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Abstract: Tactile acuity refers to the precision with which we can sense touch, 1 

and this precision is thought to be impaired in some chronic pain conditions2. 

Recent neuroscientific researches have suggested that chronic pain is accompanied 

by cortical reorganization and may serve an important function in the persistence 

of the pain experience. Discriminative ability is dependent on the integrity of 

primary somatosensory cortex; hence, in some chronically painful conditions, 

cortical reorganization appears to manifest as reduced tactile acuity at the affected 

body region. This cortical reorganization influences the cognitive and behavioural 

changes to the chronic pain sufferers. Two point discrimination is one of the 

measures to find out the cortical tactile acuity in the human body. The aim of this 

study to find out the deficits in tactile acuity related to pain intensity.  To find out 

the relationship between the tactile acuity and the pain intensity on chronic low 

back pain patients. This is a cross- sectional investigation on the non-neuropathic 

chronic low back pain patients. SPSS Version 16 will be used for data analysis. A 

Spearman’s correlation coefficient (rS) was calculated to estimate the overall 

relationship between tactile acuity and the pain intensity. The significance value 

for spearman’s correlations of pain intensity with two point discrimination 

positively correlated (rs = 0.550 and p < 0.001). In summary, the main findings 

described in this study suggested that decreased tactile acuity coincided with the 

pain intensity with chronic non-neuropathic back pain subjects. 
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INTRODUCTION  

The feeling we have of our own body, its 

contours and alignment in space, the fact that it is ours, 

constitutes a fundamental aspect of self-awareness [1]. 

This physical self-awareness, or body image, depends 

on internal body maps that are modulated by somatic 

and proprioceptive input. Although it is often taken for 

granted, body image is sometimes disrupted in people 

with pain disorders such as complex regional pain 

syndrome [2] and phantom limb pain [3]. 
 

The critical role of the brain in pain has been 

assumed for centuries,4 The changes that occur in the 

central nervous system (CNS) when pain persists have 

revealed an even more important role of the brain than 

expected. Indeed, when pain persists, reorganization in 

the brain may actually contribute to chronic pain [5]. 

 

The most common chronic painful condition is 

back pain. Patients with chronic back pain have reduced 

proprioceptive acuity at the back [6], have a cortical 

representation of the back that is markedly different to 

healthy controls [7] and, anecdotally, find subtle 

movements of their pelvis and back more difficult than 

people without back pain do. It is not known, however, 

whether the conscious sense of the back is disrupted in 

people with chronic back pain. 

. 

Tactile acuity refers to the precision with 

which we can sense touch[8] and this precision is 

thought to be impaired in some chronic pain 

conditions[9] Discriminative ability is dependent on the 

integrity of primary somatosensory cortex [10]; hence, 

in some chronically painful conditions, cortical 

reorganization appears to manifest as reduced tactile 

acuity at the affected body region. This cortical 

reorganization influences the cognitive and behavioural 

changes to the chronic pain sufferers. 

 

The maximum activity elicited in primary 

somatosensory cortex was shifted more medially in the 

very chronic back pain subjects. This suggested that 

chronic pain is accompanied by cortical reorganization 

and may serve an important function in the persistence 

of the pain experience [7]. 

 

The ability to discriminate 2 stimuli close in 

space, called spatial acuity is a fundamental function of 
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exteroceptive sensory systems. Two-point 

discrimination (TPD) has been used extensively in 

clinical practice to evaluate the severity of peripheral 

nerve injuries and monitor patient recovery and 

response to treatment [11, 12].   

 

Weber first introduced TPD in 1853 and 

defined it as “the distance between compass points 

necessary to feel two contacts”[11]. Dellon, Mackinnon 

and Crosby [13] have reported the TPD tests have 

interobserver reliability. Moberg [14] also stated that 

valid and repeatable results of TPD test depend on exact 

protocol and proper tools. 

 

While dependent on innervations density and 

intact neural pathways, tactile acuity is also dependent 

on response profiles of primary sensory cortex cells and 

the sensory neuraxis[15]. Two point discrimination is 

one of the measures to find out the cortical tactile acuity 

in the human body. The aim of this study to find out the 

deficits in tactile acuity related to pain intensity.  

 

Objective of the study 

To find out the relationship between the tactile 

acuity and the pain intensity on chronic low back pain 

patients. 

 

MATERIALS AND METHODS 

This is a cross- sectional investigation on the 

non-neuropathic chronic low back pain patients. In this 

study thirty two subjects were selected in convenience 

sampling method who fulfil the following inclusion 

criteria; 1)Age Group Between 20 To 60 Years, 2) Both 

Sexes Are Included, 3)Non-neuropathic Low Back Pain 

More Than 6 Months. The subjects were excluded if 

they had 1) Neuropathic low back pain, 2) Other 

musculoskeletal and neurological dysfunctions, 3) 

Subjects with Visual Impairment, hearing impairment, 

motor disorders or any other systemic illness.  All the 

subjects gave written informed consent to participate in 

this study. Numerical pain rating scale (NPRS) was 

used to measure the pain intensity of the subjects and 

the two point discrimination threshold was measured by 

using the mechanical caliper over the painful area. 

 

The aim of this study to identify the 

relationship between the pain intensity and two point 

discrimination thresholds on the chronic low back pain 

patients and this study also aimed to establish the 

cortical involvement on the chronic pain sufferers. 

 

Test procedure 

Those who were fulfilled the inclusion criteria 

positioned in prone lying with comfortable support in 

chest, pelvic and ankle regions. Painful area was 

marked and two point discrimination was assessed with 

mechanical caliper. The two-point test was performed 

using a simple with mechanical calliper having sharp-

pointed tip. The interval between the two tips of this 

simple instrument was continuously adjustable and was 

measured in mm [16]. 

  

The Numeric Pain Rating Scale (NPRS) is a 

unidimensional measure of pain intensity in adults, 

including those with chronic pain [17]. The NPRS is a 

segmented numeric version of the visual analog scale 

(VAS) in which a respondent selects a whole number 

(0–10 integers) that best reflects the intensity of his/her 

pain. The common format is a horizontal bar or line. 

Similar to the VAS, the NPRS is anchored by terms 

describing pain severity extremes. The 11-point 

numeric scale ranges from '0' representing one pain 

extreme (e.g. “no pain”) to '10' representing the other 

pain extreme (e.g. “pain as bad as you can imagine” or 

“worst pain imaginable”)[17]. 

 

 
 

STATISTICAL ANALYSIS 

SPSS Version 16 will be used for data 

analysis, under the guidance of expert statistician. 

Visual inspection and statistical test for normal 

distribution revealed that the two point discrimination 

data was not normally distributed. A Spearman’s 

correlation coefficient (rS) was calculated to estimate 

the overall relationship between tactile acuity and the 

pain intensity. 

 

RESULTS 

32 subjects who fulfilled the inclusion criteria 

was selected and the demographical data for the 

subjects as follows; 
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Table-1: Demographic data 

N 32 

Age (mean) 40.43 

Age (standard deviation) ±11.08 

Male : Female ration 18:14 

Mean(NPRS) 6.12(±1.69) 

Mean(2PD) 17.84(±4.71) 

 

A Spearman’s correlation coefficient (rS) was 

calculated to estimate the overall relationship between 

tactile acuity and the pain intensity. The significance 

value for spearman’s correlations of pain intensity with 

two point discrimination positively correlated (rs = 0.550 

and p < 0.001). 

 

DISCUSSION  

This study aimed to establish the relationship 

between pain intensity with two point discrimination on 

chronic non neuropathic back pain subjects. The results 

of this study showed that there is a positive correlation 

between pain intensity with two point discrimination. 

Previous studies have shown that the chronic pain is 

significantly associated with reduced ability to identify 

temporal and spatial characteristics of tactile stimuli [7] 

some studies suggested that heightened pain sensitivity 

is a characteristic feature of several pain syndrome [18]. 

Moseley et al. conducted cross sectional investigation 

in a small group of patients with non-specific back pain, 

and a comparison group of healthy controls, 

demonstrates in patients, disrupted body image and 

decreased tactile acuity at the level and side of back 

pain [19] but there is previous evidence of distortion of 

body image from patients with CRPS [2] and phantom 

limb pain[3] and reduced proprioceptive acuity is well 

established in people with back pain[20]. 

 

One factor that seems relevant concerns 

cortical reorganisation: in CRPS, where the perceived 

size of the limb is enlarged, its representation in 

primary sensory cortex is smaller than that of the 

unaffected limb [21] and in phantom limb pain, the 

representation of the face invades that of the missing 

limb, as though the representation of the missing limb 

has got smaller. In contrast, in back pain, where the 

affected area feels smaller or as though it is ‘missing’, 

there is a different pattern of cortical reorganisation – 

the representation of the back is larger than it is in 

healthy controls [7]. Taken together, these data raise the 

possibility that S1 representation and perceived size of 

a body part are inversely related [19]. Increase in TPD 

or decrease in tactile acuity, coincided with the 

disruption of body image. TPD threshold depends on 

lateral inhibition provided by interneurons in S1, so a 

persistent decrease in TPD necessarily constitutes a 

shift in the response profile of S1 neurons, regardless of 

other influences [19]. 

 

So, the two point discrimination represents the 

cortical reorganisation, which altered by the intensity of 

pain in chronic back pain subjects. There is a positive 

correlation between the NPRS with two point 

discrimination. This study will help us to change our 

perception on chronic pain subjects and the treatment 

aspects for the health care professionals. 

 

CONCLUSION  

In summary, the main findings described in 

this study suggested that decreased tactile acuity 

coincided with the pain intensity with chronic non-

neuropathic back pain subjects. 

 

Limitations 

In this study, does not explain the age affects 

on TPD thresholds. And not compare the data with 

normal healthy individuals. This study conducted with 

small sample size and does not explain the other tactile 

sensory influence on cortical reorganization. 
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