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Evaluation of Patients  
With Tremor
A careful history and directed examination are usually sufficient to diagnose and 
manage most patients presenting with tremor.

By Steven J. Frucht, MD

Tremor is the most common movement dis-
order in adults.1 Most internists and all neu-
rologists will encounter patients with tremor 
in their practice. Using a series of 3 questions 
focusing on history and phenomenology, we 
demonstrate a practical approach to patients 

with tremor in the outpatient setting. Tremor is a regular, 
hyperkinetic movement in which a body part oscillates to 
and fro around an axis. 

Three Questions for Tremor Evaluation
The history and examination of the patient with tremor 

should focus on 3 practical questions: 
1. Is the movement disorder actually tremor? 
2. Is the tremor isolated, or are there accompanying  

neurologic abnormalities?
3. What are the phenomenologic features of the 

tremor?
A meticulous history and examination are indispensable in 

answering these questions. Ask about the time course, acu-
ity of onset, progression, and specific triggers of the tremor. 
Obtain a detailed history of drug exposure, current medica-
tions, and interventions that improve tremor (eg, alcohol 
ingestion). Document any family history of tremor or other 
neurologic complaints in parents, siblings, and children. 

Several hyperkinetic movement disorders can mimic 
tremor, including action myoclonus and dystonia of the 
upper limbs. Once these are ruled out, determine whether 
the tremor is isolated or accompanied by other neurologic 
abnormalities. 

Because parkinsonism is the most common syndrome 
accompanying tremor, assess for the presence or absence of 
facial masking, decreased blink rate, appendicular bradykinesia 
and cogwheeling, shortening of stride length, stooped pos-
ture, and impairment in postural reflexes. Tremor also often 
accompanies cerebellar dysfunction, in which case patients 
may also have nystagmus, impaired ocular pursuits, dysmetria, 

overshoot, truncal ataxia, and a wide-based gait. Tremor may 
accompany dystonia and is usually irregular with a null point, 
a position in which dystonic movements and tremor may 
abate. In these patients, look for sustained dystonic postures, 
task-specific dystonic movements, and improvement with 
sensory tricks (geste antagoniste maneuvers). 

Whether the tremor appears in isolation or not, accurate 
diagnosis depends on characterization of phenomenology. 
Triggers of tremor at rest, with posture, with action, and 
with specific tasks are important.2 Define and document 
the frequency and amplitude of tremor, especially if these 
vary during the examination. While tremor is defined as a 
regular oscillatory movement, some patients present with 
movements that are tremulous in appearance but irregu-
lar. Although a point of controversy, it is probably best to 
include these patients in the tremor rubric, characterizing 
their tremor as irregular in frequency. 

Tips for Examining a Patient With Tremor
A common mistake in examining patients with tremor is to 

rush the examination. Remember that some forms of tremor 
take 30 seconds or more to emerge—patience is a virtue! 
Examine all patients in the true rest position, with hands pro-
nated and resting on their lap. Ask the patient to reposition 
her or his hands with pinkies down and thumbs up, as both 
parkinsonian and Holmes tremors are often triggered by this 
posture. Ask patients to raise their arms forward in an out-
stretched position, holding it for at least 10 seconds. Follow 
this with a request for the patient to hold his or her arms out-
stretched to the sides—in the wing-beating position—for at 
least 10 seconds as well. Without holding of these 2 postures, 
any postural-reemergent tremor will be missed, as will the rare 
postural crescendo tremor of Wilson’s disease. Next, assess 
the patient’s ability to repeatedly bring the finger of an out-
stretched arm and hand to her or his own nose repeatedly and 
bilaterally, understanding that patients with action (kinetic) 
tremor will hurry through this maneuver in order to improve 
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accuracy. Ask the patient to write in both script and print and 
to draw the Archimedes spiral with each hand while ensuring 
that the patient keeps his or her writing arm off the table and 
extends the spiral to the edge of the page (Figure1).2 Observe 
the patient walking to see if gait triggers his or her tremor. 

In patients with specific tremor disorders, observing 
maneuvers that trigger tremor can be particularly useful. Ask 
patients suspected to have essential tremor (ET) to draw a 
straight line connecting 2 dots, pour water between cups 
with each hand, drink from a cup, and use a soup spoon to 
drink liquid. Task-specific or position-specific tremors may 
be triggered by specific activities such as writing, playing a 
musical instrument, or holding an object such as a racquet 
or golf club. Other forms of tremor (eg, orthostatic tremor) 
are specifically triggered by standing, and tremor typically 
resolves when the patient touches a wall or walks. 

Diagnosis of Tremors
Having defined the phenomenology, the next task is to 

determine whether or not the patient’s tremor fits into one 
of the major tremor syndromes. Figure 2 illustrates the dom-
inant frequencies of the major tremor syndromes. Although 
Holmes tremor, parkinsonian tremors, and cerebellar trem-
ors all have a similar frequency of 3 Hz, Holmes and parkin-
sonian tremors are usually present at rest, whereas cerebellar 
tremors are usually present with posture and action. Holmes 
tremor is often present both at rest and with action. The 
classic postural and action tremor of ET has a frequency of 
6 Hz that often slows to 4 Hz with advancing age. Enhanced 
physiologic tremor is typically 8 Hz to 10 Hz, which is typi-
cally too fast to count when observed in a patient’s out-
stretched hands. Orthostatic tremor is the fastest tremor, 
typically 14 Hz to 16 Hz; orthostatic tremor can be palpated 
as a quivering sensation in the legs when the patient stands. 

The 10 major tremor syndromes are listed in the Table, 
and the phenomenologic features of each disorder are brief-
ly summarized here.

Essential Tremor
ET is the most common cause of an isolated tremor 

disorder. It classically affects the hands and may also affect 
the voice or the head. The tremor is usually symmetric 
and almost always more noticeable with action than with 
posture or rest. Patients who drink alcohol usually notice 
improvement in their tremor. Patients with ET often employ 
strategies to mitigate their tremor, such as using 2 hands to 
hold a cup or bracing their elbow on a desk to write. Figure 1 
illustrates the classic Archimedes spiral of ET—note the 
maximal tremor amplitude at an axis of 60° characteristic of 
the disorder. Approximately half of patients with ET have a 
family history consistent with autosomal dominant inheri-
tance, although phenotypic variability and age at onset can 

Figure 1. Archimedes spiral performed by a patient with essential 

tremor. Note the axis of maximal amplitude of tremor at 60°. 

TABLE. THE MAJOR TREMOR SYNDROMES

TREMOR SYNDROME REST POSTURE ACTION TREMOR FREQUENCY, Hz RELATIVE OCCURRENCE

Essential tremor x x 5-8 Common

Parkinsonian tremor x  4-6 Common

Enhanced physiologic tremor  x 8-13 Common

Psychogenic tremor x x Variable Less common

Cerebellar tremor  x 2-4 Less common

Drug-induced tremor x x 4-8 Less common

Dystonic tremor  x 4-8 Uncommon

Holmes tremor x  2-3 Uncommon

Orthostatic tremor   13-18 Uncommon

Task-specific tremor  x 4-8 Uncommon
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vary widely. Patients with ET who have a long history of 
tremor may have mild cerebellar signs; for example, difficulty 
performing tandem gait. 

Parkinsonian Tremor
The typical parkinsonian tremor of Parkinson’s disease 

(PD) is always unilateral in onset, affecting the hand (or 
occasionally the leg) at rest.3,4 In PD tremor, the distal hand 
and fingers (typically thumb and index) are commonly 
affected (in contrast to ET, which affects the more proximal 
arm). The resting tremor of PD typically disappears if the 
hand is repositioned, only to return 10 to 15 seconds later if 
the new resting posture is maintained. PD tremor classically 
disappears with action, in contrast to ET, in which action 
triggers tremor. 

Some patients fall into an overlap syndrome between PD 
and ET; these patients typically present with a history of ET 
for many years, and then develop a rest tremor with mild 
parkinsonian signs.5,6 The presence of postural and kinetic 
tremor out of proportion to that expected in PD should 
raise the suspicion of a PD/ET syndrome. 

Enhanced Physiologic Tremor
Enhanced physiologic tremor is another common reason 

for referral to the office.7 This fine fast tremor is absent at 
rest, always symmetric, and specifically triggered by hold-
ing the arms outstretched in front, rather than with action. 
Patients with enhanced physiologic tremor may notice that 
stress, sleep deprivation, and excess caffeine intake exacer-
bates their tremor, and alcohol does not ameliorate it. 

Cerebellar Tremor
Cerebellar tremor may accompany disorders that affect 

the cerebellar neurons (eg, spinocerebellar ataxias, olivopon-

tocerebellar degeneration) or the afferent or efferent con-
nections of the cerebellum (eg, multiple sclerosis, brainstem 
strokes). The classic cerebellar tremor is coarse, slow (3 Hz), 
affecting proximal muscles (ie, wing-beating tremor), and 
usually accompanied by cerebellar signs such as dysmetria, 
titubation, and dysdiadochokinesis. 

Psychogenic Tremor
Functional, or psychogenic, tremor may mimic organic 

tremor syndromes. Differentiating the two usually requires 
experience (Box 1).7-9 A history of abrupt-onset tremor, a 
waxing and waning course, periods of remission, movement 
of tremor from one body area to another, and the presence 
of other movement disorders (eg, posturing, jerking move-
ments) suggest a functional etiology. Supporting features on 
examination include an equal severity of tremor at rest, with 
posture, and with action; variability in tremor frequency and 
axis; unusual triggers; unusual body distribution (for exam-
ple, tremor affecting one arm and the opposite leg); entrain-
ment of tremor to voluntary movement; and accompanying 
inconsistent features on the neurologic examination (eg, 
give-way weakness, inconsistent slowness). 

Drug-Induced Tremors
Drug-induced tremors are also not uncommon and 

may cause rest or action tremor dependent on the drug.10 
Box 2 lists common medications that may cause tremor. 
Lithium and valproic acid are among the more common 
offenders. These agents are used for mood stabilization, and 
both drugs can produce a tremor that is indistinguishable 
from ET. Both also exacerbate action tremor in patients 
with underlying ET. Amiodarone, β-adrenergic agonists, 
cyclosporine, terbutaline, and theophylline may also trig-

Figure 2. Frequencies of the major forms of tremor. Amplitude 

appears on the y axis, and frequency (typical frequency) and 

range of frequencies seen appear on the x axis.

Box 1. Clues to Psychogenic Tremor

Abrupt tremor onset

Waxing and waning history

Periods of remission

History of movement of tremor from body region to 
body region

Equal presence of tremor at rest, posture, and action

Variability in tremor frequency

Variability in tremor axis of oscillation

Unusual triggers of tremor on examination

Unusual involvement of noncontiguous body areas

Entrainment of tremor frequency to examiner’s direction
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ger a postural and action tremor. Both typical and atypical 
neuroleptics and antiemetics (eg, promethazine, prochlor-
perazine) can cause tremor, typically as part of a syndrome 
of drug-induced parkinsonism. Symptoms of drug-induced 
parkinsonism including rest tremor can be asymmetric, and 
signs may take 6 to 8 weeks to resolve after discontinuation 
of the offending agent. The occurrence of parkinsonism with 
dopamine receptor blockade may also herald the develop-
ment of PD in older patients.

Dystonic Tremor
Dystonic tremor is a somewhat controversial entity, in 

which patients with dystonia (a hyperkinetic movement dis-
order typically producing slow, sustained, twisting postures) 
may also have tremor in the same part of the body affected 
by dystonia.11 Dystonic tremor frequently affects the neck 
(in patients with cervical dystonia) or the arm (in patients 
with limb dystonia). The frequency and amplitude of dys-
tonic tremor is often variable, typically irregular, and may 
disappear when the affected body part assumes a dystonic 
position (the “null point”). 

Holmes Tremor
Holmes tremor is rare and typically occurs in a delayed 

fashion after a structural lesion has affected the cerebellar 
thalamus, dentate nucleus, or middle cerebellar peduncle.12 
The typical Holmes tremor is slow, 2 Hz to 3 Hz, coarse, 
present at rest and also with action, and often accompanied 
by cerebellar deficits. 

Orthostatic Tremor
Orthostatic tremor is an unusual tremor that affects the 

trunk and legs and is specifically triggered by standing.13 
Patients typically complain of difficulty standing or walking 

and may be unaware of their tremor. Touching the hand 
of the examiner or a wall stops the tremor, and tremor also 
usually abates when patients walk. 

Task-Specific Tremor
Task-specific tremor is specifically triggered by a task, such 

as writing, bowing a musical instrument, or using scissors. 
Whether these unusual tremors are forms of ET or task-
specific dystonia is a point of controversy. 

Diagnostic Subtleties
Some patients with tremor presenting to the office have 

tremors that are unusual or difficult to classify. Patients 
with ET may present in several ways that can confuse 
the inexperienced examiner. Patients may present with 
an isolated tremor of the voice, with no head tremor or 
action tremor of the hands. Patients with isolated vocal 
tremor are overwhelmingly women, usually over age 60, 
and almost always report improvement in their tremor 
if they drink alcohol.14 Some patients with ET have very 
asymmetric presentation, with an action tremor affecting 
only one arm. More challenging, others present with an 
isolated tremor at rest that mimics a parkinsonian rest 
tremor but without bradykinesia or cogwheeling. These 
patients may be misdiagnosed with PD, although dopami-
nergic imaging studies are usually negative. 

A summary of disorders with prominent rest tremor ver-
sus those with prominent postural/action tremor appears 
in Table 1.

Diagnostic Testing
Although the majority of patients referred for the evalua-

tion of tremor do not require extensive ancillary testing, 
3 caveats apply.

Wilson’s Disease
In young patients presenting with tremor or any new 

movement disorder, excluding Wilson’s disease is of para-
mount importance.15,16 The tremor of Wilson’s disease can 
take any form, and signs of parkinsonism, dystonia, or cer-
ebellar dysfunction can be subtle early in the disease course. 
Careful examination of the iris by side illumination in the 
office can reveal Kayser-Fleischer rings. A serum cerulo-
plasmin, slit-lamp examination by an experienced ophthal-
mologist, 24-hour urine copper collection, and noncontrast 
MRI are sufficient to rule out this reversible and treatable 
disorder. 

Structural Lesions
It is wise to obtain one MRI of the brain in a young person 

with a progressive tremor disorder, even if the clinical pic-
ture is typical for PD or ET.5 

Box 2. Common Drugs  
That Cause Tremor

Lithium

Valproic acid

Amiodarone

β-adrenergic agonists

Cyclosporine

Terbutaline

Theophylline

Dopamine receptor blockers
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Hyperthyroidism
Patients with hyperthyroidism may present with an action 

tremor. Checking for normal levels of thyroid-stimulating 
hormone and free thyroxine will rule this out.

Treatment of Essential Tremor 
A full discussion of treatment options for tremor is 

beyond the scope of this article. We confine brief comments 
to the management of Holmes’ tremor and ET.

Patients with Holmes’ tremor have been treated with 
levodopa; however, this has been effective in only 50% of 
patients treated. 

The major oral medications useful in the treatment of ET 
appear in Table 2. Propranolol and primidone are the most 
effective drugs, although side effects and tolerability can be 
challenging. Topiramate may be useful in some patients; 
gabapentin, zonisamide. and levetiracetam are rarely com-
pletely effective. A variety of other approaches such as using 
weighed utensils, ingesting a bit of alcohol at the beginning 
of dinner, or using oscilloscopes to counteract tremor can 
help. Botulinum toxin injections, deep brain stimulation, 
and ultrasound thalamotomy are reserved for more severely 
affected patients.17 

Conclusion
Although sometimes daunting, the patient with tremor 

offers the clinician the opportunity to demonstrate clinical 
expertise. Focusing on basic phenomenology, most patients 
can be diagnosed without ancillary testing, and treatment 
can be initiated quickly. n
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TABLE 2. MAJOR MEDICATIONS FOR ESSENTIAL TREMOR

Drug Initial Dose Typical Dose Side Effects

Primidone 12.5-25 mg/day
at bedtime

150-750 mg/day
at bedtime or
in 2 divided doses

Ataxia, confusion, dizziness, fatigue, flu-like symp-
toms, nausea, sedation

Propranolol 20-80 mg/day
in 2 divided doses

120-320 mg/day
in 1-2 doses

Bradycardia, erectile dysfunction, drowsiness, 
fatigue, hypotension, shortness of breath with 
exercise

Gabapentin 300-900 mg/day
in 3 divided doses

1200-3600 mg/day
in 3 divided doses

Ataxia, dizziness, nausea, sedation, weight gain

Levetiracetam 500 mg/day 2000 mg/day Dizziness, drowsiness, fatigue, weakness

Topiramate 25-50 mg/day
at bedtime or
in 2 divided doses

150-300 mg/day
in 2 divided doses

Acute angle closure glaucoma, confusion, difficulty 
concentrating, drowsiness, fatigue, nausea, parathe-
sia, weight loss

Zonisamide 25 mg/day
at bedtime

200 mg/day Headache, drowsiness, fatigue, parathesia
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