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KOHNSTAMM TEST

The Essence of the Kohnstamm Test

The Kohnstamm Test, often categorized within the study of suggestibility and involuntary
movement, is a classic and widely cited demonstration used primarily to illustrate the powerful,
sometimes counterintuitive, interaction between neuromuscular fatigue and central nervous system
processing. At its core, the test is a simple physiological experiment designed to produce an
involuntary movement, often described by participants as feeling entirely autonomous and outside
conscious volitional control. The fundamental procedure involves the subject applying sustained,
intense isometric pressure against an immovable object--typically a wall--for a specified duration,
usually ranging from one to two minutes, focusing the effort on a specific limb, most commonly an
arm. This sustained exertion leads to profound localized muscle fatigue and sensory adaptation,
setting the stage for the crucial second phase of the experiment.

The defining characteristic of the Kohnstamm phenomenon manifests immediately upon the
subject stepping away from the wall and relaxing the exerted limb. Instead of remaining passively
at the subject's side, the arm spontaneously and irresistibly begins to rise, floating upwards in an
apparent defiance of gravity, often reaching a horizontal position or even higher, depending on the
intensity and duration of the initial exertion. This involuntary elevation occurs without any conscious
directive or muscular effort from the participant, frequently inducing a sense of profound surprise
and detachment from the bodily action. The core teaching derived from this experience is precisely
its purpose: it serves as a powerful, undeniable demonstration to the participant of how it feels to
yield passively to an external or internal physiological force, highlighting the existence of
movements that bypass the normal executive control centers of the brain, a concept central to the
study of ideomotor responses and suggestibility.

Although seemingly straightforward, the test provides a rich substrate for psychological inquiry,
demonstrating not only a physiological reaction but also influencing the participant's understanding
of their own bodily autonomy and the power of unconscious processes. The resulting movement is
often steady and slow, resisting immediate conscious attempts to lower it, reinforcing the
perception of an external or automatic force at work. This reaction is fundamentally different from a
simple reflex; rather, it represents a complex post-activation phenomenon rooted in the
adaptation and subsequent rebound of the neural pathways controlling muscle tone and position,
making it a compelling tool for introductory psychology courses and deeper investigations into the
mechanisms of motor control and the nature of conscious agency.

Historical Genesis and Context

The Kohnstamm Test is named after its originator, Oskar Kohnstamm, a German neurologist and
psychiatrist who first formally documented and analyzed this phenomenon in the early 20th
century, specifically around 1915. Kohnstamm was deeply interested in the study of volition,
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fatigue, and the interplay between conscious control and automatic bodily processes, a field of
inquiry that was burgeoning during the transition from classical neurology to modern physiological
psychology. His work sought to systematically categorize and understand movements that
appeared to be outside the realm of intentional control, providing empirical support for theories
regarding the automaticity of certain motor behaviors following specific conditioning or
physiological stress. The test quickly gained traction among European researchers due to its
simplicity, reproducibility, and the striking nature of the involuntary reaction it elicited.

Initially, Kohnstamm employed the test not merely as a parlor trick or a demonstration of muscle
fatigue, but as a potential diagnostic tool, particularly in the context of hysteria and certain
neurological conditions where disturbances in motor control and suggestibility were prominent
features. He viewed the spontaneous rising of the arm as an objective metric reflecting the state of
the central nervous system's regulatory capacity after extreme peripheral stimulation. The test
provided a concrete example of the body performing an action without the necessary conscious
command, thereby challenging the purely Cartesian view of mind-body control that was still
influential at the time. This focus on involuntary action linked the Kohnstamm phenomenon
intrinsically to contemporary research on hypnotic suggestibility and the concepts of ideomotor
action championed by theorists like William James and others exploring the link between thought,
suggestion, and physical manifestation.

Furthermore, the test served as a methodological precursor to later, more sophisticated
assessments of suggestibility, such as the widely used procedures developed by Clark Hull and
others, which often relied on subtle, yet measurable, involuntary physical responses. The historical
significance of Kohnstamm's contribution lies in its empirical isolation of a predictable post-fatigue
rebound effect, providing a standard, non-verbal measure of a subject's capacity for passive
submission to physiological forces. This paved the way for distinguishing between truly voluntary
actions and those driven by lower-level neurological mechanisms or sensory feedback loops,
fundamentally contributing to the understanding of motor control hierarchies within the nervous
system and the psychological experience of agency.

Detailed Procedure and Methodology

Executing the Kohnstamm Test requires adherence to a precise methodology to ensure the
reliability and pronounced nature of the resulting involuntary movement. The procedure is typically
divided into three distinct phases: preparation, exertion, and observation. During the preparation
phase, the subject is instructed to stand upright, usually facing perpendicular to a solid, vertical
surface such as a wall or door frame, ensuring that the arm to be tested is positioned flush against
the surface. The instructions emphasize that the subject must maintain a relaxed posture
throughout the body, except for the required effort in the designated limb, minimizing confounding
factors like generalized muscle tension or bracing.
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The critical exertion phase begins when the subject is instructed to press the arm--often specifically
the back of the hand or the entire length of the forearm--as tightly and forcefully as possible against
the immovable surface. This pressing must be isometric, meaning the muscle is contracted
intensely but the limb itself remains stationary, preventing movement. The duration of this intense
contraction is crucial; standard protocols recommend sustaining the maximal effort for a period
ranging from 60 to 120 seconds. This sustained, maximal effort induces deep muscle fatigue and
temporarily exhausts the motor neurons responsible for maintaining the contracted state, a
physiological precondition necessary for the subsequent rebound effect. The subject is usually
encouraged to concentrate solely on the act of pushing and to maintain the highest level of force
possible throughout the designated interval.

The final phase, observation, commences when the time limit is reached. The subject is instantly
instructed to relax the arm completely and step one full pace away from the wall, ensuring the limb
is hanging freely at their side. It is paramount that the subject is explicitly told not to actively move
or attempt to control the arm's position during this phase, but rather to allow it to hang loosely
and observe any resulting spontaneous movement. If the procedure has been executed correctly,
the tested arm will begin to rise slowly and steadily, seemingly of its own accord, often reaching an
angle of 30 to 90 degrees relative to the body before gravity and returning muscle tone bring it
back down. The measurement of interest is typically the maximal angle achieved and the duration
of the involuntary elevation, providing quantifiable data points for research purposes.

Physiological Mechanisms Underlying the Phenomenon

The involuntary arm elevation observed during the Kohnstamm Test is not a product of residual
muscular energy but rather a complex neurological rebound effect resulting from extreme
neuromuscular fatigue and the subsequent disruption of normal muscle tonus regulation
mechanisms. The primary mechanism involved is often attributed to the temporary alteration of the
excitability of the motor neurons in the spinal cord and the subsequent processing of
proprioceptive feedback. During the sustained isometric contraction against the wall, the motor
units responsible for the pressing movement (antigravity muscles, in this context) are driven to
exhaustion, a process that leads to a temporary increase in the threshold required to maintain the
contraction, known as central fatigue.

Crucially, the intense contraction also involves the continuous activation and adaptation of muscle
spindles and Golgi tendon organs, the body's primary proprioceptors responsible for monitoring
muscle length and tension. While the muscles actively contracting (agonists) are fatigued, their
opposing muscles (antagonists) have been relatively relaxed. When the subject steps away and
consciously relaxes the exerted arm, the fatigued motor neurons supplying the previously
contracted muscles exhibit a post-tetanic potentiation or a rebound hyperexcitability, leading to a
temporary imbalance in the resting tone between antagonistic muscle groups. Furthermore, the
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prolonged static load may bias the central integration of proprioceptive signals, creating a
temporary "set point" or feeling of zero tension that, when released, results in the arm
spontaneously seeking a new equilibrium position, interpreted by the nervous system as the
natural resting state, even though it involves an upward movement.

The resulting upward drift is essentially a passive motor overflow stemming from the temporary
functional weakness of the exhausted extensor muscles relative to the flexors, or, more accurately,
the temporary over-firing of motor neurons that were inhibited during the sustained press. This
state is sometimes referred to as Kinesia paradoxa or the negative after-effect of sustained
muscular effort. The phenomenon demonstrates a powerful example of how sustained peripheral
input can temporarily override the standard gravitational reference frame maintained by the central
nervous system, showing that the body's default postural settings are dynamically regulated and
susceptible to modification through focused physiological stress, leading to a motor response that
feels entirely externalized to the participant's conscious will. This emphasizes the role of
subcortical and spinal reflex arcs in maintaining posture and movement, even in the absence of
intentional cortical input.

Psychological Interpretation and Ideomotor Action

From a psychological standpoint, the Kohnstamm Test is highly valuable because of the subjective
experience it generates: the feeling of yielding passively to an external, irresistible force, aligning it
closely with the concepts of ideomotor action and passive suggestibility. Ideomotor action posits
that the mere thought or suggestion of a movement, even in the absence of conscious intent to
execute it, can trigger the corresponding muscular reaction. While the Kohnstamm Test is initiated
by a physiological demand (fatigue), the subsequent involuntary movement is often interpreted
psychologically as a compelling demonstration of the body acting independently of the executive
self, thereby making the subject more receptive to the idea of non-volitional movements.

The experience is frequently used in clinical and experimental settings to gauge an individual's
level of primary suggestibility--the degree to which a person can experience a bodily change or
sensation in response to a verbal cue, provided the cue is linked to a pre-existing physiological
state. After experiencing the arm rise involuntarily, subjects often report feeling their will
overridden, which can enhance their belief in the power of suggestion for subsequent tests. The
test vividly illustrates the difference between an action that is willed (volitional) and one that is
executed automatically or involuntarily (autonomic or reflexive), challenging the participant's
intuitive understanding of agency and control over their own physical body. This distinction is
crucial in understanding phenomena ranging from hypnotic states to the placebo effect, where the
expectation of an outcome can dramatically influence physiological reality.

Furthermore, the Kohnstamm Test provides a quantifiable, objective measure of a subject's
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capacity for dissociation between intent and outcome. The subject's inability to immediately halt or
suppress the rising arm, even when consciously attempting to do so, reinforces the notion that
certain motor programs operate below the level of immediate cortical management. Researchers
utilize this response to study individual differences in inhibitory control and the susceptibility to
external influence. Individuals who experience a highly pronounced and prolonged effect may be
considered more susceptible to passive suggestions, as their nervous system appears more prone
to allowing temporary physiological imbalances to manifest as overt, uncontrollable actions. Thus,
the test transcends mere physiology, offering deep insights into the cognitive and affective
dimensions of bodily control.

Clinical Applications and Research Utility

While the Kohnstamm Test is rarely used today as a standalone diagnostic tool, it retains
significant value in experimental psychology, educational settings, and specialized clinical
applications focusing on suggestibility and motor control training. In research, the test is often
incorporated as one item within comprehensive suggestibility scales, such as the widely used
Stanford Hypnotic Susceptibility Scales (SHSS) or the Harvard Group Scale of Hypnotic
Susceptibility (HGSHS). In these contexts, the Kohnstamm response--or variations thereof, such
as the arm levitation item--serves as an objective, measurable indicator of a participant's capacity
for experiencing suggested involuntary movement, which correlates strongly with their overall
hypnotic responsiveness. A strong Kohnstamm effect predicts a higher likelihood of responding
positively to subsequent, more complex hypnotic suggestions.

In clinical practice, particularly in fields like physical rehabilitation or psychosomatic medicine, the
principle underlying the Kohnstamm Test is sometimes subtly employed to help patients
understand and manage involuntary movement patterns or to facilitate deep muscle relaxation. By
demonstrating that the body can move or change state without direct volitional effort, therapists
can guide patients toward accepting passive therapeutic states, such as deep relaxation or the
release of chronic tension, without the interference of anxious or overly controlling cognitive
processes. It helps demystify the body's capacity for automatic self-regulation, thereby reducing
resistance to treatments that require passive cooperation, such as certain forms of biofeedback or
guided imagery designed to modulate autonomic functions.

Moreover, the Kohnstamm phenomenon is a powerful pedagogical tool in neuroscience and
psychology education, providing a simple, safe, and reproducible demonstration of several
complex principles: the neural organization of motor control, the effects of muscle fatigue on
central pathways, and the subjective experience of agency loss. Researchers also utilize variations
of the test to investigate the neural correlates of movement disorders, studying how the brain
processes efferent copies (the internal prediction of movement) versus afferent feedback (sensory
input from the muscles). By analyzing the magnitude and duration of the involuntary drift, studies
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can differentiate between subjects with high levels of motor control awareness and those who
are more easily swayed by proprioceptive after-effects, contributing valuable data to the
understanding of sensorimotor integration.

Limitations and Related Neuropsychological Concepts

Despite its historical importance and pedagogical utility, the Kohnstamm Test is subject to several
limitations that affect its reliability and predictive validity in clinical diagnosis. The magnitude of the
effect is highly dependent on individual factors, including the subject's ability to maintain maximal
isometric effort, their baseline muscle strength and fatigue resistance, and, critically, their
psychological willingness to relax completely and allow the movement to occur. Subjects who
subconsciously attempt to suppress the movement, or who fail to exert sufficient initial force, will
exhibit a diminished or absent response, leading to variability that is not purely neurological.
Furthermore, quantifying the exact degree of involuntary rise can be difficult without precise
motion-capture equipment, often relying on subjective visual estimation or basic protractor
measurements, introducing significant measurement error.

The Kohnstamm Test is often compared to other related neuropsychological demonstrations that
illustrate automatic or involuntary responses. Key among these is the Chevreul Pendulum Test,
which demonstrates ideomotor action based purely on suggestion and expectation rather than
physiological fatigue. Unlike the Kohnstamm Test, where the movement is caused by a
physiological rebound following intense exertion, the Chevreul pendulum moves because the
subject subconsciously enacts the subtle muscular adjustments corresponding to their mental
expectation of movement. Another related concept is the Postural Sway Test, which measures
involuntary body oscillations in response to sensory input or suggestion, highlighting the
continuous, largely unconscious effort required to maintain upright posture.

In modern neuropsychology, the Kohnstamm phenomenon is understood less as a measure of
psychological weakness or suggestibility and more as a robust demonstration of the plasticity and
dynamic compensation mechanisms within the motor system. It highlights that the neural
architecture responsible for setting muscle tone and body position operates on a finely tuned
equilibrium that can be significantly perturbed by sustained exertion. Advanced neuroimaging
studies have shown that the phenomenon involves complex interactions between the cerebellum,
which manages motor coordination; the basal ganglia, which control initiation and inhibition of
movement; and the primary motor cortex. The study of the Kohnstamm effect continues to provide
a valuable, if elementary, window into the sophisticated, often non-conscious processes governing
human movement and the subjective experience of having a body.
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