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ACTION TREMOR

Primary Disciplinary Field(s): Neurology, Clinical Psychology, Movement Disorders

1. Core Definition

Action tremor is fundamentally defined as a type of involuntary, rhythmic, and oscillatory movement

that occurs when a person is engaged in a voluntary muscular contraction. This phenomenon

stands in direct contrast to a resting tremor, which is evident when the affected body part is fully

relaxed and supported, and largely disappears upon movement initiation. Action tremor is triggered

whenever the individual attempts a purposeful physical motion--such as reaching, writing,

speaking, or maintaining a position against gravity--hence its alternative designation as a

volitional tremor. The presence and severity of an action tremor often serve as a critical

diagnostic indicator, helping clinicians distinguish between various movement disorders based on

whether the tremor occurs during motion or while the limb is still.

The tremor is generated by the simultaneous, alternating contraction of antagonistic muscle

groups, leading to a visible oscillation around a joint. The amplitude and frequency of action

tremors can vary widely, influenced by factors such as emotional stress, fatigue, and the

complexity or precision required for the task being performed. While action tremors can sometimes

be mild and minimally disruptive, they often become significant enough to impair instrumental

activities of daily living, making fine motor tasks such as eating, dressing, or using tools extremely

challenging. The classification of action tremor is highly granular, relying on the specific context

under which the shaking manifests, allowing clinicians to pinpoint the likely anatomical location of

the neurological dysfunction.

Unlike some neurological symptoms which may wax and wane unpredictably, the action tremor is

reliably reproducible by asking the patient to perform specific tasks, such as drawing Archimedes

spirals or executing the finger-to-nose test. Its manifestation during movement strongly implicates

central nervous system structures involved in motor control and coordination, specifically the

cerebellar circuits, the basal ganglia, and their interconnected pathways. Understanding the exact

timing and character of the tremor--whether it is sustained throughout the movement or peaks at

the movement's terminus--is essential for accurate differential diagnosis within the spectrum of

movement disorders.

2. Classification and Terminology

Action tremor serves as an umbrella category encompassing several clinically significant subtypes

of tremor, all linked by their occurrence during active muscle effort. The most common synonym

utilized in clinical settings is the volitional tremor, highlighting the dependency of the symptom on
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the patient's conscious will to initiate movement. However, for diagnostic precision, action tremors

are generally subdivided based on the specific motor condition that elicits them: postural tremor,

kinetic tremor, and the often-related intention tremor.

Postural tremor is defined as a tremor that occurs when the affected limb is actively held against

gravity in a static position, such as holding the arms outstretched or maintaining a fixed posture for

an extended duration. This is the most common form of action tremor, classically associated with

Essential Tremor (ET). If the patient is allowed to rest the limb, the shaking diminishes or

disappears. Conversely, kinetic tremor occurs specifically during the dynamic movement phase,

extending throughout the entire trajectory of the task. Both postural and kinetic components are

often present simultaneously in patients with movement disorders like ET, making a clean

separation challenging, but the predominant form helps guide the diagnostic approach.

A third, highly specific subtype that falls under the kinetic umbrella is the intention tremor. While

the terms 'action tremor' and 'intention tremor' are sometimes conflated in casual reference,

neurologically, intention tremor is distinguished by a noticeable, often dramatic increase in tremor

amplitude as the limb approaches its target. This terminal worsening reflects a failure of the

cerebellar circuitry responsible for coordinating the final, precise adjustments of movement. The

presence of a prominent intention component strongly suggests pathology involving the cerebellum

or its output pathways, often seen in conditions such as multiple sclerosis, stroke affecting the

cerebellum, or specific toxic/metabolic encephalopathies, differentiating it from the typically milder

kinetic tremor of Essential Tremor.

3. Etiology and Associated Conditions

While the source material correctly notes that action tremors are characteristic of individuals

suffering from Parkinson's disease, it is imperative to recognize that action tremor is a nonspecific

symptom caused by dysfunction in a variety of central nervous system pathways. Parkinson's

disease (PD), primarily known for its classic resting tremor, also frequently features action tremor

components, particularly postural and kinetic tremors, which can manifest during tasks like holding

a phone or attempting to write. For PD patients, these action components often become more

prominent later in the disease course or might be the primary presenting complaint in certain

atypical forms of parkinsonism.

The single most prevalent cause of action tremor worldwide is Essential Tremor (ET). ET typically

presents as a bilateral, relatively symmetric postural and kinetic tremor, primarily affecting the

upper limbs, but sometimes extending to the head, voice, and lower limbs. Unlike PD, ET usually

lacks the other cardinal features of parkinsonism, such as rigidity or bradykinesia. The etiology of

ET is still debated but involves oscillatory activity within the brain's central processing systems,

possibly involving the olivo-cerebellar loop, and often has a strong genetic predisposition.
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Furthermore, action tremors are hallmarks of several other serious neurological conditions.

Cerebellar diseases (e.g., cerebellar degeneration, tumors, or hemorrhage) are the classic cause

of severe intention tremor, indicating impaired coordination and motor learning. Additionally,

certain medications, including anti-seizure drugs (valproate), mood stabilizers (lithium), and

bronchodilators, can induce or exacerbate action tremors as a side effect. Metabolic disturbances,

such as thyrotoxicosis, and chronic toxic exposures (e.g., alcohol withdrawal or heavy metal

poisoning) can also generate prominent, functionally limiting action tremors, further solidifying the

need for a comprehensive diagnostic workup to establish the precise underlying pathology.

4. Clinical Presentation and Manifestations

The clinical presentation of action tremor is highly variable but uniformly results in interference with

voluntary, goal-directed movements. Patients often describe the difficulty of performing simple

activities that require steady hands, such as buttoning a shirt, applying makeup, or using tools. The

functional impairment is frequently demonstrated during tasks requiring sustained posture or fine

motor control. For example, when attempting to sign a document, the individual may find that their

handwriting is large, shaky, and erratic, a condition sometimes termed tremulous micrographia,

even if the tremor was minimal while the hand was resting.

The provided reference to the actor Michael J. Fox, a prominent advocate and victim of

Parkinson's disease, serves as a powerful, public example of action tremor manifestation. When

visible on television, moments such as reaching for a microphone, holding a script, or simply

gesturing while speaking often reveal the characteristic shaking. This public observation clearly

illustrates the difference between a tremor that might be slight at rest versus one that becomes

pronounced and functionally limiting during intentional activity--a classic demonstration of the

action component of the tremor, even in the context of PD which is defined by resting tremor.

For individuals whose livelihood depends on precision--such as surgeons, artists, or musicians--

action tremors can be professionally devastating. The frequency of the tremor typically ranges

between 4 Hz and 12 Hz, depending on the cause, with ET often featuring higher frequencies

(6-12 Hz) compared to the kinetic components seen in cerebellar lesions (often lower frequency).

The patient's report of when the tremor starts (upon intention) and how it progresses (worsening as

the target approaches) is crucial clinical data that, when combined with objective measurements,

helps the neurologist quantify the tremor's severity and localize the source of the neurological

defect.

5. Differentiating Action Tremor Subtypes

Accurate differentiation among the subtypes of action tremor is fundamental for successful

neurological diagnosis and effective therapeutic targeting. While action tremor is a broad category,
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the distinction between postural, kinetic, and intention components offers a roadmap to the

underlying neural circuit involved. The postural tremor, often the easiest to elicit by asking the

patient to hold their hands out, tends to be symmetric and is the hallmark of Essential Tremor, a

disorder generally considered benign in etiology, though debilitating in its effect.

The kinetic tremor, which occurs throughout the entire range of motion, often coexists with the

postural component in ET but can also be seen in various other neurodegenerative or metabolic

disorders. It reflects an inability of the central motor programs to execute a smooth, consistent

movement. Testing for kinetic tremor involves tasks that require movement execution, such as

pouring water between containers or rapidly alternating pronation and supination of the forearms.

The tremor maintains a relatively constant amplitude during the movement, distinguishing it from

the intention type.

The intention tremor subtype is clinically the most significant for anatomical localization. Because it

represents a failure of the feedback loops that refine movement as it nears its goal, its presence

strongly points to damage within the cerebellar hemisphere, the dentate nucleus, or the superior

cerebellar peduncle. The characteristic 'overshooting' or 'past-pointing' combined with the dramatic

increase in oscillation amplitude during the final phase of movement confirms a cerebellar lesion,

often necessitating imaging studies (MRI/CT) to identify structural causes such as stroke, tumor, or

demyelination (e.g., Multiple Sclerosis). This specific distinction allows neurologists to move

beyond symptomatic treatment to address the primary neurological pathology.

6. Significance in Diagnosis

In the field of movement disorders, the temporal classification of tremor--when it occurs relative to

rest and movement--is the cornerstone of differential diagnosis. Observing the specific

manifestation of action tremor allows the clinician to effectively triage potential diagnoses. If a

patient presents with tremor, the first critical step is determining whether the tremor is primarily a

resting tremor (highly suggestive of idiopathic Parkinson's disease) or an action tremor.

If the tremor is confirmed as an action tremor, the next step is characterizing its subtypes. A

postural action tremor, particularly one that is symmetric and present bilaterally, immediately raises

the suspicion of Essential Tremor, especially if a family history is positive. Since Essential Tremor

is the most common movement disorder, this distinction is vital for avoiding unnecessary or

invasive diagnostic tests.

Conversely, if the action tremor has a prominent intention component--meaning the shaking

dramatically worsens upon approaching a target--the differential shifts immediately towards

diseases affecting the cerebellum, brainstem, or high cervical spinal cord. This finding necessitates

a more urgent and thorough investigation, including neuroimaging and specific blood tests, to rule

out treatable conditions like structural lesions, intoxication, or severe metabolic imbalances. Thus,

ARABPSYCHOLOGY.C
OM

https://scales.arabpsychology.com/?p=66761
https://scales.arabpsychology.com
https://scales.arabpsychology.com


ACTION TREMOR 6

PSYCHOLOGICAL SCALES scales.arabpsychology.com

the detailed analysis of the action tremor provides the primary neurological signature for classifying

the patient's condition and determining the appropriate management pathway.

7. Treatment and Management

The management of action tremor is entirely dependent on the accurate identification of the

underlying cause. Symptomatic relief is the primary goal, aiming to reduce the amplitude of the

tremor to improve quality of life and functional independence. For the action tremor associated with

Essential Tremor, first-line pharmacological treatments usually include beta-adrenergic blockers

(e.g., propranolol) or the anticonvulsant primidone. These medications work by damping the

abnormal oscillatory activity within the nervous system, typically achieving moderate success in

reducing the tremor magnitude in up to 50% of patients.

When action tremor is a secondary symptom of Parkinson's disease, it often improves with the

same dopaminergic agents (such as levodopa) used to treat the primary symptoms, although the

resting tremor component of PD generally responds more robustly than the action or postural

components. For cerebellar-based intention tremors, pharmacological options are notoriously

limited, and treatment often focuses on managing the underlying disease (e.g., treating multiple

sclerosis exacerbations) and utilizing physical therapy techniques to enhance stability and control.

For patients with severe, functionally debilitating action tremors (particularly those refractory to

medication, such as in advanced ET or severe cerebellar outflow disease), surgical intervention

may be considered. Deep Brain Stimulation (DBS) is a highly effective treatment, typically targeting

the ventral intermediate nucleus (VIM) of the thalamus. DBS involves implanting electrodes to

deliver continuous electrical impulses that disrupt the pathological circuitry responsible for the

tremor, offering substantial and sustained relief for many individuals whose daily lives are severely

compromised by the relentless shaking associated with their action tremor.

Further Reading

Action Tremor Definition and Classification (Wikipedia)

Essential Tremor Etiology and Treatment (Mayo Clinic)

Tremor in Parkinson's Disease (Parkinson's Foundation)

Deep Brain Stimulation for Tremor (National Institute of Neurological Disorders and Stroke)
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