
The International Parkinson and Movement Disorder 
Society reviewed their consensus criteria in 2018, revising 
previous guidelines established in 1998. Based on their 
recommendations, tremor is now defined as ‘an involun-

tary, rhythmic, oscillatory movement of a body part’ and is classified 
according to axes: clinical features (axis 1) and aetiology (axis 2).1 
This article provides an approach to GPs for the clinical assessment 
of tremor in diagnosing, prescribing first-line treatment and 
informing neurological referrals, if appropriate.

Axis 1: clinical features
History
Age of onset 
Tremor can begin in infancy (birth to 2 years); childhood  
(3 to 12 years); adolescence (13 to 20 years); early adulthood  
(21 to 45 years); middle adulthood (46 to 60 years); or late adulthood 
(>60 years). Age of onset can guide clinical reasoning.

Affected body part and temporal evolution 
It is important to take note of the first affected body part, includ-
ing symmetry, and whether further areas have been affected 
over time. Tremor can also be audible, with involvement of the 
voice, palate and tongue. The tremor may be focal (only one 
body region is affected), segmental (two or more contiguous 
body parts, e.g. head and arms), hemitremor (affecting one side 
of the body), or generalised (affecting the upper and lower body).

Past medical history 
Tremor can be a symptom of many medical conditions or 
 medications that may not relate to neurological disorders  
(Table 1). Tremor can be a side effect of many psychiatric 
 medications and is associated with substance use disorders, 
particularly withdrawal states (e.g. delirium tremens). Parkinson’s 
disease is commonly associated with anxiety, depression, 
 psychosis and cognitive decline. 

Tremor
Differentiating 
between causes
ALEX YEUNG MB BS, FRACP

ANDREW H. EVANS MB BS, MD, FRACP

Tremors are the most common movement disorder 
encountered in clinical practice. They can be 
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Family history
Take a brief family history of tremor and other neurological 
disorders (especially ataxia, Parkinson’s disease, dementia) with 
emphasis on first-degree relatives. Around two-thirds of patients 
with essential tremor have a first-degree relative with the same 
disorder.2 Moreover, 10 to 20% of patients with Parkinson’s 
disease have a first-degree relative with Parkinson’s disease.3 

Medications and toxins 
Multiple medications and toxins can cause tremor (Table 2). 
Temporal association of tremor onset or change in relation to 
medication commencement should be noted.

Activating conditions
Typically, tremor may be more noticeable at rest or with action. 
Ask the patient whether the tremor is apparent when at rest 
(e.g. when relaxed watching TV, sitting or lying down) or if it 

mainly affects action; for example, if the tremor is noted in the 
upper limbs when holding a cup of water. It is also worthwhile 
noting if the tremor only occurs during specific tasks, such as 
writing, playing a musical instrument, standing up or walking.

Other neurological symptoms: determine whether the tremor 
is an isolated syndrome or involves other neurological symptoms. 
Patients should be asked about symptoms including weakness, 
stiffness in muscles, mobility problems (e.g. imbalance, falls, 
slowing down), sensory abnormalities, visual abnormalities, 
speech abnormalities and cognitive difficulties.

Examination
Is it a tremor?
First, confirm that the movement disorder is a tremor and not 
another involuntary movement (e.g. chorea, which is typically 
slower and less predictable than tremor [<4 Hz]). Tremor is 
 involuntary, rhythmic and oscillatory in quality. 

Where is the tremor?
Use the entire consultation period to characterise the anatomical 
distribution of the tremor and then examine if it affects other 
parts of the body, such as the face, palate, head, trunk or legs.

Are activating conditions involved?
Tremors at rest are best observed when the affected body part is 
fully relaxed. This can occur when the patient is sitting or lying 

    KEY POINTS
• The International Parkinson and Movement Disorder 

Society recently reviewed their consensus criteria in 2018, 
advising for the classification of tremor according to axis 1
(clinical features) and axis 2 (aetiology).

• History-taking should encompass age of onset, affected 
body part, temporal evolution, past medical and family 
history, current medications, activating conditions and 
whether the tremor is associated with other neurological 
symptoms.

• Examination should include identification of whether the 
movement disorder is a tremor, determination of the 
location of the tremor, provocation of activating conditions 
with special tests (finger-nose testing, Archimedes spiral 
and handwriting) and recognition of any associated 
neurological signs, such as sensory or motor deficits elsewhere.

• The classification of tremors includes essential, drug-induced, 
parkinsonian, dystonic, functional, genetic, enhanced 
physiological, cerebellar, orthostatic and rubral aetiologies.

• Management should include pharmacological and 
nonpharmacological therapies, individualised to the 
patient, with consideration of specialist referral in the event 
of treatment resistance. 
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down (depending on the body part). A 
parkinsonian tremor may be activated 
with a mental distraction task, such as 
asking the patient to perform serial sevens 
(counting backwards from 100 by sevens). 
Conversely, a functional tremor may be 

modified, diminished or lost with a mental 
distraction task.

An action tremor can be a postural or 
kinetic tremor. A postural tremor in the 
upper limbs is examined in two positions: 
holding the hands out in front, palms 

down and elbows extended with fingers 
slightly spread; and in the wing-beating 
position, with hands just below the chin, 
palms down, elbows flexed and at the same 
level of the shoulders. 

A kinetic tremor is examined with 
 finger-nose testing, having the patient 
draw  spirals or assessing their handwrit-
ing. Any specific trigger for the tremor, 
such as playing a musical instrument, 
should also be assessed.

The Archimedes spiral test involves 
 drawing a spiral on paper without resting 
the side of the hand on the paper, and then 
asking the patient try to emulate it; first with 
their dominant, then their non dominant 
hand (Figure 1). This test is often one of 
the most illuminating tasks because it helps 
to pinpoint more information about a 
patient’s specific tremor characteristics and 
is extremely useful to track changes over 
time and in response to therapy.

The writing and drawing of patients 
with Parkinson’s disease tends to be smaller 

DIFFERENTIATING BETWEEN CAUSES OF TREMOR  continued 

TABLE 1. AETIOLOGY AND CHARACTERISTICS OF TREMORS

Cause of tremor Body part most likely 
affected

Activating conditions Special notes

Alcohol withdrawal Upper limb +++ Usually with action, occasionally 
at rest

Look for other symptoms of alcohol withdrawal syndrome

Cerebellar disorder Upper limb ++ • Action
• Most prominent upon end of 

goal directed movement

Look for other signs of ataxia (e.g. nystagmus, dysmetria, 
dysdiadochokinesis, ataxic gait)

Drug-induced 
tremor

Upper limb +++ Usually with action, occasionally 
at rest

Look for the use of commonly associated medications 
and the tremor's dose-dependent nature

Dystonic tremor Upper limb ++,  
head ++ and voice +

• Rest or action
• Can be task specific

Look for dystonia in the affected body part with tremor

Essential tremor Upper limbs +++,  
head + and voice +

Action (kinetic > posture) Look for associated family history, and the tremor's 
responsiveness to alcohol

Fragile X-associated 
tremor syndrome

Upper limb +++ Action (kinetic > posture) Look for associated ataxia, parkinsonism and cognitive 
impairment

Functional tremor Upper limb ++ but can 
involve any body part

Variable Look for variability, distractibility, entrainment and 
suggestibility

Hyperthyroidism Hands and fingers ++ Usually with action, occasionally 
at rest

Look for other symptoms and signs of hyperthyroidism

Parkinsonian 
tremor

Upper limb +++ and  
leg +

Rest/re-emergent > action • Asymmetrical ++
• Associated signs of parkinsonism (bradykinesia/rigidity)

Key: + = common; ++ = more common; +++ = most common.

TABLE 2. COMMON PHARMACOLOGICAL CAUSES OF TREMOR 

Medication class Examples 

Stimulants Caffeine, methamphetamines, methylphenidate

Antiepileptic medications Sodium valproate, carbamazepine, lamotrigine

Antipsychotic/dopamine antagonists Haloperidol, olanzapine, quetiapine, aripiprazole, 
metoclopramide

Antidepressants/mood stabilisers Lithium, SSRI, SNRI, TCA

Beta-adrenergic agonists Salbutamol

Immunosuppressants Tacrolimus, cyclosporin, corticosteroids

Thyroid replacement Thyroxine excess

Antiarrhythmic medications Amiodarone

Abbreviations: SNRI = selective noradrenaline reuptake inhibitor; SSRI = selective serotonin reuptake inhibitor;  
TCA = tricyclic antidepressants.
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and slower, with tightly bunched letters and 
curves (micrographia; Figure 2).4 In con-
trast, the script seen in patients with essen-
tial tremor when completing handwriting 
tasks tends to be larger, have a higher 
frequency and be more regular. The hand-
writing seen in patients with dystonic 
tremor has a lower frequency and is jerkier 
and more asymmetric. 

Are there associated neurological or 
other symptoms?
Relevant associated neurological signs 
should be looked for on examination, 
including parkinsonism (bradykinesia, 
rigidity), cerebellar ataxia (nystagmus, 
dysarthria, dysmetria, dysdiadochokinesis, 
tandem gait) and dystonia (abnormal pos-
turing of body parts potentially affected 
by tremor). Nonmotor symptoms that are 
typically associated with Parkinson’s dis-
ease often precede the diagnosis of Par-
kinson’s disease by many years (Box).

Wearables 
The Parkinson KinetiGraph® is a biosensor 
worn on the wrist that is designed to con-
tinuously monitor and record movement 
activity in the patient’s home environment. 
It is used as part of an ancillary test, usually 
ordered by a specialist when the diagnosis 
is unclear or the response of the tremor to 
dopaminergic therapy is clinically uncer-
tain. The biosensor is worn on the side of 
the body most severely affected by symp-
toms of Parkinson’s disease, including 
tremor and bradykinesia.5 Similarly, 
 surface electromyography has sometimes 
been used as a diagnostic adjunct for 

tremor analysis but access is relatively 
limited.1 

Axis 2: aetiology
Essential tremor
Essential tremor affects about 1% of the 
population and has a bimodal age of onset 
(early onset group younger than 24 years 
and older onset group above age 46 years).2 
Essential tremor is usually bilateral, rela-
tively symmetrical, and involves the upper 
limbs (kinetic more common than pos-
tural). It is typically not present at rest. Less 
commonly, it affects the head and voice; 
it rarely affects the legs. There may also be 
associated ‘soft’ neurological signs, such 
as mild memory impairment, impaired 
balance (tandem gait), subtle dystonic pos-
turing or parkinsonism. It has an insidious 
onset and progression. There is frequently 
a family history of similar tremors, and 
about two-thirds of affected patients 
 recognise that the tremor is improved 
temporarily by ingesting alcohol.2 Phar-
macotherapy can be initiated by the pri-
mary care clinician if the patient experiences 
social embarrassment or disability. Refer-
ral to a neurologist is recommended if the 
patient responds poorly to treatment or 
has moderate to severe disability despite 
pharmacotherapy, or if there is uncer-
tainty about the diagnosis. 

Drug-induced tremor
Many medications and toxins can cause 
tremor (Table 2). A history of induction or 
exacerbation of tremor after the commence-
ment of a medication should be sought. 
Furthermore, worsening of the tremor 
usually occurs in a dose-dependent manner 
and cessation of the medication should 
improve the tremor. The phenomenology 

of a drug-induced tremor can vary but 
typically involves a bilateral upper limb 
jerky action tremor. There will usually be 
associated neurological and nonneurolog-
ical signs of drug toxicity.6,7

Parkinsonian tremor
Parkinsonian tremor tends to occur and be 
at its worst when at rest, is asymmetrical 
and unilateral at onset. It commonly 
involves the fingers and thumb (pill-rolling) 
and is progressive. It ceases or greatly 
 subsides with action, but this may be 
 followed by a re-emergence of the tremor 
after several seconds of sustained posture 
(re-emergent tremor). It is important to 
look for associated features of parkinsonism 
(bradykinesia, rigidity, decreased arm 
swing, facial hypomimia, shuffling gait 
and postural instability).6,7 It can be diffi-
cult to differentiate parkinsonian tremor 
secondary to idiopathic Parkinson’s  disease 
from antidopaminergic medication, so it 
is important to ask about the nonmotor 
features listed in the Box.8

Dystonic tremor
Dystonic tremor occurs in a body part 
affected by dystonia. The most common 
example is cervical dystonia with head 

Figure 1. An 
Archimedes 
spiral of a 
patient with an 
essential tremor. 
The spiral shows 
a unidirectional 
tremor axis from 
the 8 to 2 o’clock 
direction with a 
constant tremor 
amplitude and 
frequency.

Figure 2. Handwriting example of a patient with Parkinson’s disease showing micrographia in the 
decrementation of the amplitude in the sentence writing. 

NONMOTOR SYMPTOMS OF 
PARKINSON’S DISEASE

• Loss of sense of smell
• Constipation
• The recent development of anxiety or 

depression
• Daytime sleepiness
• Rapid eye movement sleep behavioural 

disorder (acting out dreams)

DIFFERENTIATING U  OF TREMOR  continued 
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tremor. The clues to diagnosing dystonic 
tremor is identifying the dystonia, which 
is characterised by abnormal (usually 
asymmetrical) posturing or positioning of 
the body part with associated asymmetric 
hypertrophy of the involved muscles. There 
may be an accompanying ‘geste antago-
niste’ or sensory trick where a voluntary 
manoeuvre applied to the body part can 
temporarily improve the dystonia, such as 
touching the face or head in the case of 
cervical dystonia. The tremor is usually 
jerky in nature and there may be a null 
point (i.e. a certain position of the body 
part that reduces the tremor).9

Functional tremor
Functional tremors (and functional neu-
rological disorders) are increasingly com-
mon in the post-COVID era.10 Clues in the 
patient's history include abrupt onset of 
the tremor, inconsistency of the symptoms 
and, potentially, psychological  stressors 
prior to onset of the tremor. On examina-
tion, the tremor can be inconsistent and 
variable with respect to its anatomical dis-
tribution, frequency, direction and activa-
tion characteristics.6,7 

Functional tremor includes any of the 
following features:
• distractibility, where the tremor

improves with mental (e.g. serial 
sevens) or motor distraction  
(e.g. alternate finger tapping) 

• entrainability, where the rhythm
of the tremor can be changed to
match a rhythmic movement in
another limb

• suggestibility, where the tremor
can improve or be exacerbated in
response to a placebo stimuli.

Tremor secondary to genetic 
conditions
Tremor is a common neurological symp-
tom associated with genetic conditions. 
Fragile X-associated tremor ataxia syn-
drome (FXTAS) is significantly less com-
mon than parkinsonian tremors and 
essential tremors, with an estimated life-
time prevalence of 1 in 8000. FXTAS is an 
X-linked neurodegenerative disorder 
caused by a CGG repeat expansion (55 to 
200) in the FMR1 gene. It presents with
insidious onset of neurological symptoms
after the age of 40 in men. The tremor seen
is an action tremor in the upper limbs,
with a similar appearance to an essential
tremor. It is often associated with cerebellar
ataxia, parkinsonism and cognitive
impairment (executive dysfunction and
memory impairment).11 Testing is covered 

by Medicare and it is important to identify 
because of its implications for family 
members.11,12

Enhanced physiological tremor
Enhanced physiological tremor has a 
 frequency range of 8 to 12 Hz. It is bilateral, 
symmetrical and often manifests as a fine, 
rhythmic tremor in the hands. It can be 
exacerbated by stress or anxiety.6,7

Cerebellar tremor
Cerebellar tremor is a type of tremor that 
arises due to damage or dysfunction of the 
cerebellum. It is typically characterised as 
an intention tremor because it becomes 
more pronounced as the affected individual 
attempts to perform purposeful or goal- 
directed movements. The tremor is typi-
cally absent at rest or during complete 
relaxation. The frequency of cerebellar 
tremor is usually low, typically ranging 
between  2 to 5 Hz. The amplitude or 
 intensity of cerebellar tremor can vary, 
ranging from mild to severe. Cerebellar 
tremor is often accompanied by other signs 
of  cerebellar dysfunction, such as ataxia 
(unco-ordinated movements), dysmetria 
(impaired ability to judge distances) and 
dysarthria (difficulty in articulating 
speech).6,7 

TABLE 3. ORAL PHARMACOTHERAPY FOR THE MANAGEMENT OF TREMOR

Medication Indication Dosage Adverse effects Special notes

Propranolol Essential tremor/dystonic 
upper limb tremor

• Start 10 mg twice daily 
• Can titrate up to 360 mg per

day in divided doses

Bradycardia, bronchospasm, 
hypotension, fatigue, 
lightheadedness, vivid 
dreams/nightmares

Contraindicated in 
asthma/COAD

Primidone Essential tremor/dystonic 
upper limb tremor

• Start 6.25 mg daily
• Can titrate up to 750 mg per

day in divided doses

Drowsiness, headache, 
nausea, visual disturbances, 
ataxia

• Very frequent side effects 
with onset of medication.

• Category D in pregnancy

Topiramate Essential tremor/dystonic 
upper limb tremor

• Start 12.5 mg twice daily 
• More effective if titrated up 

to 200 mg twice daily

Paraesthesia, impaired 
cognition, decreased appetite, 
nausea, fatigue, metallic 
taste, metabolic acidosis

• Avoid in depression, history 
of renal calculi or glaucoma

• Category D in pregnancy

Levodopa + 
benserazide/
carbidopa

Parkinson’s disease • Start 50/12.5 mg twice daily
• Can titrate up to 100/25 mg

three times daily

Nausea, light-headedness, 
somnolence

Less effective for tremor than 
bradykinesia/rigidity

Abbreviation: COAD = chronic obstructive airways disease.
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Cerebellar tremor can be caused by: 
• cerebellar lesions, such as cerebellar

stroke, multiple sclerosis, tumours,
or brain trauma

• progressive degenerative disorders
affecting the cerebellum, such as
spinocerebellar ataxias or multiple
system atrophy

• alcohol abuse, resulting in cerebellar
degeneration

• genetic disorders, such as FXTAS or
autosomal dominant spinocerebellar
ataxias.

Orthostatic tremor
Orthostatic tremor is a rare neurological 
condition characterised by a high-frequency 
(13 to 18 Hz) tremor that occurs when stand-
ing or maintaining an upright posture. The 
tremor typically affects the legs but can also 
involve the trunk and sometimes the arms. 
It is distinct from essential tremor or Par-
kinson’s disease, although it can sometimes 
coexist with these conditions. It may 
respond to gabapentin or pregabalin and 
nonpharmacological approaches, including 
canes and walkers.6,7 

Rubral tremor
Also known as a Holmes tremor, rubral 
tremor arises due to damage or dysfunc-
tion in the red nucleus of the midbrain, 
which plays a role in motor control. It 
 typically occurs with rest, posture, action 
and intention, and has a low frequency of 
2 to 4 Hz. It is commonly associated with 
other cerebellar features, such as dysme-
tria,  dysdiadochokinesia and ataxia.6 

Treatment of tremor
Removal of exacerbating factors
In the case of tremor that is caused or exac-
erbated by a secondary factor, this should 
be addressed first (e.g. removal of the offend-
ing medication). In the case of functional 
tremor, psychiatric input and psychological 
therapy may be useful.6

Oral pharmacotherapy
Several oral medications are available for 
the treatment of tremor, as outlined in 

Table 3. Oral treatments for essential 
tremor have not changed for decades 
and include propranolol, primidone and 
topiramate. The choice of agent is largely 
dictated by the adverse effect profile. 
Response can be variable but,  generally, 
there is only a mild to moderate improve-
ment (up to 50% at best).2,6 Propranolol is 
usually the best-tolerated option. Several 
T-type calcium channel blockers that look 
promising for the  treatment of essential 

tremor are in development.13

The only other oral pharmacotherapy 
for tremor is dopaminergic therapy in the 
treatment of Parkinson’s disease; with its 
distinct pathophysiological process of 
 dopaminergic neuron loss, dopaminergic 
therapy (most commonly in the form of 
levodopa) can lead to significant improve-
ments in tremor. However, it must be 
noted that the improvement in tremor is 
usually less than for bradykinesia and 
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rigidity at the same dose of dopaminergic 
therapy.

Chemodenervation
Botulinum toxin therapy is typically first-
line therapy for focal dystonic tremor affect-
ing the head, jaw or vocal cords and can also 
be considered for medically refractory essen-
tial tremor or dystonic upper limb tremor. 
This therapy is given usually at three-
monthly intervals and must be given by 
experienced injectors, as dosage and choice 
of muscles must be individualised. Tremor 
improvement is seen after one week. The 
main potential adverse effect of toxin ther-
apy is weakness of the injected muscles.

Functional neurosurgical treatments
Medically refractory tremor can respond 
well to deep brain stimulation (DBS). Tremor 
aetiology is not crucial in determining 
response to DBS; it can be effective for dys-
tonic tremor as well as parkinsonian tremor, 
beyond the best response achievable with 
dopaminergic medication.14 DBS for tremor 
entails implantation of unilateral/bilateral 
electrodes into the contralateral thalamic 
ventral intermediate nucleus (ViM) or pos-
terior subthalamic area (PSA) of the brain, 
which are then connected to an implantable 
pulse generator sitting in the chest wall, sim-
ilar to a cardiac pacemaker. The mechanism 
of improvement in tremor with DBS is 
believed to relate to the stimulation causing 
disruption to the maladaptive function of 
cerebellothalamic pathways. Tremor 
improvement can be 50 to 90% (greater than 
with oral pharmacotherapy), with evidence 
of sustained benefit in the long term.14 Par-
kinsonian tremor can additionally respond 
to DBS of the subthalamic nucleus. 

More recently, magnetic resonance 
imaging-guided high-intensity focused 
ultrasound (MRIgFUS) has emerged as a 
nonsurgical alterative to DBS.15 It involves 
image-guided thermocoagulation of the 
ViM nucleus using high intensity ultra-
sound. The efficacy of this treatment is 
similar to DBS, although there are no head-
to-head trials. MRIgFUS has the advantage 
of being less invasive than DBS and has 

less perioperative risks but treatment 
related adverse effects may be more per-
sistent, because of its lesional nature 
(whereas stimulation from DBS can be 
adjusted). MRIgFUS is better established 
for unilateral treatment of tremor.15

Conclusion
Tremor is the most common movement 
disorder encountered in general practice. It 
can have a significant impact on a patient’s 
quality of life. Diagnosis requires judicious 
history-taking and a careful examination of 
the characteristics of the tremor. Using this 
approach to make an accurate diagnosis 
allows for appropriate initial management 
and significantly reduces the risk of adverse 
outcomes. Uncertainty regarding the 
 diagnosis or resistance to treatment should 
indicate referral to a neurologist.  MT
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is typically in those aged 45 years  
and older.

Review your knowledge of this topic and 
complete 1.5 CPD hours by taking part 
in MedicineToday’s Online CPD Journal 
Program. Log in to 
www.medicinetoday.com.au/cpd
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