 3.0 (5.0) P = 0.08c

Disease severity or stage
Symptom duration, years 31.7 � 18.3 (29.0) 7.5 � 5.4 (6.0) P < 0.001c

Total tremor score 20.8 � 59.6 NA NA
Tremor disability questionnaire score 53.6 � 25.9 37.9 � 28.4 P < 0.001a

Presence of rest tremor on examination 15 (12.4) NA NA
Cranial tremor score 0.8 � 0.9 (0) NA NA
H & Y score NA 1.9 � 0.7 (2.0) NA
Taking medication to treat tremor 66 (54.5) 67 (67.0) 0.06b

No. of ET medications 0.8 � 0.8 (1.0) NA NA
Daily dose of propranolol, mg 93.6 � 77.0 (50) NA NA
Daily dose of primidone, mg 250.1 � 264.8 (187.5) NA NA
Daily L-dopa dosage, mg NA 560 � 412 (400) NA
Daily pramipexole dosage, mg NA 1.5 � 1.8 (1.0) NA
Had surgery for movement disorder 9 (7.4) 6 (6.0) P = 0.67b

Psychosocial variables
CESD-10 score 7.7 � 5.5 (7.0) 8.6 � 5.7 (8.0) P = 0.22c

Self-rating of sleep quality 2.0 � 0.8 (2.0) 2.1 � 0.8 (2.0) P = 0.28c

Essential Tremor Embarrassment Assessment (long score) 25.2 � 16.9 NA NA
“Do other people often tell you that you have tremor?” 73 (60.3) 36 (36.0) P < 0.001b

Additional variables of interest
Hours of sleep per night 6.8 � 1.3 (7.0) 6.6 � 1.5 (6.5) P = 0.23c

Waking hours each day 17.2 � 1.3 (17.0) 17.4 � 1.5 (17.5) P = 0.23c

Age on onset of symptoms 38.2 � 19.5 (41.0) 60.7 � 9.9 (61.5) P < 0.001c

Ratio of tremor to nontremor motor phenomenology on UPDRS NA 1.9 � 2.4 (1.7) NA
Family history of ET 34 (28.1) 11 (11.0) P = 0.002b

Family history of PD 13 (10.7) 20 (20.0) P = 0.055b

Values are mean � SD (median) or number (percentage).
aStudent t test.
bChi-square test.
cMann-Whitney’s test.
NA, not applicable.
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the PD group, although the difference was not significant

(Table 1). The two groups were similar in terms of general

health (e.g., CIRS score) as well as psychosocial variables

(Table 1). As expected, age of onset was younger and symptom

duration was longer in ET cases than PD cases (Table 1). ET

and PD cases did not differ with respect to the number of cups

of coffee on the day of evaluation, number of cigarettes smoked

on the day of evaluation, or use of an asthma inhaler on the

day of evaluation (all P values >0.05).
On a typical day, ET patients reported spending more than 3

times the median number of waking hours experiencing tremor

than PD patients (mean � standard deviation [SD] = 10.1 � 7.8

[median = 10.0] vs. 5.5 � 6.3 [median = 3.0] hours; Mann-

Whitney’s test = 4.48; P < 0.001; (Fig. 1). ET and PD cases did

not differ in terms of the number of hours of sleep per night or

number of waking hours per day (Table 1). When the percentage

of waking hours spent shaking was calculated, the median value

was 56.5% in ET cases and 16.7% in PD cases (Mann-Whitney’s

test = 4.61; P < 0.001). Tremor disability questionnaire score

was significantly higher in ET cases than PD cases (53.6 � 25.9

vs. 37.9 � 28.4; t = 4.25; P < 0.001; Table 1). A marginally

higher proportion of PD than ET cases were taking medication to

treat tremor (67 [67.0%] vs. 66 [54.5%]; v2 = 3.54; P = 0.06;

Table 1).

TABLE 2 Association between number of waking hours with tremor in any body part and clinical variables in ET cases and PD cases

ET (n = 121) PD (n = 100)

Demographics
Age, years r = �0.09; P = 0.34a r = �0.05; P = 0.64a

Genderb 7.6 � 6.8 (5.5) males 6.9 � 7.4 (4.0) males
12.3 � 8.0 (14.0) females 3.5 � 3.4 (2.0) females
P = 0.001c P = 0.09c

Raceb 9.8 � 7.8 (9.5) Caucasian 5.8 � 6.5 (3.0) Caucasian
14.9 � 5.4 (16.0) non-Caucasian 2.9 � 2.2 (2.5) non-Caucasian
P = 0.056c P = 0.52c

Education, years r = �0.095; P = 0.30a r = �0.09; P = 0.38a

No. of rooms in home r = �0.14; P = 0.13a r = 0.09; P = 0.39a

General health
CIRS score r = �0.01; P = 0.89a r = �0.13; P = 0.21a

Total no. of prescription medications r = 0.04; P = 0.71a r = 0.01; P = 0.96a

Disease severity or stage
Symptom duration, years r = 0.14; P = 0.14a r = �0.002; P = 0.98a

Total tremor score r = 0.45; P < 0.001a NA
Tremor disability questionnaire score r = 0.44; P < 0.001a r = 0.49; P < 0.001a

Presence of rest tremor on examinationb 12.7 � 7.8 (12.0) Yes NA
9.7 � 7.7 (9.0) No
P = 0.14c

Cranial tremor score r = 0.17; P = 0.06a NA
H & Y score NA r = 0.20; P = 0.17a

Taking medication to treat tremorb 11.3 � 7.8 (12.0) Yes 6.0 � 6.0 (4.0) Yes
8.6 � 7.5 (6.0) No 4.6 � 7.0 (1.0) No
P = 0.051c P = 0.02c

No. of ET medications r = 0.09; P = 0.31a NA
Daily dose of propranolol, mg r = 0.01; P = 0.96a NA
Daily dose of primidone, mg r = �0.18; P = 0.37a NS
Daily L-dopa dosage, mg NA r = 0.13; P = 0.34a

Daily pramipexole dosage, mg NA r = �0.28; P = 0.24a

Had surgery for movement disorderb 11.0 � 6.6 (10.0) Yes 4.8 � 5.4 (3.0) Yes
10.0 � 7.9 (10.0) No 5.6 � 6.4 (3.0) No
P = 0.58c P = 0.80c

Psychosocial variables
CESD-10 score r = 0.22; P = 0.02a r = 0.17; P = 0.09a

Self-rating of sleep quality r = 0.17; P = 0.069a r = 0.07; P = 0.47a

Essential Tremor Embarrassment Assessment (long score) r = 0.35; P = 0.001a NA
“Do other people often tell you that you have tremor?”b 11.0 � 7.6 (11.0) Yes 6.8 � 6.5 (4.0) Yes

9.0 � 8.0 (6.5) No 4.9 � 6.2 (2.0) No
P = 0.17c P = 0.02c

Additional variables of interest
Age on onset of symptoms r = �0.20; P = 0.03a r = �0.05; P = 0.67a

Ratio of tremor to nontremor motor phenomenology on UPDRS NA r = 0.13; P = 0.43a

Family history of ETb 11.4 � 7.3 (11.5) Yes NA
9.5 � 7.9 (8.0) No
P = 0.19c

Family history of PDb NA 6.8 � 6.3 (4.0) Yes
5.2 � 6.3 (2.0) No
P = 0.11c

aSpearman’s correlation coefficient.
bValues are mean � standard deviation (median).
cMann-Whitney’s test.
NA, not applicable.
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ET and PD cases differed substantially in terms of symptom

duration. However, symptom duration was not associated with

number of waking hours with tremor (Table 2); hence, the dif-

ference between ET and PD cases in number of waking hours

with tremor could not have been owing to differences in dis-

ease duration. Nevertheless, to further exclude this possibility, a

subsample of 35 ET and 35 PD cases was selected who were

matched for disease duration (12.5 � 4.6 vs. 12.5 � 4.8 years;

Mann-Whitney’s test = 0.56; P = 0.58); in this subsample, the

number of waking hours with tremor was greater in ET cases

than PD cases (8.9 � 8.2 vs. 5.4 � 5.7 hours; Student

t test = 2.10; P = 0.04). We also performed a series of sensitiv-

ity analyses. First, we stratified ET and PD cases into those who

were retired versus those who were still working, given that

activity level (and therefore time with tremor) may differ with

respect to this variable. In both strata, ET cases spent more time

with tremor than PD cases (respective Mann-Whitney’s

tests = 4.49 [P < 0.001] among ET and PD cases still working

and 2.11 [P = 0.03] among ET and PD cases who were

retired). Second, in a logistic regression analysis that adjusted for

gender, age of tremor onset, and taking medication to treat tre-

mor (yes vs. no), ET cases reported more time shaking than PD

cases (P = 0.04). Third, because our ET and PD cases were lar-

gely ascertained from a tertiary referral center, and the ET cases

might have been more likely to self-refer for severe tremor than

PD cases, who may have self-referred for other symptoms (e.g.,

severe bradykinesia), we performed an analysis in which we

excluded all ET cases with any tremor severity rating of 3

(severe tremor) on videotaped examination; even in this analy-

sis, the median number of hours with reported tremor was

twice as high in ET than PD cases (respective medians = 6 vs.

3 hours; Mann-Whitney’s z = 2.84; P = 0.004).

The number of waking hours experiencing tremor was not

associated with age or most other demographic variables; how-

ever, in ET cases, it was significantly higher in women than

men (P < 0.001; Table 2). It was not associated with measures

of general health (Table 2) or symptom duration (Table 2). In

ET and PD cases, more hours experiencing tremor was associ-

ated with higher tremor disability questionnaire score

(P < 0.001) and, in ET cases, with higher total tremor score

(P < 0.001) and marginally with cranial tremor score (Table 2).

In both ET and PD, cases who were taking medication to treat

tremor reported marginally more waking hours with tremor

than those who were not taking such medication (Table 2).

Cases who had movement disorder surgery experienced similar

waking hours with tremor in comparison to those who had not

had such surgery (Table 2). In terms of psychosocial variables,

more waking hours experiencing tremor was associated with

marginally higher CESD-10 scores (ET and PD), marginally

poorer self-rating of sleep (ET), and higher Essential Tremor

Embarrassment Assessment score (ET; P = 0.001; Table 2). It

was not associated with family history in ET or PD (Table 2).

In PD cases, it was not associated with daily L-dopa dosage,

daily pramipexole dosage, H & Y score, or ratio of tremor to

nontremor motor phenomenology on the UPDRS (Table 2).

In an analysis in which the ratio of tremor to nontremor motor

phenomenology on the UPDRS was stratified into quartiles,

PD cases in the highest quartile (i.e., the most tremor on UP-

DRS) reported experiencing, on average, 7.9 waking hours of

tremor versus PD cases in the lowest quartile (i.e., the least tre-

mor on UDPRS) who reported experiencing an average of

only 5.7 hours of tremor, but this difference was not significant

(P = 0.49).

Discussion
On a daily basis, ET patients experienced far more time with

tremor than PD patients. In the current study, they reported

more than 3 times the median number of waking hours experi-

encing tremor than PD patients.

In absolute terms, ET patients experienced tremor during a

majority (median = 10) of their waking hours, whereas PD

patients did not, reporting a median of only 3 hours of shaking.

Of interest is that a small number of patients (especially ET)

reported spending 16 or more hours per day shaking, indicating

that some of these patients felt that the tremor was present dur-

ing night-time hours. In ET, there was a modest association

between greater number of waking hours with tremor and

poorer sleep quality.

The current report assessed self-reported waking hours with

tremor. Evidence that this subjective assessment of tremor

severity was somewhat valid is observed in the robust associa-

tion between this measure and an objective measure, the total

tremor score. Moreover, the functional aspects of greater num-

ber of self-reported hours with tremor is observed in the robust

correlation with the tremor disability score, and the observation

that both greater number of waking hours with tremor and

greater tremor disability was observed in ET than PD. Waking

hours experiencing tremor was associated with greater CESD-

10 scores and higher Essential Tremor Embarrassment Assess-

ment scores in ET, indicating the presence of psychosocial

consequences.

Figure 1 Hours experiencing tremor in a typical day: ET versus
PD. On a typical day, ET patients (black bars) reported spending
more than 3 times the median number of waking hours experienc-
ing tremor than PD patients (stripped bars). Medians, shown by ver-
tical lines, were 10.0 (ET) versus 3.0 (PD) hours (Mann-Whitney’s
test = 4.48; P < 0.001).
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A marginally higher proportion of PD than ET cases were

taking medication to treat tremor. However, there was no

association in PD between number of hours with tremor and

L-dopa or pramipexole dosage, the two most commonly used

medications. The higher proportion of PD than ET cases who

were taking medication to treat tremor could reflect several

possibilities. First, in PD, the same medications were likely also

being used to treat other motor features (e.g., bradykinesia).

Second, in ET, the poor efficacy of medications29 could have

contributed to the withdrawal of patients from medication,

despite greater perceived tremor severity.

A number of demographic and clinical features were associ-

ated with the number of waking hours experiencing tremor.

Women with ET reported more hours with tremor than men,

despite the fact that the total tremor score was similar in

women and men (Mann-Whitney’s test = 0.28; P = 0.78). Pre-

vious studies have shown that women have a greater susceptibil-

ity to body dissatisfaction than men.30

Patients who had movement disorder surgery experienced

similar waking hours with tremor in comparison to those who

had not had such surgery. This could reflect a greater disease

severity among those patients who undergo surgery, despite

therapeutic benefits. Indeed, among ET cases, the total tremor

score among those who underwent surgery was higher than that

of those who had not undergone surgery (Student t test = 2.65;

P = 0.009).

Previous work has indicated that self-reports of tremor can

be higher than actual time with tremor. Pare�es et al.31 noted

that patients with organic tremor reported 28% more tremor

than actigraphy recordings and those with psychogenic tremor

reported 65% more tremor than actigraphy. The data reported

here were based on self-report, and it would be of additional

interest to determine whether there were actigraphic differences

between ET and PD cases.

One question is whether the question (“On a typical day,

how many waking hours do you have tremor in any body

part?”) has the same validity in the assessment of tremor in PD

and ET cases. ET and PD cases in our study were also asked to

rate the severity of tremor in their right and left arms. We

examined the correlation between the above-referenced ques-

tion (“How many waking hours do you have tremor in any

body part?”) and self-rated severity of tremor. For ET, the cor-

relations were as follows: Spearman’s r = 0.42 (P < 0.001) in

the right arm and Spearman’s r = 0.48 (P < 0.001) in the left

arm. The correlations in PD were strikingly similar to those

observed in ET: Spearman’s r = 0.47 (P < 0.001) in the right

arm and Spearman’s r = 0.48 (P < 0.001) in the left arm. This

provides some evidence that the question (“How many waking

hours do you have tremor in any body part?”) has similar

construct validity in both PD and ET.

In an analysis in which the ratio of tremor to nontremor

motor phenomenology on the UPDRS was stratified into quar-

tiles, PD cases in the highest quartile (i.e., the most tremor on

UPDRS) reported experiencing, on average, 7.9 waking hours

of tremor versus PD cases in the lowest quartile (i.e., the least

tremor on UDPRS) who reported experiencing an average of

only 5.7 hours of tremor, but this difference was not significant

(P = 0.49). However, this variable was problematic for several

reasons. First, it was based on a single (i.e., the most recent)

UPDRS score. Second, the UPDRS score was extracted from

the chart; it had been assigned by the treating physician and

there were multiple treating physicians. Third, data were miss-

ing in many patients.

This study should be interpreted in the context of several

limitations. Given the absence of a videotaped examination on

PD cases, UPDRS scores and measures of tremor severity were

derived from clinical records that involved many raters. Hence,

the study was not able to assess the severity of rest tremor in

the PD cases with any degree of precision. Second, these results

reflect the experience in one study cohort and additional studies

are needed. Third, some of the ET and PD cases might have

been undergoing medication adjustments and/or were not opti-

mally treated, which could have influenced the amount of

tremor they were experiencing. We did not adjust for this.

Finally, the use of DaTSCAN would have added greater

diagnostic certainty in this study, and the use of accelerometry

would have provided greater characterization of tremor

severity.

In summary, ET patients reported more than 3 times the

median number of waking hours experiencing tremor than PD

patients. Certain clinical characteristics tracked with more

reported tremor, and the number of such hours had clear clini-

cal ramifications—greater number of hours was associated with

both psychosocial and functional consequences.
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