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ABSTRACT

Aim: In our study, we attempted to measure the average two-point discrimination values on the pulp of all distal phalanges and the mid-palmar
surface of the hands of Healthy MBBS Students and its influence on BMI and Gender. Study Population & Methodology: We conducted this
experiment using a two-point esthesiometer on 100 healthy 1st MBBS students (Females 52, Males 48) aged between 18-20 years from Guntur
Medical College, Andhra Pradesh. Based on the BMI we classified subjects under five categories as per WHO ASIAN-BMI SCALE. Results:
Average two-point threshold value in females for right and left first distal phalanx 3mm, 2.76mm, for second distal phalanx 1.92mm, 2.38mm, for
third distal phalanx 2.69mm, 2.26mm fourth distal phalanx 2.84mm, 2.38mm, fifth distal phalanx 3.30mm, 2.84mm, mid palmar surface 6mm,
6.76mm respectively. From our study, the two-point threshold is more for the mid-palmar surface. Two-point discrimination has a positive
correlation between the right and left palmar surface of the hand but the relationship between variables is weak in the distal phalanges and moderate
in the mid-palmar surface. As per BMI, the Two-point discrimination threshold has a positive correlation in the left first distal phalanx, right and left
fourth distal phalanges, right fifth distal phalanx and right mid palmar surface. We see an association between gender and the two-point
discrimination threshold in the right and left first distal phalanx and the remaining areas don't have any association.
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INTRODUCTION

Weber introduced the two-point discrimination test. The test assesses
the minimal distance at which the person can distinguish whether one
or two points are in contact with the skin. For assessing tactile
perception, hand surgeons and orthopaedic surgeons use the Two-point
discrimination test.' A L Dellon et al. state that the time required for
object recognition correlates with the two-point discrimination
threshold2. The posterior column-medial lemniscus pathway is
responsible for two-point discrimination sensation. Therefore, damage
to this pathway can impair the two-point discrimination threshold3.
Knowing the average two-point discrimination threshold in healthy
subjects helps to identify if an alteration of two-point discrimination

test till the subject perceived two distinct stimuli and said two points.
Mean and standard deviation extracted from the data. T value and P
values are measured to know the influence of gender on two-point
discrimination threshold values. We measured the correlation between
BMI and the two-point discrimination threshold value by the Pearson
coefficient.

Place of Study:
Department of Physiology, Guntur Medical College, Guntur, Andhra
Pradesh.

Tablel: BMI Details of the study population

exists. In our study, we measured the average two-point threshold Category Number of students
values on the pulp of all distal phalanges and the mid-palmar surface of NORMAL WEIGHT 40

both the hands of Healthy MBBS Students and their influence on BMI OVERWEIGHT 30

and Gender. MILD RISK OBESITY (TYPE-1) 24

AIMS AND OBJECTIVES: MODERATE RISK OBESITY(TYPE-11) |16

The main aim of our study is to assess the average two-point RESULTS:

discrimination threshold of all distal phalanges and the mid-palmar
surface of both the hands. The secondary aim is to assess the
correlation between both hands and their influence on BMI and

Gender. Area Mean Standard Deviation

Right Left Right Left
Study Population: 1" DP 3mm 2.76mm 0.565 0.587
We conducted this study on 100 First Year MBBS Students aged 2 DP 1.92mm |2.38mm 2415 0.894
between 18-20 years (Female-52, Male-48) study includes only 3 Dp 2.69mm _ |2.26mm 2168 0.751
healthy students. We excluded the students with scars, burns and 2"DP 5. 84mm  12.38mm 1376 5384
neurological deficits from the research. 5 DP 330mm_12.84mm 2712 1.956
MID PALMAR |6mm 6.76mm 2.712 2.712

METHODOLOGY:
The study period was from 17th August 2022- 26th August
2022.Participation in the study was voluntary. The student's consent

was taken for participation in the study. The BMI of each student was Area Mean Standard Deviation

measured by using their respective height and weight. The subjects are Right Left Right Left

classified under four categories as per WHO ASIAN BMI SCALE. The 1" DP 3.41mm 3.33mm 0.775 0.867

instrument used for the Two-point discrimination test was a two-point 2“DPp 2mm 2.33mm 0.589 0.761

esthesiometer with one fixed and one adjustable needle. This 3 Dp 283mm  |2.58mm 1167 1791

instrument has a Vernier-type construction structure. It can measure up G

to a threshold point of 1mm. The two-point discrimination threshold of 4.h bp 291mm__|2.91mm 0.974 L4l
) . . 5" DP 34lmm  |3.08mm 1.282 1.059

all the distal phalanges on their pulp and mid-palmar area of both hands

is measured. Each subject puts their hand on a table with their palm MID PALMAR _ [6.25mm _ |7.166mm |1.870 2.078

touching its surface. We instructed the subjects to close their eyes
throughout the test. The two points of the esthesiometer made vertical
contact with the skin for one second with minimum pressure. The
student says either one or two points. We increased the distance
between the two points of the esthesiometer by mm and continued the

Table2: Mean and Standard deviation in different regions of hand
in females

Table3: Mean And Standard Deviation In Different Regions Of
Hand In Males

From the above data two-Point threshold is more for the Mid-palmar
area in both hands. Hence the distal phalanges are more sensitive than
the mid-palmar areas in both hands

Table4: Correlation Of Two Point Threshold Between Right And
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Left Sides
1"DP [2“DP [3“DP |4"DP |[5" DP |MID
PALMAR
Pearson 0.1343[0.0107 [0.2023 |0.3747 10.2979]0.6706
coefficient(p )

There is a positive correlation between the right and left palmar surface
of the hand but the relationship between variables is weak in the distal
phalanges and moderate in mid-palmar surface.

Table5: T And P Values In Association With Gender

1" DP 2" DP 3DP  |4°DP |5"DP |Mid
Palm
It It It 1t It It rt 1t rt |1t |rt |1t
T[3.03 [3.87[-0.22|-0.30 |0.39]1.18]0.29]1.35(0.4 [1.0 (0.5 |1
4 19 |3
P [0.00 [0.00]0.82 [0.764]0.69]0.24]0.77[0.17[0.6 |0.2 [0.5 |0.32
3102 5 17 19

From the above table there is an association between gender and two-
point discrimination threshold in right and left first distal phalanx and
the remaining areas doesn't have any association.

Table 6: Correlation between BMI and Two-Point Discrimination
threshold

Pears| RIGHT LEFT

on

EZ?;‘H = 2 139 (4% 5% [Mid [1° 127 13° 4" [5" Mid
tp) DP |DP |DP |[DP |DP |Palm|/DP |DP |DP |DP |DP |alm

BMI |-0.21{-0.4|-0.1/0.05|0.2 |0.00 (0.3 |-0.2|-0. |0.0 |{-0.00 |-0.0
3 27 |88 |18 |37 |84 |83 |61 [295/58 |2 76

Two-point discrimination threshold has a positive correlation in the
left first distal phalanx, right and left fourth distal phalanges, right fifth
distal phalanx and right mid palmar surface.

DISCUSSION:

We performed the study to identify the two-point discrimination
threshold in the palmar area of the hand of the first MBBS Students
aged between 18-20 years. The mid-palmar surface of both hands is
less sensitive than the distal phalanges. Female students have more
sensitivity to right and left first distal phalanx than males. These results
are similar to*. We found a positive correlation between the right and
the left side. The relationship between variables is weak in the distal
phalanges and moderate on the mid-palmar surface. Giulio Valagussa
et al. state that Two-point discrimination values of both lower limbs
have a good correlation between the right and the left sides’. We found
no correlation between the two-point discrimination threshold and
BML. Our findings are similar to’

CONCLUSION:

We conclude that women have less two-point discrimination threshold
in some areas of the hand than men. It might be because they have great
cortical receptive fields controlling the senses of the hands’. The
subjects were more sensitive in the distal phalanges than in the mid-
palmar area. It may be because the receptive areas for tactile sensation
in distal regions get smaller and the receptors used in everyday life are
more developed than those in other regions’. Our study has certain
limitations. We have done research on healthy MBBS students. Studies
have shown that two-point discrimination distance may vary on the
amount of pressure applied, and the surrounding environment’. Some
studies are questioning the reliability and validity of the two-point
discrimination test. There are studies which state that the two-point
discrimination test is less sensitive”'’. Hence our present study helps in
determining the normal two-point discrimination threshold value in
the palmar aspect of hand as our study includes healthy subjects.
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