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Spinal motion palpation (SMP) is a standard component of a manual therapy examination despite
questionable reliability. The present research is inconclusive as to the relevance of the findings from SMP,
with respect to the patient’s pain complaints. Differences in the testing methods and interpretation of
spinal mobility testing are problematic. If SMP is to be a meaningful component of a spinal examination,
the methods for testing and interpretation must be carefully scrutinized. The intent of this narrative review
is to facilitate a better understanding of how SMP should provide the examiner with relevant information
for assessment and treatment of patients with spinal pain disorders. The concept of just noticeable
difference is presented and applied to SMP as a suggestion for determining the neutral zone behavior of
a spinal segment. In addition, the use of a lighter, or more passive receptive palpation technique, is
considered as a means for increasing tactile discrimination of spinal movement behavior. Further
understanding of the scientific basis of testing SMP may improve intra- and inter-examiner reliability. The
significance of the findings from SMP should be considered in context of the patient’s functional problem.
Methodological changes may be indicated for the performance of SMP techniques, such as central
posterior-anterior (PA) pressure and passive intervertebral motion tests, in order to improve reliability.
Instructors of manual therapy involved in teaching SMP should be knowledgeable of the neurophysio-
logical processes of touch sensation so as to best advise students in the application of the various testing
techniques.
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Introduction
Spinal motion palpation (SMP) is used by manual

therapists to guide treatment interventions, yet reliable

and valid testing methods have not been established.1–7

Presently, the Treatment Based Classification of patients

with non-specific low back pain,8 and one Clinical

Prediction Rule9 utilize segmental hypomobility as a

criterion for identifying patients who would benefit

from mobilization/manipulation. The potential for

inappropriate or ineffective interventions may result

from utilization of an examination tool with question-

able reliability. Pain provocation tests have, to date,

demonstrated greater reliability than SMP for detect-

ing lumbar instability.10 Therefore, use of segmental

motion tests as a criterion for recognizing patients with

lumbar instability is likewise questionable.

The differences in interpretation of spinal motion

behavior by palpation may relate to an examiner’s

focus. For example, the examiner may concentrate on

the amount of displacement of the spinal motion

segment or its resistance to manual force or pressure.

Examiners may also assess the velocity of vertebral

displacement or the sequential order in which the

vertebra are recruited during passive intervertebral

motion testing. To more fully understand and inter-

pret the SMP process, a review of touch sensation is

appropriate. Understanding the mechanisms involved

in touch sensation may help determine if modifica-

tions in motion palpation can improve reliability.

Consequently, one objective of this review is to

examine the various neurophysiological mechanisms

involved in the processing of touch sensation.

Tactile Sensibility of the Human Hand
Understanding the tactile acuity of the hand and

fingertips relative to spinal motion testing requires

review of the different mechanoreceptors and end

organs responsible for mediating the sense of touch.11

The relative densities and receptive fields of each type

of mechanoreceptor determine the function of the

mechanoreceptor in tactile perception. Four types of
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highly sensitive mechanoreceptor units in the glab-

rous (hairless) skin of the human hand have been

identified — RA, PC, SA I, and SA II.12 The end

organs of these mechanoreceptors are known, respec-

tively, as Meissner corpuscles, Pacinian corpuscles,

Merkel receptors, and Ruffini end organs.13

Mechanoreceptors mediating the sensation of

touch are divided into two functional groups: slowly

adapting and rapidly adapting.11 Slowly adapting

mechanoreceptors, such as Merkel receptors in the

skin and Ruffini corpuscles in the subcutaneous tissue

layer beneath the glabrous skin of the hand, respond

continuously to constant stimuli.

Rapidly adapting mechanoreceptors, such as the

Meissner corpuscles in the glabrous skin of the hand

and Pacinian corpuscles in the subcutaneous layer,

respond to changes in velocity at the onset and/or end

of a movement activity.11 The number of slow and

rapid adapting mechanoreceptors in the glabrous skin

area of the hand is about the same.13 The overall density

of mechanoreceptors increases slightly from the palm

to the proximal phalanx of the finger, but increases

abruptly from the proximal phalanx of the finger to the

tip of the finger. The RA and SA I mechanoreceptor

units containing Meissner and Merkel’s corpuscles

account for the greatest change in overall density from

the palm to the finger tip (Fig. 1).

In addition to the proximal to distal mechanor-

eceptor density gradient from palm to finger tip,

differences were also noted across finger tips. The

highest concentration of mechanoreceptors is found

on the index and middle fingers versus the thumb and

radial half of the ring finger. Consequently, the higher

density of mechanoreceptor units in the first and

second finger tips may allow these fingers to be more

suitable for SMP.

The receptive field of a mechanoreceptor corre-

sponds to that region of the skin or subcutaneous

tissue that is innervated by the terminals of the

receptor and the surrounding tissue conducting the

stimulus to the receptor. The size of the receptor field

determines the ability of the receptors to discriminate

spatial details.11,14 Smaller receptor fields are more

discriminatory than larger receptor fields. Meissner’s

corpuscles and Merkel’s cells located on the fingers

have smaller receptor fields in contrast to Pacinian

and Ruffini corpuscles. As a result, Meissner cor-

puscles and Merkel receptors on the fingers can

resolve fine spatial differences. Pacinian and Ruffini

corpuscles can only detect coarse spatial differences.

Therefore, with respect to SMP, the smaller receptor

fields of the Meissner corpuscles and Merkel receptors

are more discriminatory for the recognition of the

subtle spatial changes incurred by vertebral motion

testing. In the brain, the cortical area representing the

fingers is greater than the palm. Consequently, the size

of the receptive field and its cortical representation are

inversely related.15

Sensory discrimination, quantified by measuring

two-point discrimination thresholds, varies through-

out the body.11 Finger tip two-point discrimination is

five times greater than on the palm. As a result, the

greatest capacity for sensory discrimination resides in

the fingertips where there is the highest density of

mechanoreceptors, the smallest receptive fields, and

the greatest cortical representation.11 Therefore, from

a neurophysiological perspective, the finger tip assess-

ment used in passive intervertebral motion testing has

Figure 1 Overall density of mechanoreceptors at the finger tip, proximal finger, and palm demonstrating the finger tip to

contain approximately five times more Meissner corpuscles than the palm. Filled dark column denotes Meissner corpuslces,

stippled gray column denotes Merkel’s receptors, hollow white column denotes Pacinian corpuscles, and hatched column

denotes Ruffini end organs (Johansson RS, Vallbo AB. Tactile sensibility in the human hand: relative and absolute densities of

four types of mechanoreceptive units in glabrous skin. J Physiol 1979; 286: 291).13
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greater potential for motion discrimination than the

palmar pressure used in producing posterior-anterior

(PA) test force.

The rapidly adapting mechanoreceptors in the

glabrous skin of the finger tips contain Meissner’s

corpuscles, which are sensitive to low frequency

sinusoidal mechanical stimuli and play a critical role

in grip control.16 When assessing passive intervertebral

motion, a steady skin indentation stimulus generated

by sustained palpation pressure motion results in

prompt inactivation of the rapidly adapting mechan-

oreceptors within several hundred milliseconds.11 The

slowly adapting mechanoreceptors in the skin remain

active to evaluate the spatial and temporal character-

istics of the motion stimulus by providing ongoing

information about the forces on the hand.16 Given the

firing pattern behavior of the rapid adapting mechan-

oreceptors, the clinician involved in SMP should

appreciate the significance of using light pressure to

facilitate activation of mechanoreceptors as well as

recognize the importance of evaluating the initial

motion response.

Central Processing of Sensory Motion Stimuli
The detection of a movement stimulus is a primary

function of higher cortical neuronal activity within

areas 1, 2, and 3 of the somatosensory cortex.15

Understanding that the somatosensory cortex is the

executer for detecting somatic sensation is fundamen-

tal to SMP. The role of our somatosensory cortex in

the manual detection and coding of various movement

activity demonstrates the importance of trusting our

sensory perceptions of movement rather than critically

analyzing the motion event by overutilization of the

associative areas in the prefrontal cortex. An analogy

perhaps applicable to the importance of recognizing

the contribution of the somatosensory cortex in SMP

detection relates to the intellect’s approach to learning

how to dance by analyzing the steps or numbers

instead of feeling or trusting their body movements.

Touch perception should, therefore, involve a primary

feeling process and not a primary thought process.

Both educators of manual therapy and students should

be aware that excessive prefrontal cortex critical ana-

lysis during SMP may actually interfere with accurate

identification of the movement event given that central

processing of the movement occurs within the soma-

tosensory cortex.

Each of the four regions of the primary somatic

sensory cortex receives input from all areas of the

body surface. Area 1 receives input from the rapidly

adapting cutaneous receptors and respective neurons

whereas area 2 obtains input from the deep pressure

receptors.15 The neural image in the sensory cortex of

a non-painful sensory stimulus, however, does not

always represent the exact sensation. In one study

involving the fingers of awake monkeys, the pressure

detecting Pacinian corpuscles in the subcutaneous

region did not transmit an exact signal of a sensory

stimulus.17 As a result, the cortical representation of

the sensation in area 2 was different from the actual

sensation. In contrast, the slow adapting Merkel and

rapid adapting Meissner touch receptors in the skin

transmitted a true neural image of the sensation in

area 1 that was consistently reproduced in the soma-

tosensory cortex.17 The clinical implication of touch

sensors conducting a truer sensory signal than pressure

receptors favors the use of finger tip palpation to detect

spinal segmental motion versus manual pressure tech-

niques such as spring tests.

Understanding the relationship between the dis-

charge of sensory neurons from touch receptors and

the perceived intensity of the stimulus is essential for

accurately detecting motion activity. The concept of

just noticeable difference introduced by Weber18 and

extended by Fechner19 refers to the smallest difference

perceivable between a reference stimulus, such as a

palpating finger, and a second stimulus, such as the ini-

tial motion induced at a spinal segment.19 When the

motion stimulus exceeds the sensory threshold, the

stimulus is detected by the palpation finger. The amount

of motion stimulus necessary to create sensation is the

sensation of the just noticeable difference.20,21

The sensitivity of a sensory system to differences in

sensation is, therefore, a function of the strength

of a stimulus. For example, the ability to feel a

difference between 1 and 2 kg is easier than feeling a

difference between 50 and 51 kg, despite the fact the

difference between weights is the same. In accordance

with the Fechner–Weber theory,19 the perception of

motion or stiffness at a spinal segment is likely to be

more discriminatory when the intensity of the force

application is applied in a manner to detect the just

(first) noticeable displacement. Clinical application of

the Fechner–Webner19 theory to the delivery of PA

forces onto spinous processes of a prone patient

suggests that the examiner is less able to perceive

motion displacement or stiffness when a force of

150 N is applied that results in 2.5u of segmental

extension than if a force of 50 N is applied which

results in 1u of segmental extension. A lighter test

force, which detects the first noticeable displacement

of spinal segmental movement, is likely to be a more

accurate motion sensor than stronger test forces that

produce more movement. Recognition of the neuro-

physiological significance for using lighter test forces

coupled with the understanding that manual therapists

often underestimate the amount of force generated in

testing for spinal motion22 is an important concept for

manual therapy instructors.

Most studies examining the encoding of informa-

tion from peripheral tactile sensory systems have
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focused on the firing rates of individual neurons

which are calculated by spike counts in a given period

of time.16,23,24 A recent finding demonstrates that the

firing rates assessed by the total number of spike

counts provide information about the shape and

force direction of an object contacted.25 In a com-

parative study, however, the information from tactile

afferent neurons, with regard to surface curvature

and force direction based on initial spike timing, was

at least 2.2 and 1.6 times, respectively, larger than

that of total spike counts during a 125-ms period of

force increase.26 The practical application of this

study regarding the importance of first spike timing in

tactile perception of surface contour and force

direction relates to the emphasis an examiner should

place on the initial motion event induced by a passive

motion test.

Age Factor in Affecting Tactile Perception
Tactile perception is influenced by many factors such

as aging, finger tip conformation, usage or immobili-

zation, vision, attention, and frequency usage. Aging

results in structural modifications in both Meissner’s

and Pacinian corpuscles as well as in a reduction in

number and cross-sectional area.27–29 The vibrotactile

sensitivity of pathways involving Pacinian corpuscles

has been reported to be impaired with age.30 Older

adults (mean ages of 55 and 65 years) also have a

reduction in Meissner corpuscles in the index finger

and an impaired touch threshold that is 2.5 times

greater than younger control subjects (mean ages of

10, 20, and 35 years).31 In addition, older subjects

(§65 years of age) were found to have an average

decline of 70% in two-point discrimination in the

fingertips.32 The loss of spatial acuity with aging is not

only related to the loss of skin receptors, but also to

progressive thinning of the receptors.33 The atrophy of

myelinated primary sensory neurons may also account

for an age-related reduction in sensory nerve conduc-

tion velocity.34 Degradation of tactile senses as a result

of aging may be a significant consideration with

respect to reliability studies of SMP.

Skin Conformation and Tactile Acuity
The ability of the finger tip skin to conform to the

spatial details of a surface or object is also a factor in

tactile spatial acuity. Skin conformance has been

found to account for 50% of the variance in tactile

spatial acuity in young subjects.35 Subjects with more

compliant finger tip skin had greater conformation to

the skin surface palpated than subjects with less finger

tip compliant skin.35 In another study on finger tip

skin conformance, a 30 g force produced 1.5 mm of

skin indentation while an increase of force to 100 g

only caused an additional 0.6 mm of indentation.36

Therefore, forces greater than 30 or 40 g result in

minimal additional finger tip skin conformation.

Subjects with the most compliant skin on the finger

tips produced large indentation (compliance) with

light force and were found to have substantially lower

tactile perception thresholds. Therefore, the manner in

which the local skin tissue is distorted determines the

accuracy of tactile spatial acuity rather than the

intensity of pressure delivered. Since skin conformance

was found to be virtually identical in young and old

subjects, the loss of spatial acuity with aging is most

likely due to changes in the neural mechanisms.35

Visual Tactile Enhancement of Tactile
Perception
Tactile perception is reportedly improved by visual

stimulus.37–39 Viewing the hand while palpating

versus viewing a neutral object (a flat piece of wood)

appearing in the same spatial location as the hand

enhances the sense of touch. Study participants had

faster tactile reaction times,37 improved two point

discrimination,38 and better grating discrimination

thresholds (ability to discern alternate grooves and

ridges with the fingertips) while viewing the hand.39

The concept of visual-tactile enhancement by viewing

the hand allows a preset or an anticipatory tuning of

neural circuits in the primary somatosensory cortex

that facilitates the processing of a subsequent tactile

stimulus.40

The importance of the visual cortex in tactile

perception has been further demonstrated by increased

activation of the visual cortex near the parieto-occipital

fissure on positron emission tomography during tactile

discrimination of ridges and grooves that were either

wide apart or narrow (grating orientation). This is an

example of a cross-modal interaction that characterizes

normal perception whereby visual imagery is used to

enhance tactile sensing.41 Conversely, blocking visual

cortical processing disrupts tactile discrimination of

orientation.42 Increased activity in the visual cortical

areas during tactile shape discrimination has been

noted on functional MRIs.43 Given the enhancement

of tactile perception secondary to the activation of the

visual cortex, the use of visual imagery in motion

palpation may help to improve accuracy and consis-

tency in detecting spinal segmental movement.

Attentive State and Sensory Processing
The attention an examiner devotes to spinal motion

palpation may also determine the outcome inter-

pretation. Attention has been defined as the ‘state of

mind wherein an individual expects particular infor-

mation and prepares to perceive and act on that

information’.44 Being attentive is, therefore, an active

process whereby one attends to a specific stimulus when

there are various competing stimuli. Manipulating the

attentive state has been shown to modify the proces-

sing of sensory information and alter the percep-

tion of vibrotactile stimuli and texture changes.45,46
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Psychophysiological studies have demonstrated the

detection of tactile stimuli is best when attention is

directed toward the tactile modality and poorest when

directed away from the tactile modality and towards

a visual modality.47,48 Manipulating the examiner’s

attention by means of different colored LED instruc-

tional cues significantly influenced the ability of

subjects to detect and discriminate small changes in

texture on the palmar surface of the distal phalanx of

the middle finger of the dominant hand using passive

touch.49 Both accuracy and reaction time significantly

improved when the subject’s attention was selectively

directed toward four different textured surfaces, as

compared to when attention was misdirected towards

a visual stimulus. In regard to the teaching and

learning of SMP, the examiner’s attention should be

directed towards the patient’s body.

Sensory Perception Enhancement through
Movement Stimulus
Although the perception of coarse textures, such as

embossed dots on a page or the array of teeth on a

comb, can be discriminated by spatial cues (size,

shape, density, and arrangement of the structure),50

the perception of fine texture is difficult using spatial

cues alone.51 Perception of fine textures (particle sizes

of 9–15 mm) is possible because of the ability to detect

and discriminate information-rich vibrations that are

produced when the skin (finger tip) moves across a

surface (spinal segments) or when a surface moves on

the skin. Eliminating movement interferes with the

perception of fine surfaces because, without move-

ment, there is little cutaneous vibration.52 Thus, a

temporal code (vibrotaction) provides an essential

contribution to the perception of fine textured sur-

faces while a spatial code predominates for the detec-

tion and discrimination of coarse textures. The

Pacinian channels play a more important role than

the RA (Meissner and Merkel mechanoreceptors)

channels in discriminating fine textured surfaces.

Both channels demonstrate greater discrimination

with low-frequency vibrations (10 and 30 Hz) than

with higher frequency vibrations (100 and 300 Hz).48

The speed at which a fine textured surface moves over

the skin of the finger tip, therefore, affects the ability to

discriminate a sensory stimulus. This study suggests

that a slow induction of spinal movement during SMP

testing may enhance tactile discrimination.

Significance of Frequency of Use on Tactile
Perception
Psychophysiological studies have demonstrated that

tactile spatial resolution is greater in blind subjects

than in age-matched sighted subjects.53–55 Blind sub-

jects show no age-related decline in tactile acuity in

comparison to age-matched sighted subjects who

demonstrate a decrease in tactile acuity of nearly 1%

per year.56 The tactile acuity of blind subjects did not

correlate with Braille reading speed, the amount of

Braille reading per day, the age in which Braille was

learned, or the years of blindness.56 The use of active

touch (tactile scanning with the fingers to explore

objects)57 in activities of daily living by the blind

appears to be the most important factor in the

preservation of tactile acuity across the life span rather

than Braille reading.56 The difference observed may

relate to the reliance on vision by sighted people to

distinguish between keys, coins, or clothing fabric

texture, whereas blind people rely completely on tactile

shape or texture discrimination. Sighted individuals

handle and touch the same objects as blind people,

but, in contrast to the blind, are not required to focus

all of their attention on the geometry and texture of the

objects being discriminated.

Further support for the contention that increased

use, reliance, and focus improve tactile perception has

been demonstrated in a study that immobilized hands

and arms of 31 subjects for an average of 5.8 weeks.58

Following the immobilization period, the spatial two-

point discrimination thresholds on the tip of the

index finger were significantly higher for the immo-

bilized index finger when compared to the non-

immobilized finger. Discrimination thresholds of the

immobilized hand returned to control levels on the

non-immobilized side in 2–3 weeks. Immobilization

also appears to have an effect on cortical activation.

In contrast to the enlargement of cortical maps from

increased use, 2 weeks of immobilization of the index

finger resulted in a significant decrease in blood

oxygen levels, as measured by functional MRI, within

the related S1 area of the somatosensory cortex. The

reduced vascular activation in the somatosensory

cortex secondary to enforced immobilization was

parallel to the impairment in tactile perception.58

Increased frequency of use of the hands may also

account for the significantly higher spatial acuity in

professional pianists as compared to nonmusicians.59

Tai Chi practitioners, likewise, have been shown to

have tactile spatial acuity greater than age-matched

gender controls.60 The results of this study are not

due to direct touch tactile training, but perhaps from

the Tai Chi practitioner’s mental attention on the

body (particularly the hands and fingers) as slow

movement activity is performed. Both the pianist and

the practitioner of Tai Chi have intensive practice

routines potentially enhancing neuronal efficiency

and cortical organization of tactile acuity leading to

lower spatial discrimination thresholds.

Summary
Many variables affect tactile perception: finger tip

utilized, intensity of the motion stimulus (or degree of

manual pressure utilized), speed of the motion induced,
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visual focus to the tactile task, attentiveness to the

motion exam, finger tip conformation to the spatial

details of the surface, texture of the surface, age of the

examiner, and frequency of use of the finger tips

(Table 1). Evidence exists for using either the first or

second fingers for spinal motion palpation because of

the higher number of mechanoreceptors located in

these finger tips. Finger contact that optimizes skin

conformation to the body surface is recommended in

order to lower thresholds of tactile perception in favor

of the amount of finger pressure. A passive receptive

approach to spinal motion palpation involving palpa-

tion contact with minimal palpation pressure enhances

the activation of touch mechanoreceptors such as

Meissner’s corpuscles and Merkel’s endings and con-

ducts a true signal of the motion event to the somato-

sensory cortex.

Recognition of the just noticeable difference

between the motion stimulus induced by the test and

the motion event may also increase tactile perception

of the movement. Spinal segmental motion analysis of

the first noticeable movement induced by a gentle test

movement stimulus places emphasis on the evaluation

of the neutral zone behavior in the spinal motion

segment. For example, during passive physiological

intervertebral motion testing of lumbar segmental

forward bending, the manual therapist palpates the

ease in which the spinous processes separate upon the

first arrival of motion at the segment instead of

concentrating on the degree to which the spinous

processes separate. If examining the initial resistance-

free movement (described as the neutral zone of the

spinal motion segment) enhances tactile perception,

intertherapist reliability may improve. Examination of

spinal segmental motion behavior using the just

noticeable difference concept may also contribute to

the clinical understanding of spinal segmental instabil-

ity and provide support for motor control manage-

ment strategies.

The concept of just noticeable difference may also

apply to the central PA test commonly used to assess

vertebral motion stiffness at the segmental level.

Induction of gentle PA force would less likely

influence adjacent vertebral segments and thus be

more specific to the test segment, but may also allow

for greater sensory discrimination of neutral zone

behavior than a stronger force used to assess total

amount of displacement. Perhaps previous studies on

spinal motion palpation have placed too much

emphasis on segmental range of motion and not

enough focus on motion quality such as ease or

resistance to movement.

To improve tactile perception, the manual thera-

pist is also encouraged to use visual focus and/or

visual imagery to the spinal region to be examined

when possible. Full attention to the motion test has

also been found to facilitate tactile detection and

awareness. Since motion awareness and perception

accuracy is enhanced through repetition, the manual

therapist is encouraged to use SMP as a routine part

of every spinal pain patient examination. With

respect to passive intervertebral motion testing, the

examiner should also consider inducing the segmental

motion slowly, since the ability to discriminate the

sensory motion stimulus is enhanced at slower speeds.

Manual therapists applying spinal motion tests to

help determine the nature of a patient’s motion

impairment and guide treatment decisions should be

aware of the various factors that may influence the

interpretation of a spinal segmental motion event.

Table 1 SMP clinical considerations to improve accuracy and reliability

Variables affecting tactile perception Possible ramifications for SMP

Finger tip palpation versus palmar palpation Utilize one of the first two finger tips to assess passive intervertebral
motion versus palmer pressure to analyze vertebral spring

Trust of the somatosensory impression of the
movement stimulus analyzed by palpation

Excessive over-analysis of a movement stimulus assessed by palpation
may lead to false interpretation of the motion event. SMP is centrally
processed in the somatosensory cortex not the pre-frontal cortex

Use of touch sensors or pressure sensors Touch sensors conduct a truer signal of the motion event to the
somatosensory cortex than pressure sensors

Palpatory contact or force used Use of light contact or force is more accurate than greater
force for motion palpation

Analysis of the motion event Focus on palpating the initial motion elicited instead of concentrating
solely on the amount of motion

Age Degradation of tactile receptors with age may affect SMP discrimination.
Take care of your hands and fingers

Finger tip skin conformation to the spatial
details of the body surface being palpated

Skin conformation of the hand and finger tip to the body part palpated
enhances tactile perception more than the amount of pressure

Actual viewing of the body Actual viewing of the body facilitates the processing of tactile stimuli by
presetting neural circuits in the somatosensory cortex

Visual imagery Visual imagery enhances tactile sensory discrimination
Attentiveness to the motion task Attentional direction to SMP may significantly influences tactile

detection and discrimination
Test movement induction Slow test movement induction enhances tactile perception of

fine textured surfaces (i.e. skin)
Frequency of use Frequent practice of motion palpation may improve tactile acuity
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Researchers examining reliability of spinal motion

examination techniques used by manual therapists

need to account for the variables that affect tactile

perception in the design of studies assessing spinal

segmental movement. Additional consideration of the

variables that affect tactile perception is necessary to

obtain meaningful information from SMP tests that

help decide an appropriate intervention. The decision

to utilize manipulation for the purpose of improving

spinal mobility, or a motor control exercise approach

to provide spinal stabilization, may be determined at

least in part from an accurate interpretation of spinal

motion by palpation. The accuracy in interpreting

spinal segmental motion by palpation is, therefore,

likely to affect treatment outcome.
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