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ABSTRACT 

TWO POINT ESTIMATION A MEASURE OF LUMBAR TACTILE ACUITY – 

NORMATIVE VALUES IN PAINFREE INDIVIDUALS BETWEEN AGE 

RANGES OF 18 -60 YEARS 

Background and Objectives:    

SENSORY DISSOCIATION (SEDI) is defined as the discrepancy between perceived 

body schema and actual size or topography. It is one of the specific traits of patients 

with chronic low back pain. For measuring the sensory dissociation wide variety of 

tools are available. Two-point estimation test, a newer method aims to measure two 

distinct properties of sensory dissociation i.e., the pattern and the magnitude indicated 

by the estimation error. However, there are no studies which have the normative or 

reference values of two-point estimation which can be used for assessment and training 

of lumbar tactile acuity. Hence this study aimed to obtain the normative values of 

lumbar two-point estimation in pain free individuals at L3, L4, and L5 levels between 

the age range of 18-60years. 

Method: 661 participants were included, demographic details were collected and they 

were evaluated for two-point estimation test which was done on the back at L3, L4 and 

L5. The distance mentioned by the participant was noted as TPE score. Five repeated 

measures were taken & the mean values was used for analysis.  

Results: Comparison of different age groups & BMI groups with TPE scores was done 

using the one-way ANOVA which was statistically significant (p=0.0001), (p=0.0012) 

respectively. Gender and right and left sides of the back had non-significant effect on 

TPE scores 
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Conclusions: TPE reference/normative values for low back was studied and reported 

among pain free individuals from 18- 60 years. The TPE scores varied with age and 

body mass index, gender and left/right side of the low back had no significant effect on 

TPE scores. TPE as a method to evaluate lumbar tactile acuity, needs future studies for 

reliability and validity before it is employed in routine clinical practice. 

Keywords: Two-point estimation test; Sensory dissociation; Lumbar tactile acuity. 
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INTRODUCTION 

Low back pain (LBP) is defined as a pain that is localised below the posterior ribs and 

above the buttocks' lower borders and can be acute, subacute, or chronic.1The sensation 

of pain can vary from a dull constant ache to a sudden sharp feeling.2 Low back pain 

affects more than 70% of people over their lifetime in most industrialised countries.3,4 

In India, almost 60% of people experience low back pain at least once in their lives.5 

The highest prevalence of low back pain was found in the 45–60 year old age group.4,6 

The most common site reported for pain was lower back in 85.1 percent followed by 

middle back 7.9% and lastly upper back 7% of the population. The prevalence rate for 

whites was 16.5 percent, while the prevalence rate for blacks was 13.2 percent and other 

racial groups it was 11.3 percent.4 Low back pain is ranked highest in terms of disability 

(measured in YLDs) and sixth in terms of overall burden (measured in DALYs) out of 

291 conditions studied in the Global burden of disease 2010 study.1 Worldwide, it is the 

leading cause for limitation of physical activity, work absenteeism, poor quality of life.1  

Non-specific low back pain is the most common type of low back pain.  Non-specific 

low back pain is defined as low back pain not owing to a recognizable, known 

specific pathology (e.g., infection, tumour, osteoporosis, lumbar spine fracture, 

structural deformity or cauda equina syndrome).7 Non-specific low back pain is 

usually categorized in 3 subtypes: acute, sub-acute and chronic low back pain. This 

subdivision is predicted on the duration of pain. Acute low back pain is an episode 

of low back pain for less than 6 weeks, sub-acute low back pain between 6 to 12 

weeks and chronic low back pain for 12 weeks or more.8 Most problems associated 

with low back pain begins between 20 to 40 years of age. Men and women are equally 
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affected.1 Low back pain is more common among people aged between 40 and 80 years, 

with the number of people affected increases as the population ages. 9,10,11 

Sensory dissociation (SEDI), is defined as the discrepancy between the perception and 

actual size or shape of a painful body part.12 SEDI is a common finding in chronic pain 

patients.  Neuroimaging studies have revealed numerous structural and functional 

changes within brain of the people with chronic pain and there is an opinion stating that 

these changes may contribute for the advancement of chronic pain state.13     

Previous studies observed sensory dissociation in chronic pain conditions like complex 

regional pain syndrome (CRPS)14, phantom limb pain15, chronic non-specific neck 

pain16 and migraine17. The nature and impact of brain changes in patients with phantom 

limb pain and complex regional pain syndrome are well studied and also treatments that 

aim to normalize some of these changes have been tested and proven to be effective at 

reducing pain and disability.13 

 

Chronic low back pain is one of the most common burdensome problem causing 

disability and limitation of activity.18 CLBP still remains largely refractory to current 

treatment modalities i.e., the treatment modalities that approach the pathology or 

symptoms are usually ineffective in the long-term maintenance and those targeting the 

central pain processing such as sensory discrimination training are still in developing 

stage18.  

Previous studies done to find out the pattern of sensory dissociation in patients with 

chronic low back pain, state that the body region affected by pain in CLBP can be 

perceived as shrunken (microsomatognosia)36 or expanded (macrosomatognosia)44.  
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It is essential to understand comprehensive mechanism by which chronic pain is 

triggered and processed in higher brain areas in order to relieve and ease pain. Central 

and peripheral components of nervous system are an intricate axis for processing of 

painful stimuli, this is further made complex as the system is highly dynamic and is 

undergoing constant plastic change, that often lead to perpetuation of pain.29 

The cortical representation in the brain is highly dynamic, based on experiences the 

brain structures modify themselves. As and when peripheral and central input changes, 

the local cortical links and reactions are reorganized continually. For ordinary learning 

and regeneration after neural injury, the dynamic reorganization of the sensory and 

motor cortices is essential. But this cortical reorganization is not limited to only 

structural lesions, authors have also found that neuropathic and musculoskeletal pain 

results into substantial cortical reorganization in both the somatosensory and motor 

system. These physiological changes in relevant areas of the somatosensory cortex and 

motor cortex are together called as ‘cortical reorganization’.19-27 This cortical 

reorganisation occurring mainly in the primary and secondary somatosensory cortex 

due to pain, are hypothesised to be the cause of sensory dissociation (SEDI).43 

Melzack identified the regions which make up the structure of the pain matrix. These 

regions are primary somatosensory cortex (S1), secondary somatosensory cortex 

(S2), anterior cingulated cortex, insular cortex, prefrontal cortex and the 

thalamus.28 The sixth region i.e., the thalamus is not associated with the processing 

of pain, but rather relays sensory information to cortical and subcortical structures.29 

In general, the pain matrix processes sensory information in the following manner: pain 

discrimination (the lateral pain system), subjective evaluation (the medial pain system) 
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and cognitive assessment. The lateral pain system is comprised of S1, involved in 

stimulus location, and S2 which is related to the discrimination of pain intensity. The 

medial pain system consists of the IC, the ACC and the PFC.29  

 

[Figure 1. Connections within the pain network, delineating lateral (black) and medial 

(Gray) pain systems, ACC: Anterior cingulate cortex; PFC: Prefrontal cortex; S1: 

Primary somatosensory cortex; S2: Secondary somatosensory cortex.] 

The primary somatosensory cortex (S1) is in charge of sensory discrimination and 

in the recognition of the source of pain. In chronic pain patients, there was extensive 

contralateral activation of primary somatosensory cortex whereas, in acute pain 

patients there was ipsilateral side activation of primary somatosensory cortex. This 

extensive activation of the primary somatosensory cortex explains why chronic pain 

patients complain of more diffuse pain and are often unable to pinpoint their pain.29 

Previous fMRI studies studying cortical reorganisation specifically in chronic low back 
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pain have shown that the primary somatosensory cortex has been shifted medially and 

expanded invading the areas where the leg is represented normally.30  

The secondary somatosensory cortex (S2) deals with the differentiation of pain 

intensity. It has been seen that both the cortices i.e., primary and secondary show 

coactivation in chronic pain patients. According to study the secondary 

somatosensory cortex shows a bilateral activation pattern in chronic pain patients, 

which tells that there is less representation of the original pain, contributing to the 

diffuse or vague, nonspecific pain described by chronic pain patients.29,30 

The anterior cingulated cortex (ACC) is linked to emotional and cognitive-

evaluative components of pain processing, as well as sensory perceptions because 

of its convergence with S1. In chronic pain patients, the anterior cingulated cortex 

activity is bilateral and more extensive than in acute pain patients due to which 

there is a greater sensation of pain in chronic pain sufferers, as well as a shift in 

emotional component of chronic pain. This means that, because of the enhanced 

ACC activation seen in chronic pain, the emotional component has a greater impact 

on pain production and may contribute to the persistence of high levels of pain. 29 

The insular cortex (IC) is involved in both sensory and emotional perception of 

pain which are termed as the elements of pain that causes suffering. The IC is 

related to emotional perception of pain because of its connection with ACC and 

also involved in the process of sensory perception of pain due to its connection with 

primary somatosensory cortex. Patients with chronic pain show increased 

activation of IC when compared to acute pain patients. Studies have shown that the 
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insular cortex is more linked to sensory discrimination of pain rather than emotional 

processing to accommodate the increased activation of primary somatosensory 

cortex in chronic pain. Hence, insular cortex shows increased activation to process 

the increased information coming from periphery which contributes to allodynia 

and hyperalgesia. Things that used to hurt now hurt more is hyperalgesia and things 

that didn't hurt previously are suddenly hurting is allodynia.29 

The prefrontal cortex is in charge of cognitive evaluation of pain. The medial prefrontal 

cortex (mPFC), dorsolateral prefrontal cortex (DLPFC), and orbitofrontal cortex (OFC) 

are all areas of prefrontal cortex involved in pain. The mPFC is engaged in the affective 

element of pain, the DLPFC is involved in the localisation of painful stimuli, and the 

orbitofrontal cortex is involved in the discrimination of painful areas, memory and 

emotion. PFC activation is related to pain as well as to attention, working memory and 

goal-oriented tasks. PFC is the brain region is related to the cognitive evaluation of pain, 

due to which it determines how one copes with pain: in terms of depression, difficulty 

in decision making, or others.29 Also, previous studies have shown that in people with 

CLBP, significant changes in the neurochemical profile in  dorsolateral prefrontal 

cortex, thalamus, and orbitofrontal cortex have been observed (some markers increase, 

others decrease), and as the duration and intensity of the pain increases, so does the size 

of the deviation from normative values of these neurochemical markers.31 In a study 

done in 200832, gives a fairly compelling evidence of reduced grey matter in dorsolateral 

prefrontal cortex, the right anterior thalamus33, the brainstem and the somatosensory 

cortex34and posterior parietal cortex35 in patients with chronic low back pain.  
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In conclusion, studies have found that people with persistent low back pain had more 

extensive activation of areas related with pain perception and production. This may 

explain why persistent low back pain is so nebulous and ubiquitous. 

The brain changes that occur due to pain leads to altered body perception36, deficits in 

proprioception37, poor performance on a task that required subjects to make judgments 

on the direction of trunk rotation adopted, poorer tactile acuity36, and are worse at 

identifying letters that are traced on their back38 and find it difficult to delineate the 

outline of their back when asked to complete a drawing of ‘how it feels’36. Studies have 

shown  that sensory discrimination  training  has  been  effective in reducing the pain  

intensity and improve the function  in patients with chronic low back pain but they also 

conclude that more studies are  needed to prove its  effectiveness  when  compared to 

other  treatment  approaches.39,40 Hence before treating the pain  and  sensory 

dissociation  in CLBP, we should first understand how to measure the amount of 

dissociation that exits and for doing that there are various tools such as,  

1. Body image drawings is a method to assess the sensory dissociation where the 

patients are given a template on which there is representation of the back with 

blank space for the patient to draw and join the dotted line so that it represents 

their lower back, by doing this we understand whether the patient is feeling his 

back as shrunken or expanded but they are subjective and do not allow 

quantitative analyses of the data.36  
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Figure 2: Body image template used in body image drawings. 

 

2. Two-point discrimination test (TPD) is ability to discern the minimum distance 

between two points on the skin that can be consciously detected. The limitation 

of this test is it has only moderate level of intra rater reliability (ICC=0.50; 

95%CI) and poor inter rater reliability (ICC=0.50; 95%CI). Two-point 

discrimination test has within subject influential factors like cooperation, skin 

temperature, age, body hair, fatigue and also clinician factors such as the 

protocol, tool, skill and technique, concentration and application pressure 

contribute to its wide variability.41 

 

3. Point to point test (PTP), here the participant is in lying prone and is asked to 

hold a pen perpendicular to the surface at the 12th thoracic vertebrae level in the 

hand ipsilateral to the side being tested. And the examiner then lightly touches 

the predetermined points and the participant is instructed to touch the point 

which the examiner has touched using the pen. He is specifically instructed to 
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lift and keep the pen and not to slide. The distance between the point touched 

by the examiner and the point touched by the participant is measured and used 

for analysis. This test has showed to have good to moderate level of inter and 

intra rater reliability when compared to Two-point discrimination test.42 

                               

[Fig 3 & 4: PTP test performed on patients back, area marked is the area of pain as 

told by the patient. After stimulating randomly chosen points on the back, the patient 

is asked to indicate the same points by using a felt tip pen. Length and location of the 

line drawn by the patient is notes and used for analysis and interpretation.] 

 

Limitations of this test is that it requires the participants to have a good upper limb 

range as the participant should be able to reach his back which requires extension and 

internal rotation of shoulder.18 

In light of the limitations of the above-mentioned methods, a new test has been 

developed called the two-point estimation test/task (TPE), in this test the participant is 

lying prone with back exposed and the examiner and the participant both have digital 

callipers. The examiner applies tactile stimulus on the test area until the very first 

blanching of the skin with 120mm horizontal separation between the calliper’s tips. This 
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stimulus has to evoke a tactile sensation perceived clearly as two distinct points by the 

participants and the participants are asked to manually indicate on the calliper given to 

them the perceived distance. In a study done in 2018, showed that TPE has an excellent 

inter rater reliability (ICC=0.91, 95%CI=0.77-0.97) and moderate to excellent level of 

intra rater reliability (ICC=0.66, 95%CI=0.66-0.96) in chronic low back pain subjects.43  

 As previous literature has suggested that patients with chronic low back pain, perceive 

their lumbar region differently from regions not affected by pain, indicates that sensory 

dissociation is pain region specific.11 Numerous studies which have been done to find 

out the pattern of sensory dissociation in patients with chronic low back pain state that 

the in CLBP can be perceived as shrunken (microsomatognosia)35and also it can be 

expanded (macrosomatognosia)43. TPE aims to measure the two distinct properties of 

sensory dissociation i.e., the pattern (shrunken/expanded) and the magnitude indicated 

by the estimation error17. Hence this test gives us quantitative data which previously 

was only qualitative data which was given by body image drawings.   
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[Figure 5: Depicts Normal, Expanded and Shrink pattern of sensory dissociation on 

body template drawings.] 

According to the search engines used, we did not find studies which have documented 

the two-point estimation normative values or reference values in larger population of 

pain free subjects and in different age groups. These references values of TPE in the 

low back region will be helpful in future, as these reference values can be used in back 

pain cases to check if the patient has any sensory dissociation issues. Hitherto, the 

problem of SEDI has been studied in patients with unilateral back pain and SEDI was 

evaluated by comparing it with non-painful side of the back. The current study reference 

values can also be used if the patient has pain on both sides of the back at L3, L4, &L5 

levels. There is scarcity of literature regarding such values and how they are related to 

various demographic details of subjects. Hence the need arises for a study which gives 

the references values of TPE in normal subject at L3, L4& L5 levels, as these values 

can help study sensory dissociation in CLBP cases 
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OBJECTIVES 

 

 

To estimate the normative values of two-point estimation test in pain free individuals 

between age ranges 18 -60 years. 
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REVIEW OF LITERATURE 

The sensory dissociation of two people with chronic low back pain was reported in a 

case study published in 2017, using recent published test (point to point test) and newly 

developed test (two-point estimation test TPE). Aim of the study was to present the TPE 

as a new measurement tool for SEDI and to give data on validation of these two tests. 

The results showed a wide picture both patients felt their back to be different when 

compared affected side to non-affected side which tells us that SEDI is pain region 

specific. The TPE data showed two opposite patterns of SEDI as 1st patient felt the back 

is expanded and the other felt it has shrunk and using PTP test it was clear that patients 

made great errors to identify the tactile stimulus over the painful side when compared 

to non-painful side. But the limitations noted are this study was done in only two 

subjects and for reliability and validity were not precise. The PTP has been verified 

recently but TPE has to be evaluated further for reliability. To summarize, SEDI has 

two patterns in chronic pain, and TPE can be used to assess them, but further research 

on bigger populations is required before they can be employed in therapeutic practice.12 

 

In a randomized double-blind controlled experiment done in 2017, aimed to address the 

hypothesis that experiences of pain leads to measurable change in tactile acuity within 

the primary hyperalgesia area. The study included 19 in each group where healthy 

volunteers were randomly assigned to one of three experimental groups: acute 

nociceptive low back pain caused by saline injection, a sham injection (without 
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breaking the skin) potentially causing placebo pain, or no intervention. In them tactile 

acuity was measured using two-point discrimination threshold, the PTP, and also TPE 

was done. Repeated-measures ANOVA for TPD revealed a statistically significant in 

both experimental groups and no significance in control group. For PTP results revealed 

no significance indicating that acute pain or sham injection had no effect on the PTP 

score. For TPE showed significant effecting both experimental groups and no 

significance in control group. For PTP results revealed no significance indicating that 

acute pain or sham injection had no effect on the PTP score. For TPE showed significant 

effect of for TPE scores revealed a statistically significant effect of “session”. Within-

group planned comparison tests did not reveal a significant difference between session 

1 and 2 in the experimental group and the sham-injection group. A significant decrease 

in TPE scores from 37.44mm (95% CI: 25.91 to 48.97) at baseline to 27.24mm (95% 

CI: 15.15 to 39.33) during the second assessment (acute pain) was noted only in the 

control group, indicating for a strong learning effect for the TPE task. The magnitude 

of this change was not significantly different from the magnitude observed in the 

experimental and sham-injection groups.45 

 

A study done in 2015 to evaluate the inter and intra rater reliability of the point-to-point 

test for measuring the lumbar tactile acuity in pain free subjects in comparison to two-

point discrimination. It included 21 pain free subjects, PTP was done on three plotted 

locations on the L3 spinous process, with point 0 overlapping the L3 spinous process 

and points 1 and 2 spaced horizontally by 5 and 10 cm, respectively. TPD was also 

measured at the same level. Results conclude that PTP has good to moderate inter and 
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intra rater reliability at point 1 and good reliability at point 2 at point 0 reliability was 

moderate to poor. TPD was characterized by poor to moderate level of inter and intra 

rater reliability. This study concluded in pan free subjects that PTP test is more reliable 

than two-point discrimination tests at L3 spinal level but it has to be validated to use on 

chronic low back pain.44 

 

A study was done in 2018 with an aim to investigate the reliability of two versions 

(manual and verbal) of the two-point estimation test in chronic low back pain for 

measurement of sensory dissociation. The study included thirty-two participants and 

TPE was performed on the most painful site located by the patient and also on the 

contralateral side. In the manual version of the test the patients were given a calliper 

and the patient will have to perceive the distance and show it in the calliper given to 

them, whereas in the verbal version they verbally reported the estimated distance. The 

results showed that the manual version of TPE had greater inter rater reliability than 

verbal version and intra rater reliability was moderate to excellent for manual version. 

This study concludes that manual TPE can be recommended for measurement of SEDI 

and this study is the first one to support the validity of TPE in pain related conditions.31  

 

In a study titled “Ageing and Obesity indices influences the Tactile Spatial Acuity of 

the Low Back Regions: A cross-sectional study”. The goal of the study was to establish 

reference values for TPDT of the low back areas in healthy people of various ages, as 

well as to look into the correlations between TPDT and demographic and 

anthropometric characteristics. This study recruited healthy subjects from age 18-60 
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years and subdivided them among four different age groups. Demographic details were 

collected and they were tested for two-point discrimination. The results showed that 

there is association between age and BMI & two-point discrimination threshold that is 

with increase in age and BMI there was decrease in the two-point discrimination 

thresholds. Linear regression analyses were performed to investigate associations 

between TPDT estimates and demographics, and body mass index (BMI), waist hip 

ratio (WHR) showed a total of 18% of TPDT variance (adjusted R2=0.183; β=0.6; 

p=≤0.001) of low back regions was explained by age with BMI and WHR weighted 

independently). Also, the analysis showed no difference in right and left values of two-

point discrimination of the low back. Conclusion from this study was age, BMI, and 

WHR were all found to be independently linked with TPDT of the low back, with 

obesity indices having a substantial impact on age.46 

 

A Non-experimental observational reliability study done in 2019 titled” Comparison of 

reliability and efficiency of two modified two-point discrimination tests and two-point 

estimation tactile acuity test”, the goal of this study was to assess the reliability of two 

modified two-point discrimination (TPD) testing techniques and to determine the 

lowest detectible difference between them, as well as to investigate the reliability of  

two-point estimation (TPE) test which is a recent tactile acuity test. This study included 

35 healthy individuals who were tested for 2 modified versions of two-point 

discrimination test and also new test the two-point estimation test was performed by 

both examiners at the three location sites (neck, hand, and foot). Results showed inter-

rater reliability for the descending-ascending approach was 0.75, 0.79, and 0.67 for the 
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neck, hand, and foot, respectively, whereas ICC values for the descending with 

randomization approach were 0.74, 0.50, and 0.69 for the three body areas. TPE had 

weak neck and hand dependability (0.27 and 0.15, respectively), but moderate foot 

reliability (0.67). This study concluded that the modified TPD testing methods 

demonstrated similar reliability to previous research, even with reduced runs allowing 

for increased efficiency in performing the test and the new test two-point estimation 

must be used with caution as it showed poor reliability.47 

 

A study contrasted the standard two-point discrimination test to a more practical two-

point orientation test, in which participants attempt to determine the orientation (vertical 

or horizontal) of two points of touch. They used precise digital readout callipers to 

administer two-interval forced-choice versions of both tasks to 24 neurologically 

healthy adults, on the fingertip, finger base, palm, and forearm and also to estimate the 

participants psychometric functions on the two tasks they used Bayesian adaptive 

testing. Results showed the traditional two-point discrimination test was significantly 

above chance even at zero-point separation, whereas two-point orientation 

discrimination approached chance as point separation approached zero, as expected for 

a valid measure of tactile spatial acuity, implying that the traditional two-point task 

provides an unintended non-spatial cue, resembling the traditional two-point task. This 

study recommends the use of two-point orientation discrimination for neurological 

assessment.48 
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An observational study done in 2018 with the objective to examine whether values of 

two-point discrimination, left and right judgment task and body image drawings can be 

used to assess altered body perception between pain full and pain free sides of 

individuals with unilateral chronic low back pain. 27 subjects were screened and 

included, outcome measures used were pain numeric rating scale, Ronald Morris 

Disability Questionnaire. TPD, LRJ, BID measurements were taken according to 

prescribed methods. Results showed that there was alteration in body awareness from 

TPD & BID tests however they were nonsignificant (TPD p = 0.310, LRJ response time 

p= 0.571, LRJ accuracy p= 0.190, BID p = 0.751), concluding that people with high 

levels of distorted body perception is a contributing factor for chronic low back pain.49 

 

A study done in 2017 titled “Mechanisms of tactile sensory deterioration amongst the 

elderly” reported a method to quantify tactile acuity based on blinded active exploration 

of systematically varying the micro textured surfaces and a same different paradigm. 

This study reveals that the fine texture discrimination ability is reduced in elderly and 

also, they display statistically lower moisture, elasticity and finger friction co efficient. 

Thus, this study concluded that skin tribology is not the alone primary reason for decline 

of tactile discrimination because a subpopulation from the study sample retains the 

discrimination ability irrespective of skin conditions.50  

 

A clinical note reported in 2008 by Moseley, based on the fact that body image is 

disrupted in many of the chronic pain conditions like complex regional pain syndrome 

and phantom limb pain, hence to check whether the same is happening in chronic low 
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back pain patients. Hence this study was conducted on six patients and ten healthy 

individuals and body image was assessed by drawings and tactile threshold by von Frey 

hairs and two-point discrimination were evaluated on 16 levels bilaterally from T4 to 

inferior gluteal line. The results showed that body image is disrupted and tactile acuity 

is decreased in patients with chronic low back pain and training the sensory problem 

can be beneficial for chronic low back pain patients.19 

 

In a review done in 2008, examined the literature available for evidence for distorted 

body image in patients with pain, evidence for distortion of neural representations of 

body image in primary sensory and motor cortex and finally evidence for therapeutic 

approaches in painful conditions for distorted body image. This review concludes that 

pain, body image distortion and distortion of neural representation are related directly. 

The therapeutic approaches of sensory retraining have also show positive results by this 

review but how or why it is effect is still not understood.51 

 

A systematic review and mate analysis done in 2018, aimed to summarize the current 

evidence on tactile acuity in low back pain and pain free controls. In this systematic 

review and Meta-analysis six databases were independently searched and 19 studies 

were selected by two researchers. Bias risk was assessed using downs and blacks scale 

and selection criteria were verified by 2 assessors. The results show that there was a 

significant mean difference between pain subjects and controls for lumbar tactile 

acuity.18 
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A study was done to understand the hypothesis of reorganisation of the primary 

somatosensory cortex in chronic pain in which 10 low back pain subjects and 9 matched 

healthy controls were included. Intracutaneous electrical stimuli was applied to the left 

back and index finger at a standard non painful and a painful intensity. Magnetic fields 

were recorded by a bio magnetometer from the hemisphere contra lateral to the side of 

stimulation. The results showed that there was linear increase in the power of the evoked 

magnetic field and activity elicited in primary somatosensory cortex was shifted more 

medially in the very chronic low back pain individuals hence concluding that chronic 

pain is accompanied by cortical reorganization and may severe an important function 

in the persistence of the pain experience.33 

 

A systematic review and meta-analysis which is done in 2014, was aimed to evaluate 

literature and use meta-analysis to establish whether tactile acuity is altered n people 

with chronic non neuropathic pain, 16 studies were included in which 5 chronic non 

neuropathic pain conditions were included and 18 painful population compared with 15 

non painful population were analysed. Results showed that tactile acuity is diminished 

in complex regional pain syndrome, arthritis and chronic low back pain and suggests 

that tactile acuity deficits may be a character of chronic pain.52 

 

A cross sectional study done in 2010, to investigate the deterioration in sensory function 

in chronic low back pain and to identify any relation between the impairment and the 

clinical features of the condition. This study included 19 painful subjects compared with 

19 healthy controls. The subjects were assessed for tactile threshold, two-point 
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discrimination and graphesthesia over lumbar spine. There was significant difference 

between two-point discrimination and graphesthesia accuracy between two groups but 

no difference between tactile thresholds among the two groups as the patients with pain 

had larger tow point discrimination threshold and greater graphesthesia error rate. This 

study concluded that there are perceptual abnormalities in patients with chronic low 

back pain subjects and this is cortical and not peripheral sensory dysfunction.53 

 

A study done in 2011, to evaluate the effects of body surface area and body fat ratio 

along with laterality and sex differences on tactile detection and two-point thresholds 

on body areas finger, palm, forehead of a large population. Study included 174 young 

healthy adults on which two-point discrimination and tactile detection tests were 

performed. Results showed that for tactile detection there was no effect of body surface 

area, body fat ratio, laterality but sex had a significant effect i.e., females had lower 

thresholds than males and for two-point discrimination threshold significant effect of 

laterality and body fat ratio was seen with no effects of sex and body surface area.54 

 

A study done in 2014 with a hypothesis that obese people would show a distortion of 

the tactile distances perceived on their body, conveying an inaccurate body parts 

representation, hence they investigated differences in tactile based body parts 

representation between an obese and healthy weight group and they also explored 

relationship between the tactile and the visually based body representation. To evaluate 

the above hypothesis, they used and experimental methodology where in the absence of 

visual input, participants were asked to estimate the distance between two tactile stimuli 
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applied simultaneously on the arm or abdomen. A visual imagining method in which 

respondents were told to compare the horizontal extension of body component pairs 

was used to explore the visually-based body-parts representation. Results showed that 

when the arm, rather than the abdomen, was stimulated, the obese participants 

overestimated the size of the tactilely-perceived distances more than the healthy-weight 

group. This study findings suggest that in obese people, body representation disorder is 

not restricted to the visual mental domain, but also extends to tactilely experienced 

distances. The inaccuracy was not a general trend, but was specific to a bodily area.55 

 

 A cross sectional study done in 2013, to evaluate those Cortical alterations and altered 

tactile acuity are linked to chronic pain from rheumatic and musculoskeletal diseases. 

The purpose of this study was to examine the utility, intra- and inter-rater reliability, 

bias, and variability of TPD threshold assessment utilising mechanical callipers at the 

neck, back, hand, and foot. For reliability investigations 28 clinicians assessed two-

point discrimination at back, neck, hand and foot of 28 young adults. Statistical analysis 

showed intra rater reliability for TPD at all four regions and inter rater reliability at neck 

and foot but unreliable at back and hand. Conclusion was Using mechanical callipers, 

individual therapists can consistently test TPD threshold at the neck, back, hand, and 

foot. Only the neck and foot measurements collected by separate physicians were 

reliable. All examinations showed a lot of variation; thus, doctors should be cautious 

when interpreting changes in tactile acuity in particular patients.43 

 

A review done in year 2012 regarding treatment and management of chronic pain 

targeting cortical representations. The importance of cognitive and behavioural aspects 



 
23 

 

in the development and treatment of chronic pain has been validated by recent 

neuroscientific data. The major somatosensory and motor cortices, as well as regions 

like the anterior cingulate cortex and insula, are reorganised significantly in neuropathic 

and musculoskeletal pain. Furthermore, the degree of reorganizational change increases 

with chronicity in patients with chronic low back pain and fibromyalgia; in phantom 

limb pain and other neuropathic pain disorders, cortical reorganisation correlates with 

pain magnitude. These findings have consequences for how we think about chronic 

pain, as well as how we avoid and treat it. Central changes, for example, could be 

considered as pain memories that regulate the processing of both noxious and non-

noxious input to the somatosensory system, as well as motor and other response system 

outputs. The brain plasticity that is evident in chronic pain situations also provides 

prospective rehabilitation targets. The authors address potential options for training the 

brain to lessen chronic pain by reviewing cortical abnormalities linked to chronic pain 

and therapeutic treatments that have been found to correct representational 

modifications and reduce pain.56 

 

A cross sectional study done in 2009, with a purpose of determining the prevalence of 

chronic pain in older people and its association with obesity and comorbidities and risk 

factors. It included 840 participants with 70 and more age. Outcome measures 

considered were numeric pain rating, BMI and other medical and psychiatric 

comorbidities. Analysis showed prevalence of chronic pain was 52% in total along with 

obese these subjects are more likely to end up in depression, anxiety, diabetes and 

hypertension. Obese individuals were twice likely to have chronic pain whereas 

severely obese subjects had four times more chance of having chronic pain. Thus, 
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concluding that chronic pain is common in this older population, affecting women more 

than men, and is highly associated with obesity.57   
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METHODOLOGY 

Source of Data: SDM College of Medical Science and Hospital. 

Study subjects: 

INCLUSION CRITERIA: 

1. Pain free subjects between 18 – 60 years of age of either gender. 

EXCLUSION CRITERIA: 

Subjects will be excluded if they have 

       1.   Participants complaining of recent pain in any part of the body. 

       2.   Participants with diagnosis of neurological diseases. 

       3.  Participants with previous diagnosis of low back pain. 

       4. Participants who are not cooperative and who do not understand the              

instructions given for TPE test. 

       5.   Participants who have diabetes or hypertension. 

       6.   Participants who have experienced low back pain in the recent 3- 6 months.  

Study area:  Hubli-Dharwad 

Study period:  1 Year 

Methods of collection of data: 

• Study design: A cross sectional study. 

Sample size:  Based on the results from the pilot study (TPE scores between Right and 

left side) 

Standard deviation in the 1st group S1 = 21.87 

Standard deviation in the 2nd group S2 = 31.24 



 
26 

 

Mean difference between 1st and 2nd sample = 3.89=d 

Effect size = 0.146488420259838 

Alpha Error (%) = 5 

Power (%) = 90 

Sided = 2 

Alpha Error (%)         Power (%)            Sample Size(n) 

            5                             80                           755 

           10                             90                         1010 

Formula 

 22/2

2
βα

2

z+z
d

)(S
=n  

Where, Z 1-/2= Z-value for  level=1.96 

Z1- = Z-value for  level=1.282at 90% power (0.842 at 80%) 

 S= Combined std deviation between two groups=(S1+S2)/2 

Number needed (n) = 1010 should be taken to achieve 90% power and 5% alpha error 

(Although the sample size was 1010, we could do the TPE tests only on 661 participants 

due to COVID 19 pandemic-we had difficulty in reaching out to normal subjects due to 

LOCK DOWN) 

• Sampling procedure: Pain free subjects were recruited for the study as per 

inclusion and exclusion criteria.  Pain free subjects who are ready to volunteer 
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in the hospital premises were included in the study. The need for the study was 

explained to the subjects & subjects were also provided with information sheet 

and written consent was taken. 

• Study instrument:  

• Data collection sheet. 

• Power fix, digital calliper: Z22855; precision: 0.01 mm.  

• Marker and measuring tape. 

Data collection:    

The study was conducted in S.D.M College of Medical Sciences and Hospital after 

obtaining ethical clearance from institutional ethics committee. Participants were 

explained and given information sheet regarding the study. After obtaining consent 

from the participant, they were included in the study.  

Demographic details of the participants were collected and then, two-point estimation 

test was done on the back at 3 levels i.e., L3, L4 and L5. The participant was positioned 

prone with back exposed, initially spinous process of L3, L4 and L5 was palpated and 

marked using a washable marker and was called point A, followed by which another 

point was marked called B, 3 cm lateral to point A (Figure 6) After marking points, A 

and B at L3, L4 and l5 levels, two callipers* were used for two-point estimation. One 

calliper was used by examiner and the other one by the participant. The examiner placed 

the calliper on the participant back in such a way that non-moving head of the calliper 

was on point B and the moving head was placed 120mm ** lateral to point B. The 

participant was told to hold the calliper in such a way that he can see the back side and 

not the display side of the calliper. After placing the calliper on the participants back, 
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the participant was asked to manually indicated on the calliper given to him as how 

much distance of separation he perceives on his back, Before the actual procedure, trials 

were performed to make the participant understand the procedure. The distance 

mentioned by the participant was noted as TPE score. Five repeated measures were 

taken at each level and each side of the back and the subjects were not informed that 

the same distance of 120mm was being used by the examiner and were instructed to 

make a new decision about the distance perceived. The mean values were used for 

analysis.  

• *The mechanical sliding callipers with a precision of 0.01mm was used (Power 

fix, digital calliper: Z22855; precision: 0.01 mm, instrument used for   Two-

point estimation test.)21 

• **The distance of 120mm is chosen owing to the fact that across previous studies 

the two point discrimination  threshold for lumbar region was 76.83mm24 with 

highest standard deviation of 21.64mm17 and  in view of 68-95-99.7  rule, 95% 

of  the cases should lie between plus or minus 2 SD of  the mean, hence 120.11 

to 33.55mm  is the range for  two point discrimination. Hence, 120mm was 

chosen as it will be perceived as two points and not as one point during the test.  
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       Figure 6: Determination of measurement sites for two-point estimation test. 
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RESULTS 

Statistical analysis was done using SPSS version 20.0. The descriptive analysis was 

done and presented as means, percentages and standard deviation (SD) for the baseline 

characteristics. Further data analysis was performed using one way ANOVA, Tukeys 

multiple posthoc procedures, paired t-test and Karl Pearsons correlation coefficient. All 

calculations were performed at 95% confidence interval with p< 0.05 being considered 

as statistically significant. 

A total of 661 participants were divided across four age groups: Group I (18-29 years), 

Group II (30-39 years), Group III (40-49 years), and Group IV (50+ years). 

Anthropometric measurements were used to calculate BMI for each participant and the 

participants were divided into three categories of BMI i.e., group A (18-24= normal), 

group B (25-29= overweight), group C (30+ =obese). (As the number of obese 

participants were too less to be divided into obese class 1, 2 and 3, 30+ was considered 

as obese class). 

Table 1 and 2 and figure 7 and 8 represent the distribution of males and females among 

various age groups and BMI classes respectively; Comparison of TPE scores of right 

and left sides were analysed using paired t test which showed no statistical significance 

among the various age groups (Table 3 and figure 9). No significant change was seen 

when TPE scores were compared with gender. (Table 4 Figure10) 

Table 5 & figure 11 illustrates the percentile values (10th, 25th, 50th, 75th, and 90th 

percentiles) of TPE scores for each group illustrating evenly distributed scores with no 

outliners 
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Independent variables: Age and BMI individually demonstrated significant association 

with TPE scores for the back region i.e., with increase in age and BMI the TPE scores 

reduced. Comparison of different age groups with TPE scores was done using the one-

way ANOVA which was statistically significant (p=0.0001). Pair wise comparison 

within the age groups was done using the Tukeys multiple post hoc method which 

showed statistically significant results i.e., group 1 vs 4(p=0.0001),2 vs 4(p=0.0001) 

and 3 vs 4(p=0.0009) but analysis between other groups were statistically non-

significant. (Table 6 and Figure 12). Comparison of different BMI groups was done 

using one-way ANOVA which also showed statistically significant results (p=0.0012). 

Pair wise comparison within the BMI groups was done using the Tukeys multiple post 

hoc method which showed statistically significant results i.e., group A vs B(p=0.0222) 

and group A vs C (p=0.0051). Within group analysis among other BMI groups was non-

significant. (Table 7 and Figure 13).  We got a statistically significant result when TPE 

scores were compared among the three different levels which were evaluated i.e., L3, 

L4 and L5. (Table 8 and Figure 14) 

Correlation between TPE scores and age and BMI were done using the Karl Pearson 

correlation coefficient, which was again statistically significant. (Table 9 and Figure 15 

and 16).  
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Table1: Distribution of male and females by age groups 

Age groups Female % Male % Total % 

20-29yrs 186 50.27 119 40.89 305 46.14 

30-39yrs 60 16.22 67 23.02 127 19.21 

40-49yrs 80 21.62 46 15.81 126 19.06 

>=50yrs 44 11.89 59 20.27 103 15.58 

Total 370 100.00 291 100.00 661 100.00 

Mean 33.16 35.97 34.40 

SD 11.42 12.25 11.87 

Chi-square=17.2680 P = 0.0010*  

 

Figure 7: Distribution of male and females by age groups. 
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Table2: Distribution of male and females by BMI groups 

 

 

 

 

 

Figure8: Distribution of male and females by BMI groups. 
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BMI Female % Male % Total % 

18-24 221 59.73 145 49.83 366 55.37 

25-29 118 31.89 116 39.86 234 35.40 

30+ 31 8.38 30 10.31 61 9.23 

Total 370 100.00 291 100.00 661 100.00 

Mean 24.06 24.96 24.45 

SD 3.63 3.91 3.78 

Chi-square=6.4660 p = 0.0390*(*p<0.05) 
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Table3: Comparison of right and left side TPE score values of the back region in four 

age groups by paired t test 
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R 57.47 17.79       
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39yrs 

 

R 58.37 16.47       

L 57.64 15.31 0.73 4.56 -0.07 1.53 1.802 0.074 

40-

49yrs 

R 55.32 16.22       

L 54.94 15.52 0.38 4.12 -0.34 1.11 1.045 0.298 
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R 46.97 11.08       
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0.714 
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Figure 9: Comparison of right and left side TPE score values of the back region in four 

age groups 
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Table 4: Comparison of male and females TPE scores values by independent t test 

Gender Mean SD SE t-value P-value 

Male  55.68 17.27 1.01 0.3620 0.7175 

Female 55.21 15.65 0.81   

  

Figure 10: Comparison of TPE scores in males and females 

 

Table5: Comparison of percentile values (10th, 25th, 50th, 75th, and 90th percentiles) 

of TPE scores for each age group 

Percentiles 20-29yrs 30-39yrs 40-49yrs >=50yrs 

10 33.94 36.52 36.94 32.84 

25 43.75 46.70 42.60 37.20 

50 55.70 55.40 52.00 46.70 

75 68.60 71.70 65.80 54.60 

90 80.40 78.04 76.79 61.60 
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Figure 11: Comparison of percentile values (10th, 25th, 50th, 75th, and 90th percentiles) 

of TPE scores for each age group 
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Table 6: Comparison of four age groups with TPE scores by one way ANOVA 

Age groups  TPE scores 

Mean SD 

20-29yrs 57.27 17.63 

30-39yrs 58.00 15.74 

40-49yrs 55.13 15.74 

>=50yrs 47.09 10.49 

Total 55.42 16.37 

F-value 11.8039 

P-value 0.0001* 

Pair wise comparisons by Tukeys multiple posthoc procedures 

20-29yrs vs 30-39yrs p=0.9732 

20-29yrs vs 40-49yrs p=0.5830 

20-29yrs vs >=50yrs p=0.0001* 

30-39yrs vs 40-49yrs p=0.4803 

30-39yrs vs >=50yrs p=0.0001* 

40-49yrs vs >=50yrs p=0.0009* 

 

Figure 12: Comparison of four age groups with TPE scores  
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Table 7: Comparison of BMI groups with TPE scores by one way ANOVA 

BMI  TPE scores 

Mean SD 

18-24 57.34 17.07 

25-29 53.74 15.46 

30+ 50.32 13.75 

Total 55.42 16.37 

F-value 6.8108 

P-value (*p<0.05) 0.0012* 

18-24 vs 25-29 p=0.0222* 

18-24 vs 30+ p=0.0051* 

25-29 vs 30+ p=0.3079 

 

Figure 13: Comparison of BMI groups with TPE scores  
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Table 8: Comparison of L3, L4 and L5 at right and left side and as a whole by paired t 

test 

Sides  Mean     SD Mean Diff. SD Diff. Paired t p-value 

 Right 

  

  

  

  

  

L3 53.76 16.23     

L4 55.82 17.04 -2.06 6.32 -8.3865 0.0001* 

L3 53.76 16.23     

L5 57.21 18.92 -3.45 9.60 -9.2365 0.0001* 

L4 55.82 17.04     

L5 57.21 18.92 -1.39 8.53 -4.1823 0.0001* 

 Left 

  

  

  

  

  

L3 53.28 16.36     

L4 55.15 16.53 -1.87 5.97 -8.0654 0.0001* 

L3 53.28 16.36     

L5 57.28 17.39 -4.00 7.95 -12.9303 0.0001* 

L4 55.15 16.53     

L5 57.28 17.39 -2.13 6.83 -8.0087 0.0001* 

 Total 

  

  

  

  

  

L3 53.52 16.04     

L4 55.49 16.49 -1.97 4.79 -10.5472 0.0001* 

L3 53.52 16.04     

L5 57.24 17.71 -3.72 7.48 -12.8008 0.0001* 

L4 55.49 16.49     

L5 57.24 17.71 -1.76 6.07 -7.4387 0.0001* 

 

Figure 14: Comparison of L3, L4 and L5 at right and left side and as a whole 
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Table 9: Correlation between age in years and BMI with TPE with its component scores 

by Karl Pearson’s correlation coefficient 

Variables Summary Age (years) BMI 

TPE r-value -0.1750 -0.1210 

 p-value 0.0001* 0.0020* 

 (*p<0.05)   

Figure 15: Scatter diagram of correlation between age in years with TPE scores 

 

Figure 16: Scatter diagram of correlation between BMI with TPE scores 
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DISSCUSSION 

Research suggests that individuals with chronic low back pain have significant cortical 

reorganisation and training such patients for lumbar tactile acuity using sensory 

discrimination method can help them normalise the cortical reorganisation and cope 

with pain.41,42 Understanding the exact pattern and extent of sensory dissociation is 

crucial in treatment of CLBP.  Recent studies have shown that there are various methods 

to evaluate sensory dissociation among which two-point estimation is a new method 

and gives a better description about the pattern of dissociation.12 However, there are no 

studies which have the normative or reference values of two-point estimation which can 

be used for assessment and training of lumbar tactile acuity. Hence the current study 

aimed to draw normative values of two-point estimation test which can be used for 

assessment and treatment of lumbar tactile acuity in chronic low back pain patients. 

The study was conducted with an objective to obtain the normative values of two-point 

estimation test at L3, L4 &L5 levels of lumbar spine. The calliper was placed at 3cm 

away from the spinous process. A mean of five repeated measures was taken at each 

level on both sides of lumbar spine. The study was performed with a cross sectional 

design in which 1010 participants were supposed to be enrolled but due to Covid-19 

Pandemic, the sample size was reworked to a convenient sampling of 661 participants. 

The total participants were divided into 4 age groups i.e., group 1 (20-29years) had 305 

participants (186 females and 119 males), groups 2 (30-39 years), had 127 participants 

(60 females and 67 males), group 3 (40-49years) had 126 participants (80 females and 

40 males) and the last group (50 and above years) had 103 participants (44 females and 

59 males). Participants were also grouped according to their BMI. Group A had 366 
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participants (221 females and 145 males) with BMI range of 18-24, Group B had 234 

participants (118 females and 114 males) with BMI range of 25-29, lastly Group C had 

61 participants (31 females and 30 males) with BMI above 30. 

The results from the current study showed that the distance perceived varied widely 

among healthy participants. The mean TPE scores at 3 levels on right and left sides are 

as follows,  

In age group of 20-29 years, mean TPE score at 3cm lateral to L3 spinous process on 

the right side was 55.71±17.10, on left side was 55.17±17.79. In age group of 30-39 

years, mean TPE scores at 3 cm lateral to L3 spinous process on right side was 

56.81±15.82, of left side was 56.20±15.63. For age group of 40-49 years, mean score 

TPE of L3 spinous process on the right side was 52.66±15.63 and on left side was 

51.94±15.72. And for 50+age group, the score on the right side was 45.58±11.50 and 

for left side was 53.28±16.36. 

In age group of 20 -29 years, mean score of TPE at 3cm lateral to L4 spinous process 

on the right side was 57.76±18.10, on the left side was 56.89±18.12. In age group of 

30-39 years, mean score of TPE at 3 cm lateral to L4 spinous process on the right side 

was 58.92±16.33, on the left side was 57.29±15.61. For age group 40-49 years, mean 

score of TPE at 3 cm lateral to L4 spinous process on the right side was, 55.26±16.17 

and on left side was 55.06±15.37. For last age group the mean TPE score at 3cm lateral 

to L4 spinous process on right side was 46.95±12.21 and on left side was 47.51±11.20. 

The mean TPE scores at 3 cm lateral to L5 spinous process on right side for, age group 

20 -29 years was 58.95±20.41, age group 30-29 years was 59.97±18.85, age group 40-
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49 years was 58.04±18.57, age group 50+ years was 48.38±10.89. The mean TPE scores 

at 3 cm lateral to L5 spinous process on left side for, age group 20 -29 years was 

59.17±19.03, age group 30-29 years was 59.43±15.88, age group 40-49 years was 

57.81±16.91, age group 50+ years was 48.38±10.93.  

When compared we can see that TPE scores decrease with increase in age. This can be 

associated with central and peripheral changes in nervous system. The central changes 

include reduction in brain weight due to neuronal degeneration, loss and replacement 

with gliosis. Also, with ageing process there is increased tendency for developing 

neuritic plaque. Other central changes associated with ageing process are accumulation 

of pigments, neurotransmitter levels reduction, receptors changes and reduction. All 

these changes in the nervous system contribute to slowing of sensory information 

processing.58 The peripheral changes which can be associated with decrease in TPE 

scores are changes in visco elastic properties of skin and peripheral nervous system that 

subsequently affect speed, quantity or quality of information processing,59 reduction in 

amount of Meissner’s corpuscles, changes of mechanical properties of dermis, 

demyelination of peripheral nerves, degenerative transformation of Pacinian’s 

corpuscles and fiber loss of peripheral nerves.60  

The reduction in TPE scores with increase in age can also be attributed to reduction in 

cognitive function with increasing age.61 Two-point estimation test is not just to 

describe two points perceptions but to estimate the distance between them and make a 

judgement on the distance between the two points which involves not only tactile 

perception but also spatial orientation ability which is more cognitive in nature.47 
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Our study showed no significant changes in TPE scores on the right and left side as well 

as between males and females, this is in accordance with previous studies.46,53 Current 

study gave an inversely proportional relation for TPE scores and BMI i.e., with increase 

in BMI, TPE scores reduced, this is in accordance to previous studies who have quoted 

how BMI could have influenced TPD thresholds.  

A similar finding was noted in previous study where they mentioned that higher body 

fat ratios were found to affect TPDT, also in studies on “Laterality and sex differences 

in tactile detection and two-point thresholds modified by body surface area and body 

fat ratio” and “Tactile mental body parts representation in obesity” mentioned that 

obesity markers like body fat ratios have an impact on TPDT indicating changes in 

central processing, they also revealed different TPDT threshold for different body areas 

indicating non systemic effects54 and obese people have shown  abnormal TPDT  linked 

to a change in somatosensory representation, which manifested as a distorted body 

image.55  

Two-point discrimination test involves relatively deep stimulation than that used to 

evaluate touch detection. This deep stimulation creates forces which deform the 

subcutaneous fat layer which is under the layer of tactile receptors leading to reduction 

in tactile thresholds.46,54 This can be correlated with the findings of the current study, 

because two-point estimation test also requires the therapist to place the heads of the 

calliper on the skin of the low back in such a way that there is blanching of the skin 

which could have generated forces sufficient to deform the subcutaneous fat layer, such 

deformation would have affected TPE scores in subjects with higher BMI. 
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An interesting finding in our study was that the TPE scores increased from L3 to L5 

levels i.e., L5 level TPE scores were higher compared to L3 level TPE scores. this could 

be because that tactile acuity is not equally distributed in all parts of the body. This fact 

seems to indicate that the nervous system matter on which the sensitivity of touch spots 

depends is also unevenly distributed.62 This difference can also be due to different 

cutaneous innervation and there is an innervation overlap of peripheral cutaneous 

supply.63 

The TPE scores presented in the current study must be cautiously interpreted as within 

subject factors like skin temperature, epidermis thickness, body hair, patient 

cooperation and fatigue and clinician factors such as protocol, skill and technique, 

concentration and application pressure would have influenced the results. 43 

The TPE score values derived from the current study can be used for evaluation and 

treatment of chronic low back pain cases. It gives an idea of how much tactile acuity is 

altered (which in turn gives an idea of distortion of body image) or improved (following 

training) in chronic low back pain cases.  

 

FUTURE SCOPE  

1. Future scope being, studying the reliability and validity of two-point estimation 

test on healthy subjects as this method has already shown reliability in chronic 

low back pain subjects.  

2. Also, our study included a nonspecific measure of body fat composition that is 

body mass index future study can include a more specific and reliable measure 
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of body fat composition and evaluate two-point estimation scores and their 

variations among healthy subjects. 

 

COMMENTS: 

In order to prevent TPE errors it is important to apply a pressure that causes slight 

blanching of the skin and not pain. 
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CONCLUSION 

 

In the current study, TPE reference/normative values for low back was studied and 

reported among pain free individuals in 18- 60 years age group. The TPE scores varied 

with age and body mass index, gender and left/right side of the low back had no 

significant effect on TPE scores. TPE as a method to evaluate lumbar tactile acuity, 

needs future studies for reliability and validity before it is employed in routine clinical 

practice. 
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SUMMARY 

 
The study aimed to obtain normative/ reference values of two-point estimation test 

among pain free individuals in 18-60 years age group. 661 participants, both males and 

females who met inclusion and exclusion criteria were included in the study. An 

information sheet was given to the participants and a written consent was taken. 

 

After collecting demographic data, each participant was evaluated for two-point 

estimation test on low back at L3, L4&L5 levels, five repeated measures were used and 

mean scores were used for statistical analysis. 

661 participants were grouped into 4 age groups i.e., from 20-29, 30-39,40-49 and 50+, 

which included both males and females. BMI classification was also done and 

participants were grouped into three groups for analysis. 

Results showed that the TPE scores reduced as the age and BMI increased. However, 

we dint find any variation between the left and right side of the back and no difference 

in TPE scores in males and females 

 Future research is needed for evaluating reliability and validity of TPE test in healthy 

subjects.   
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                                              ANNEXURE 

CONSENT FORM 

Sl.no. of the study subject: 

TITLE: TWO POINT ESTIMATION a measure of lumbar tactile acuity- Normative 

values in pain free individuals between age ranges 18 -60 years. 

Name of the principal investigator:                                                    Telephone No.                                  

I Ms./Mr.                                                         , willfully extend consent to be included 

as a subject in the above mentioned study. All essential information regarding the study 

has been explained to me in my own language by the physiotherapist and a copy of the 

information sheet has been given to me. I am given to understand that my demographic 

details will be noted and I will be assessed on two-point estimation test. I am given to 

understand that my participation in the study is purely voluntary and I’m free to 

withdraw from the study anytime without having a reason to explain. I have been 

assured that the data or information hereby provided shall be kept confidential and may 

be used only for scientific purposes/ research purposes. I am informed and convinced 

that my medical and legal rights shall be preserved. I hereby voluntarily give my 

informed consent and express my willing fullness to participate in the above study. 

    

(Signature/ left thumb impression)                                                           Date: 

                                                                                                                   Place: 

Name of the participant: 

Spouse/son / daughter: 

Address: 

This is to certify that above consent has been obtained in my presence 

 

(Signature of the principal investigator)                                               Date: 

                                                                                                               Place: 

Witness 1                                                                      Witness 2 

Signature:                                                                       Signature:                                          

Name:                                                                              Name: 
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Address:                                                                          Address: 

INFORMATION SHEET 

Dear volunteers, 

We welcome you and thank you for your keen interest in participation in this research 

project. Before you participate in this study it is important for you to understand why 

this research is being carried out. This form will provide you all the relevant details of 

the research. It will explain nature, details, discomforts, precautions and information 

about how this project will be carried out. It is important that you read and understand 

the content of the form carefully. This form may contain scientific terms hence, if you 

have any doubts or if you need/ want more information, are free to ask the study 

personnel or contact person mentioned below before you give your consent and also a 

any time during the entire course of the project. 

1. Project title: TWO POINT ESTIMATION a measure of lumbar tactile acuity- 

Normative values among pain free individuals between ages 18-60. 

2. Department and Institution: S.D.M College of Physiotherapy, Sattur- 

Dharwad. 

3. Name of the investigator: Shubhangi. A. Koti. 

4. What is the purpose of the study? 

To find the normative values and reliability of lumbar two-point estimation in 

pain free controls between age groups 18-60. 

5. What is the selection procedure of the participation? 

Inclusion criteria: Healthy pain free subjects between 18 – 60 years of age. 

Exclusion criteria: Subjects will be excluded if they have, 

       1.   Participants complaining of recent pain in any part of the body. 

       2.   Participants with diagnosis of neurological diseases. 

       3.  Participants with previous diagnosis of low back pain. 

       4. Participants who are not cooperative and who do not understand the              

instructions given for TPE test. 

       5.   Participants who have diabetes or hypertension. 

       6.   Participants who have experienced low back pain in the recent 3- 6 months.  
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6. How will it be carried out? 

The demographic details will be collected of each subject shall be noted in the 

data collection sheet. The study will be conducted in S.D.M College of 

Medical Sciences and Hospital after obtaining ethical clearance from 

institutional ethical committee. The demographic data of the subjects will be 

obtained followed by which the subject will be evaluated for two-point 

estimation on the back at L3, L4, and L5 levels. The mechanical sliding 

calliper with a precision of 0.01mm will be used (digital vernier calliper). 

Participants will be positioned prone with back exposed and L3, L4, and L5 

spinous process will be palpated and from the spinous process using the 

measuring tape 3cm away point will be marked. TPE will be assessed along 

the horizontal line from the point marked from the spinous process on either 

side of L3, L4, and L5 spinous processes. Two callipers will be used, one by 

the assessor and one by the participant. The assessor will apply tactile stimulus 

along the horizontal line with 120 mm horizontal separation between the 

calliper tips. Subsequently the participants will be asked to manually indicate 

with their calliper the distance they perceive which will be noted as TPE score. 

The subjects will be holding the callipers so that they can see the back side of 

the calliper and not the display. Five such scores will be taken on each side at 

three levels and the data will be used for analysis. 

7. What are the responsibilities of the participant? 

Participants must agree to adhere to the principal investigator’s instructions and 

cooperate fully with those conducting the study and inform principal 

investigator in case of any untoward experience. 

8. What are the expected risks for the participants? 

Nil. 

9. Whether my participation in this study be kept confidential? 

Yes. Participant’s privacy and confidentiality will be maintained during and after 

the completion of the study. 

10.   Can I withdraw from the study at any time during the study period? 

Yes. Participants can opt of the study at any time during the course of the study. 

11. If there is any new findings/ information, would I be informed? 
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Yes. Participants will be informed about new finding/ information of the study. 

12. Permission for publication? 

Results obtained after study may be published for scientific purpose. However, 

identity is not disclosed even after the study or during publication. 

For any related queries, you are free to contact, 

Name of the contact person with official address and phone number  

1. Ms. Shubhangi. A. Koti 

S.D.M College of Physiotherapy  

Sattur – Dharwad-580009 

Mobile number: 9482906876  

Email.id: kotishubhangi96@gmail.com 

2. Dr. Sharmila. Dudhani 

Professor  

S.D.M College of Physiotherapy 

Sattur-Dharwad-580009 

Mobile number: 9880950990 

Email.id: sharmiladudhani268@gmail.com 

Place: __________________ 

Date: _____________________ 
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ಸಮ್ಮ ತಿ   ನಮೂನೆ 

ಅಧ್ಯ ಯನದಲಿ್ಲ   ಭಾಗವಹಿಸುವವರ ಕ್ರ ಮ ಸಂಖ್ಯಯ : 

ಸಂಶೋಧ್ನೆಯ  ಶಿಷಕೆ : ಕೆಳ ಬೆನಿ್ನ ನ  ಎರಡು ಬಿಂದುಗಳ ಪ್ರ ತ್ಯ ೋಕ್ತ್ಯನಿ್ನ  

ಗುರುತಿಸಿ ಅಿಂದಾಜಿಸುವಪ್ತಿರ ಯೇ: ಇದರ ಬೆನಿ್ನ ನವೋನತಿಂದರೆ ಇರದ ೧೮-೬0 

ವಯಸಿಿ ನ ಸಾಮಾನಯ  ಜನರಲಿ್ಲ  ಇದರ ಮಾಪ್ಕ್ ಮೌಲ್ಯ ಗಳು. 

ಪ್ರ ಧಾನ ಸಂಶೋಧ್ಕ್ರ ಹೆಸರು:______________________ 

ನಾನ್ನಶಿರ ೋ/  ಶಿರ ೋಮತಿ______________________ಸವ ಯಂಪ್ರ ೋರಣೆ ಇಿಂದ ಈ ಮೇಲೆತಿಳಿಸಿದ/ 

ನಮೂದಿಸಿದ  ಸಂಶೋಧ್ನಾತ್ಮ ಕ್ ಅಧ್ಯ ನದಲಿ್ಲ  ಭಾಗವಹಿಸಲು ಒಪಿ್ಪ ಗೆಯನ್ನ 

ನ್ನೋಡುತಿದ್ದ ೋನೆ. ಮೇಲ್ಕ ಿಂಡ ಅಧ್ಯ ಯನದ  ವವರಗಳನಿ್ನ ನನಿ   ಸವ ಿಂತ್ಭಾಷೆಯಲಿ್ಲ / 

ಲ್ಲಖಿತ್ರೂಪ್ದಲಿ್ಲ  ತಿಳಿಪ್ಡಿಸಲಾಗಿದ್ ಮತ್ತು  ಮಾಹಿತಿಪ್ತ್ರ ದಪ್ರ ತಿಯನಿ್ನ  ನನಗೆ 

ನ್ನೋಡಲಾಗಿದ್. ಈ ಅಧ್ಯ ಯನಕುರಿತಾಗಿ ನನಿ  ವಯ ಯಕ್ತು ಕ್ವವರಗಳನಿ್ನ  ನಮೂದಿಸಿ, 

ಟೂಪಾಯಿಂಟ್ಎಸಿಿ ಮೇಶನಿೆ ಸಿ್ಟ , ಈ ಮಾಪ್ನವನಿ್ನ  ಉಪ್ಪಯೋಗಿಸಿಗಿಂಡು ನನಿ್ನ  

ಪ್ರಿಶಿೋಲ್ಲಸಲಾಗುವುದು ಎಿಂದು ನನಗೆ ತಿಳಿಪ್ಡಿಲಾಗಿದ್. ನನಿ  ಪಾಲ್ಗೊ ಳಿವ ಕೆ  

ಸವ ಯಂಪ್ರ ೋರಿತ್ವಾಗಿದುದ  ಯಾವುದೇ ಸಮಯದಲಿಾ ದರೂ ಯಾವುದೇ 

ಕಾರಣಗಳನಿ್ನ  ನ್ನೋಡದ್ಯೇ  ಅಧ್ಯ ಯನದಿಿಂದ ನಾನ್ನ ಹಿನಿ ಡೆಯುವ 

ಅವಕಾಶವನಿ್ನ  ಹಿಂದಿದ್ದ ೋನೆ  ಎಿಂದು  ನನಗೆ ತಿಳಿಪ್ಡಿಸಲಾಗಿದ್. ನನಿ್ನ ಿಂದ 

ನ್ನೋಡಲಿ್ ಟಿ್  ಮಾಹಿತಿಗಳ ಗೌಪ್ಯ ತ್ಯ  ಬಗೆೊ   ನನಗೆ  ಭರವಸೆ ನ್ನೋಡಲಾಗಿದ್ ಮತ್ತು  

ಈಮೂಲ್ಕ್ ಪ್ಡೆದಮಾಹಿತಿ/ ಫಲ್ಲತಂಶಗಳ ಕೇವಲ್ ವಯ ಜ್ಞಾ ನ್ನಕ್ ಉದ್ದ ೋಶ ಮತ್ತು  

ಪ್ರ ಕ್ಟ್ಣೆಗಳಿಗಾಗಿ   ಬಲ್ಲಸ ಲಾಗುವುದು ಎಿಂದು ಸಮಿಸುತ್ು ನೆ. ನನಿ  ವಯ ದ್ಯ ಕ್ತಯ 

ಆರೈಕೆ ಮತ್ತು  ಕಾನೂನ್ನ ಹಕುಕ ಗಳನಿ್ನ  ಸಂರಕಿ್ತ ಸ ಲಾಗುವುದು ಎಿಂದು ನನಗೆ ತಿಳಿಸಿ 

ಮನವರಿಕೆ ಮಾಡಲಾಗಿದ್. ಈ ಮೂಲ್ಕ್ ಮೇಲ್ಗಕ ಿಂಡ ಅಧ್ಯ ಯನದಲಿ್ಲ / 

ಸಂಶೋದನೆಯೆಲಿ್ಲ  ಭಾಗವಹಿಸಲು ನಾನ್ನ ಸಂಪೂಣಣವಾಗಿ ಒಪಿ್ಪ ರುತೇನೆ. 

 

(ಸಹಿ/ ಎಡಬೆರಳಗುರುತ್ತ) 

ಪಾಲ್ಗೊ ಳುವವವರ  ಹೆಸರು:____________________ 

ಸಂಗಾತಿ/ ಮಗ/ ಮಗಳು:_________________ 

ಆಿಂಚೆ ವಳಾಸ :______________________ 

ದೂರವಾಣಿ ಸಂಖ್ಯಯ :_______________________ 

ನನಿ  ಉಪ್ಸಿಿ ತಿಯಲಿ್ಲ  ಮೇಲ್ಲನ ಒಪಿ್ಪ ಗೆಯನಿ್ನ  ಪ್ಡೆದಿದ್ ಎಿಂದು ಇದು 
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ಪ್ರ ಮಾಣಿೋಕ್ರಿಸಲ್ಹುವುದು. 

ಪ್ರ ಧಾನಸಂಶೋಧ್ಕ್ರ ಸಹಿ:____________________ 

ದಿನಾಿಂಕ್:________________ 

ಸಿ ಳ:________________ 

ಸಾಕಿ್ತ -೧: ____________________                        ಸಾಕಿ್ತ -೨:______________ 

ಹೆಸರು: ____________________                         ಹೆಸರು:_________________  

ವಳಾಸ:____________________                          ವಳಾಸ:_________________ 
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ಅಧ್ಯ ಯನದಮಾಹಿತಿಪತ್ರ  

ಆತಿಮ eಯ ಭಾಗಿೋದಾರರೇ, 

ನಾವು ನ್ನಮನಿ್ನ  ಈ ಅಧ್ಯ ಯನದಲಿ್ಲ    ಪಾಲ್ಗೊ ಳಲು ಸಾವ ಗತಿಸುತ್ು ವೆ ಮತ್ತು  ನ್ನಮಮ  

ಆಸಕ್ತು ಗೆ ಧ್ನಯ ವಾದಗಳು. ಈ ಅಧ್ಯ ಯನದಲಿ್ಲ   ನ್ನೋವು  ಪಾಲ್ಗೊ ಳುು ವ ಮೊದಲು ಈ 

ಸಂಶೋಧ್ನೆಯು ಏಕೆ  ನಡಿಯುತಿದ್ ಎಿಂದು  ತಿಳಿಯುವುದು ಮುಖ್ಯ . ಈ 

ಮಾಹಿತಿಪಾತ್ರ ವು ನ್ನಮಗೆ ಸಂಶೋಧ್ನೆಗೆ ಸಂಬಂಧಿತ್ ಎಲಿಾ  ವವರಗಳನಿ್ನ  

ಒದಗಿಸುತ್ದ್. ಇದು ಅಧ್ಯ ಯನದ ಮಾದರಿಯನಿ್ನ ,  ವವರಗಳನಿ್ನ , 

ಪ್ರ ಯೋಜಗಳನಿ್ನ , ಅಸಮರ್ಣತ್ಯನಿ್ನ , ಮುನಿೆ ಚೆರಿಕೆಗಳನಿ್ನ  

ಮತ್ತು   ಈ  ಯೋಜನೆಯನಿ್ನ  ಹೇಗೆ ಕೈಗಳಲಾಗುವುದು ಎಿಂಬ ಮಾಹಿತಿಯನಿ್ನ  

ವವರಿಸುತ್ದ. ನ್ನೋವು ಮಾಹಿತಿಪ್ತ್ರ ದ ವಷಯವನಿ್ನ  ಎಚ್ಚ ರಿಕೆಯಿಂದ ಓದಿ ಅರ್ಣ 

ಮಾಡಿಕೊಳುು ವುದು ಬಹಳಮುಖ್ಯ . ಈ ಮಾದರಿಯು ವೆಜ್ಞಾ ನ್ನಕ್ ಪ್ದಗಳನಿ್ನ  

ಹಿಂದಿರ ಬಹುದು. ಈ ಕುರಿತಾಗಿ ನ್ನಮಗೆ ಯಾವುದೇ ಸಂದೇಹವದದ ಲಿ್ಲ  ಅರ್ವಾ 

ನ್ನಮಗೆ ಹೆಚ್ಚಚ ನ ಮಾಹಿತಿ ಬೇಕಾದಲಿ್ಲ , ನ್ನಮಮ  ಸಮಮ ತಿಯನಿ್ನ  ಮತ್ತು  ಸಮಯವನಿ್ನ  

ನ್ನೋಡುವ ಮೊದಲು ಯೋಜನೆಸಿಬಬ ಿಂದಿ ಅರ್ವಾ   ಕೆಳಗೆ ತಿಳಿಸಲಾಗಿದ ವಯ ಕ್ತು ಯನಿ್ನ  

ಅಧ್ಯ ಯನದ ಸಂಪೂಣಣವವರಗಳಿಗಾಗಿ ನ್ನೋವು ಸಂಪ್ಕ್ತಣಸ ಬಹುದು. 

೧. ಅಧ್ಯ ಯನದಶಿೋಷಿಕೆ: ಕೆಳ ಬೆನಿ್ನ ನ ಎರಡು ಬಿಂದುಗಳ ಪ್ರ ತ್ಯ ೋಕ್ತ್ಯನಿ್ನ  ಗುರುತಿಸಿ 

ಅಿಂದಾಜಿಸುವ ಪ್ತಿರ ಯೇ: ನವೋನತಿಂದರೆ ಇರದ ೧೮-೬0 ವಯಸಿಿ ನ ಸಾಮಾನಯ  

ಜನರಲಿ್ಲ  ಇದರ ಮಾಪ್ಕ್ ಮೌಲ್ಯ ಗಳು. 

೨. ಇಲಾಖ್ಯ ಮತ್ತು  ಸಂಸಿೆ : ಎಸ್ಟ.ಡಿ.ಎಿಂ. ಫಿಸಿಯೋಥೆರಪ್ಪಕಾಲೇಜ್, ಸತ್ತು ರು, 

ಧಾರವಾಡ. 

೩. ಸಂಶೋಧ್ಕ್ರ ಹೆಸರು:  ಶುಭಾಿಂಗಿ. ಕೊೋಟಿ 

೪. ಈ ಯೋಜನೆಯ  ಉದ್ದ ೋಶವೇನ್ನ? 

ಕೆಳ ಬೆನಿ್ನ ನ ಎರಡು ಬಿಂದುಗಳ ಪ್ರ ತ್ಯ ಕ್ತ್ಯನಿ್ನ  ಗುರುತಿಸಿ 

ಅಿಂದಾಜಿಸುವ  ಪ್ರ ತ್ಯ ೋಯ ಮಾಪ್ಕ್ಮೌಲ್ಯ ಗಳನಿ್ನ  ಬೆನಿ್ನ  ನೋವು ಇಲಿ್ದ 

ಸಾಮಾನಯ  ಜನರಲಿ್ಲ   ಗುರುತಿಸುವುದು. 

೫.ಭಾಗವಹಿಸುವಕೆಯ ಆಯೆಕ  ವಧಾನಯಾವುದು? 

ಸವ ಯಂಪ್ರ ೋರಿತ್ ಒಪಿ್ಪ ಗೆ ಹಾಗೂ ಸೇಪ್ಣಡೆಮಾನ ದಂಡವನಿ್ನ  ಆಧ್ರಿಸಿ ಸಾಮಾನಯ  

ಜನರಲಿ್ಲ   ಬೆನಿ್ನ  ನೋವು ಇಲಿ್ದ ವಯ ಕ್ತು ಯಗನಿ್ನ  ಈ  ಅಧ್ಯ ಯನದಲಿ್ಲ  

ಆಯುದ ಕೊಿಂಡು ಮುಿಂದಿನ ಕಾಯಣವಧಾನಗಳನಿ್ನ  ಕೈಗಳು ಲಾಗುವುದು. 
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ಸೇಪ್ಣಡೆಯಮಾನ ದಂಡಗಳು: 

೧. ನೋವಲಿ್ದ, ೧೮ ರಿಿಂದ -೬೦ವಯಸಿನಿ ಸಾಮಾನಯ ಜನರು. 

ಪ್ರ ತ್ಯ ೋಕ್ತಸುವಮಾನ ದಂಡಗಳು: 

೧. ಯಾವುದೇ ದೇಹದ ಭಾಗದಲಿ್ಲ  ಪ್ರ ತ್ಯ ಕ್ಷ ನೋವದದ ಲಿ್ಲ . 

೨. ಬೆನಿ್ನ   ನೋವಿಂದ ಬಳಗಿದದ  ಜನರು. 

೩. ನರವೈಜ್ಞಯ ನ್ನಕ್ ಅಸವ ಸಿ ತ್ಗಳು. 

೪. ಅಧಾಯ ಯ ದನದ  ಸೂಚ್ನೆಗಳನಿ್ನ  ತಿಳಿದು ಕೊಳು ದವರು ಮತ್ತು  ಸಹಕಾರ 

ನ್ನೋಡದವರನಿ್ನ . 

೬. ಅಧ್ಯ ಯನದ  ಕಾಯಣವಧಾನ? 

ಭಾಗವಹಿಸುವವರ ವಯ ಕ್ತು ಕ್ ಹಾಗೂ ಜನಸಾಿಂಖ್ಯ ವವರಗಳನಿ್ನ  ನಮೂದಿಸಿ 

ಟೂಪಾಯಿಂಟ್ ಎಸಿಿ ಮೇಶ ನಿೆ ಸಿ ವ ಯ ಕ್ತು ಯ ಬನಿ್ನ ನ ಮೇಲೆ ಮಾಡಲಾಗುವುದು. 

ದೊರೆತ್ ಮಾಪುಗಳನಿ್ನ  ಉಪ್ಯೋಗಿಸಿ ನ್ನಮನಿ್ನ  ಪ್ರಿಶಿೋಲ್ಲಸಲಾಗುವುದು. 

ಅಧ್ಯ ಯನಕಾರರ ನ್ನದೇಣಶದಂತ್ ಪ್ರಿೋಕಿಾ ಚ್ಟುವಟಿಕೆಗಳನಿ್ನ  ನ್ನವಣಹಿಸು ವಂತ್ 

ನ್ನಮಲಿ್ಲ  ಮನವ. 

ರೋಗಿಯಶಿಕ್ಷಣ: ಸಂದಶಣನಮತ್ತು   ಲ್ಲಖಿತ್ ಒಪಿ್ಪ ಗೆಗೆ ಸಹಿ  ಮಾಡುವ ಮೊದಲು 

ಅಧ್ಯ ಯನದ ಬಗೆೊ ವವರಗಳನಿ್ನ  ಭಾಗಿೋದಾರರಿಗೆ ಸವಸಾು ರವಾಗಿ ವವರಿಸಲಿ್ ಡುತ್ು ದ್. 

೭. ಭಾಗಿೋದಾರರ ಜವಾಬ್ದದ ರಿಗಳಾವುವು? 

ಭಾಗವಹಿಸುವವರು ಪ್ರ ಮುಖ್ತ್ ನ್ನಖಾಧಿಕಾರಿಯ ಸೂಚ್ನೆಗಳಿಗೆ ಅನ್ನಗುಣವಾಗಿ 

ನಡೆದು ಕೊಳಬೇಕು ಮತ್ತು  ಅಧ್ಯ ಯನ ನಡೆಸುವವರಿಂದಿಗೆ ಸಂಪೂಣಣವಾಗಿ 

ಸಹಕ್ರಿಸಬೇಕು ಮತ್ತು  ಯಾವುದೇ ಅಸಹಜ/ ಅಹಿತ್ಕ್ರ ಅನ್ನಭವದ ಸಂಧ್ಭಣದಲಿ್ಲ  

ಪ್ರ ಧಾನ ತ್ನ್ನಖಾಧಿಕಾರಿಗಳಿಗೆ ಮಾಹಿತಿನ್ನೋಡಬೇಕು. 

೮. ಭಾಗವ ಹಿಸುವವರಿಗೆ ನ್ನರಿೋಕ್ಷತ್ ಅಪಾಯಗಳುಯಾವುವು? 

೯. ಈ ಅಧ್ಯ ಯನದದಲಿ್ಲನನಿ ಪಾಲ್ಗೊ ಳಿವ ಕೆಗೌಪ್ಯ ವಾಗಿರಲಾಗುವುದೇ? 

ಹೌದು. ಭಾಗಿೋದಾರರ ವಯ ಕ್ತು ಕ್  ಮತ್ತು  ಬೇರೆ  ಎಲಿಾಮಾಹಿತಿಯ ಗೌಪ್ಯ ತ್ಯನಿ್ನ  

ಅಧ್ಯ ಯನದ ಸಮಯದಲಿ್ಲ  ಹಾಗೂ  ನಂತ್ರ ವೂಕಾಯುದ ಕೊಳಲಾಗುವುದು. 

೧೦.ಅಧ್ಯ ಯನದ ಅವಧಿಯಲಿ್ಲ  ಯಾವುದೇ ಸಮಯದಲಿಾ ದರೂ ಅಧ್ಯ ಯನದಿಿಂದ 

ನಾನ್ನ ಹಿಿಂತ್ಗೆದು ಕೊಳಬಹುದೇ? 

ಹೌದು. ಭಾಗವಹಿಸುವವರು ಅಧ್ಯ ಯನದ ಯಾವುದೇ   ಸಮಯದಲಿಾ ದರೂ 

ಅಧ್ಯ ಯನದಿಿಂದ ಹರಗುಳಿಯಬಹುದು. 
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೧೧. ಯಾವುದೇ ಹಸ ಸಂಶೋಧ್ನೆಗಳು/ಮಾಹಿತಿ  ಇದದ ರೆನನಗೆ  ತಿಳಿಸಿಲಾಗುವುದೇ? 

ಹೌದು. ಭಾಗವಹಿಸುವವರಿಗೆ ಹಸ ಸಂಶೋಧ್ನೆಯ/ ಅಧ್ಯ ಯನದ ಮಹಿತ್ಗಳ 

ಬಗೆೊ  ತಿಳಿಸಲಾಗುವುದು. 

೧೨. ಪ್ರ ಕ್ಟ್ಣೆಗಾಗಿ ಅನ್ನಮತಿ? 

ಅಧ್ಯ ಯನದ ನಂತ್ರ ಪ್ಡೆದ ಫಲ್ಲತಂಶಗಳನಿ್ನ  ವಯ ಜ್ಞಾ ನ್ನಕ್ ಉದ್ದ ೋಶಕಾಕ ಗಿ ಪ್ರ ಕ್ಟಿಸ 

ಬಹುದು,  ಆದರೆ ಅಧ್ಯ ಯನದ ನಂತ್ರ ಅರ್ವಾ ಪ್ರ ಕ್ಟ್ಣೆಯಸಮಯದಲಿ್ಲ  

ಗುರುತ್ನಿ್ನ  ಬಹಿರಂಗ  ಪ್ಡೆಸಲಾಗುವುದಿಲಿ್ . ಈ ಅಧ್ಯ ಯನಕೆಕ  ಸಂಬಂಧಿತ್ 

ಯಾವುದೇ ಪ್ರ ಶೆಗಳಿದದ ಲಿ್ಲ  ನ್ನೋವು ಅಧ್ಯ ಯನಕಾರರನಿ್ನ  ಸಂಪ್ಕ್ತಣಸಲು 

ಮುಕ್ು ರಾಗಿರುತಿೋರಿ. 

ಅಧಿಕೃತ್ವಳಾಸಮತ್ತು   ದೂರವಾಣಿಸಂಖ್ಯಯ ಯಿಂದಿಗೆಸಂಪ್ಕ್ಣವಯ ಕ್ತು ಯಹೆಸರು 

೧. ಶುಭಾಿಂಗಿ. ಎ. ಕೊೋಟಿ 

ಎಸ್ಟ. ಡಿ. ಎಮ್. ಕಾಲೇಜ್ಆಫಿಿ ಸಿಯೋಥೆರಪ್ಪ, ಸತ್ತು ರು,  ಧಾರವಾಡ- ೫೮೦೦೦೯. 

ಮೊಬೈಲಿ್ ಿಂಖ್ಯಯ : ೯೪೮೨೯೦೬೮೭೬. 

ಇಮೇಲ್ಇಡಿೋ: kotishubhangi@96gmail.com 

೨. ಡಾ. ಶಮಿಣಳಾ. ದ. 

ಪಾರ ದಾಯ ಪ್ಕ್ರು 

ಎಸ್ಟ.ಡಿ. ಎಮ್. ಕಾಲೇಜ್ಆಫಿಿ ಸಿಯೋಥೆರಪ್ಪ, ಸತ್ತು ರು,  ಧಾರವಾಡ- ೫೮೦೦೦೯. 

ಮೊಬೈಲಿ್ ಿಂಖ್ಯಯ : ೯೮೮೦೯೫೦೯೯೦. 

ಇಮೇಲ್ಇಡಿೋ: sharmiladudhani268@gmail.com 

ಸಿ ಳ : 

ದಿನಾಿಂಕ್: 

ಶೋದಕ್ರಸಹಿ: 

ಭಾಗಿೋದಾರರಸಹಿ: 

 

 

 

 

 

  

mailto:kotishubhangi@96gmail.com
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DATA COLLECTION SHEET 

NAME: ____________________________________ 

AGE: __________________ 

GENDER: _____________________ 

DOMINANCE: _____________________ 

OCCUPATION: ______________________ 

HEIGHT: _________________(centimeters) 

WEIGHT: ________________(kgs) 

BMI: __________________ 

ADDRESS: _____________________ 

PAIN HISTORY: 

TPE SCORES: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

              TRAILS                   RIGHT                LEFT 

L3:                      1. 

                           2. 

                           3. 

                           4. 

                           5. 

  

L4:                      1. 

                           2. 

                           3. 

                           4. 

                           5. 

  

L5:                     1. 

                           2. 

                           3. 

                           4. 

                           5. 
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                                             RAW DATA 
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                                           Ethical Certificate 
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                                              CTRI  

 

Trail was sent for registration and has been registered with register number 

CTRI/2021/03/031868 
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PHOTOS   

               

 Power fix, digital calliper: Z22855; precision: 0.01 mm, instrument used for       

Two-point estimation test. 

 

                                                             

                                                    Participant position during the Test procedure  
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Application of the calliper on the back. 

                                                                            

 

 

                                                                            

                                                           Calliper placement during the test procedure. 
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Determination of the distance and estimation by the participant. 

 

 

 


