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ABS TRACT  
 

 

BACKGROUND 

The objectives of the study were to assess and compare touch sensation of 

dominant and non-dominant hands among blind since birth, early onset blind & late 

onset blind participants using Moberg’s test and determine if the time of onset of 

blindness affected the touch sensation. 

 

METHODS 

50 blind participants from various colleges in Mumbai were assessed. Detailed 

history about onset of blindness, motor dominance etc. of blind was asked. 

Participants were instructed to pick up objects (suggested by Moberg) one at a time, 

as fast as possible, and place them into a box using dominant and non-dominant 

hands alternatively. Kruskal Wallis Test was used for analysis. 

 

RESULTS 

Average values of Moberg’s test of dominant & non - dominant hands of blind since 

birth versus late onset blind were statistically significant and those of early onset 

blind versus late onset blind were statistically significant. Average values of 

Moberg’s test of blind since birth versus early onset blind were not statistically 

significant. Thus touch sensation was improved more in blind since birth & early 

onset blind compared to late onset blind participants. 

 

CONCLUSIONS 

Thus we conclude that in the absence of visual stimuli, touch sensation in blind 

since birth and early onset blind is improved compared to late onset blind 

participants. 
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BACK GRO UND  
 

 

 

Functional independence in performance of activities of daily 

life requires skilled hand motor control and the tactile 

sensibility of fingers appropriately assisted by other special 

senses like eyes, ears etc. The tactile sensibility of fingers 

based on cutaneous mechanoreceptors play a crucial role in 

providing such information. It is estimated that about 75 

million people around the world would be visually impaired 

by the end of year 2020.1 Thus it is important to understand 

how brain works by understanding the key role of neuronal 

changes, neuronal rewiring if that particular sense is absent. 

It gives an insight in developing new treatment alternatives. 

Human brain is a mystery for the neuroscientist as the 

functioning of a particular area for a particular ability goes 

beyond the known boundaries of that particular area of the 

brain. This suggests the dynamic functional adaptability of 

the brain. This ability can be called as neuroplasticity of the 

brain which works through formation of new synapses or 

rearranging the existing synapses.2,3,4 Neuroplasticity can be 

achieved through multiple stimulation as in passive repetitive 

movements, learning new tasks, or sensory deprivation.5 

Blind individuals do not have the advantage of vision to 

perceive the external world. Hence, they depend on other 

special senses to be aware of the external world. Blind people 

use touch sensation as a source of continuous similar 

information, substitute to vision in sighted subjects, in day-

to-day life.6 Thus optical information in sighted subjects can 

be extrapolated to the tactile information in blind subjects to 

say that blind are seeing, highlighting the behavioural 

equivalence. Blind also exhibit relevant anticipatory 

behaviour, for example, anticipating the movement of hands 

and limbs to overcome the obstacle while walking. This is 

consistent with ‘preafference and reafference’ of Freeman7or 

Intentional arc of Merlou Ponty8 or controlled synesthesia of 

Hurley and Noe.9 “Moberg’s pick-up test” is one of the tools 

which was devised by Eric Moberg to assess the tactile gnosis, 

especially the sensitivity present in the fingertips which 

allows a significant awareness of the outside world.10 In this 

test, the subject is asked to pick up a number of objects of 

different sizes and shapes, placed on the table and to put 

them as quickly as he / she can into a box, first with one hand 

(preferably the dominant hand) and then with the other (non 

- dominant hand). 

 

 

Obje c ti ve s  

1. Assessment and comparison of touch sensation of 

dominant and non- dominant hands among blind since 

birth, early onset blind & late onset blind participants 

using of Moberg’s test and highlighting the substitution 

of senses associated with cross modal and multimodal 

neuroplasticity. 

2. To determine if the time of onset of blindness affects the 

enhancement of touch sensation. 

 

 

Ma ter i a l s  

Moberg’s Pick - up test materials include 

1. 60 x 30 cm Plastic desk – blotter, 

2. 3 x 8 x 5 cm box 

3. 12 small metallic objects [5 cm fine screw, 2.3 cm wide 

screw, 3.3 and 2.8 cm paper clips, 1.4 cm diameter ring, 

3.8 cm safety pin, two (2) small nuts, one (1) wing nut, 

2.8 cm and 2.2 cm diameter coins, 5.5 cm key] 

4. Stopwatch 

 

 

Figure 1. Materials for Moberg’s Pick Up Test 

 

 
 

ME TH OD S  
 

 

In this comparative cross-sectional study, 50 blind 

participants from Kamla Mehta Dadar School, Mumbai were 

assessed. Institutional Ethics committee approval was taken. 

Study duration was of 6 months from 2014 June to 2014 

December. Detailed history about onset of blindness, motor 

dominance etc. of blind was noted. Participants having an 

onset of blindness since birth were congenital blind. On the 

other hand, participants having an onset of blindness within 

the first 8 years of life were early onset blind, while 

participants having an onset after 8 years of life were late 

onset blind.11  

In the Moberg pick - up test, the patient was positioned in 

the sitting position in a chair and a table was put in front of 

the patient, and 12 small objects (as mentioned above) were 

put on the table.12 Participants were instructed to pick them 

up one at a time, as fast as possible, and place them into a box 

without sliding on the surface and the duration was recorded 

in seconds. The test was done using dominant hand first & 

repeated with non-dominant hand. Inclusion criteria was 

willingness of the participants to participate in the study and 

give consent to perform the test. Exclusion criteria included 

that the participants were apparently healthy without any 

deformity of upper extremities, and without any subjective 

sensory or motor complaints in the upper extremities like 

tingling, numbness, and weakness, any known peripheral 

neuropathy or any chronic illnesses and taking treatment for 

the same, on cough suppressant (sedatives), alcohol intake 

and less than six hours of sleep. 

 

 

S ta ti s ti cal  An aly si s  

For comparing the values of Moberg’s test of dominant and 

non - dominant hands in various groups of blind participants, 

Kruskal Wallis Test by rank (One way analysis of variance 

ANOVA), was used. 
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RES ULT S  
 

 

 

Moberg’s 
Pick - Up Test 

Blind since 
birth 

Mean Time ± 
SD (seconds) 

Early Onset 
Blind 

Mean Time ± 
SD (seconds) 

Late Onset 
Blind 

Mean Time ± 
SD (seconds) 

P Value 

Dominant Hand 19.89 ± 1.948 22.00 ± 2.673 32.44 ±5.341 P < 0.001 
Non - Dominant 

Hand 
22.00 ± 2.434 24.93 ± 3.432 36.89 ± 5.533 P < 0.001 

Table 1. Comparison of Average Values of Moberg’s Test in Blind since 
Birth, Early Onset Blind and Late Onset Blind Individuals 

 

Average values of Moberg’s test of dominant hand & non- 

dominant hand -  

1. Blind since birth (dominant 19.89 ± 1.948 & non 

dominant 22.00 ± 2.434) versus late onset blind 

(dominant 32.44 ± 5.341 & non-dominant 36.89 ± 5.533) 

(P < 0.001) 

2. Early onset blind (dominant 22.00 ± 2.673 & non 

dominant 24.93 ± 3.432) versus late onset blind 

(dominant 32.44 ± 5.341 & non-dominant 36.89 ± 5.533) 

(P < 0.001) 

3. Blind since birth (dominant 19.89 ± 1.948 & non-

dominant 22.00 ± 2.434) versus early onset blind 

(dominant 22.00 ± 2.673 & non dominant 24.93 ± 3.432) 

(P < 0.15) 

4. We conclude that Moberg’s test is positive in blind since 

birth & early onset blind (P < 0.01) compared to late 

onset blind participants.

 

Figure 2. Comparison of Average Values of Moberg’s Test in Blind since Birth, Early Onset Blind and Late Onset Blind Individuals 

 

 
 

 

DI SCU S SI ON  
 

 

Our data shows an increased sensitivity to touch in blind 

since birth & early onset blind participants than in late onset 

blindness. Normal people acknowledge and process objects 

with the help of their visual attributes in sensory specific 

areas like visual cortex.13 Ventrolateral posterior nucleus 

(VPN) or intralaminar nuclei plays an important role as 

control centre for processing sensory information (touch, 

pain, pressure, temperature, and vibrations). Primary 

somatosensory area in the parietal lobe of cerebral cortex 

mainly processes and sorts out the tactile information 

conveyed by VPN and the information is then sent to the 

secondary somatic sensory cortex or to the other areas of the 

brain.14 Rapidly adapting receptors in the skin (Meissner’s 

corpuscles) and subcutaneous tissue (Pacinian corpuscles) 

provide essential information during an active touch 

(perception or finger swiping to determine the roughness or 

smoothness of the surface) and help in segregating various 

articles (as while performing the Moberg’s test).15 

Brain is efficiently able to reorganize and recompense for 

the shortfall in individuals with inborn or acquired absence of 

a sensory modality.13,16 When information acquired with one 

sensory modality is used to accomplish a task which is 

normally sub - served primarily by another sensory modality 

is called as cross modal plasticity.17 Neuroplasticity can be 

considered as a potential of the neurons to generate new 

connections and tracks with new jobs in the cortex leading to 

reformation.18 This change occurs at the level of molecular, 

microarchitectural and functional organization or even 

reframe itself as normal development / maturation of the 

body progress, as a response to experience, attainment of 

new skills, acquisition or deprivation of certain sensory 

stimulation, and even to the injury.19 Thus areas of the brain 

dispossessed off committed sensory stimulations can be 

utilized by other sensory modalities.20 

Cross modal plasticity in blind develops rapidly. The 

occipital cortex is a part of functional neural network for 

tactile discrimination in conjugation with the posterior 

parietal cortex.17 Visual cortex in the blind people processes 

the sensory information including the tactile stimuli from 

other sensory modality and assign them with meaningful 

rhetorical and semantic properties.21 There is a critical period 

(birth to approximately 16 yrs of age) for reorganization of 

the primary visual cortex to function during tactile 

discrimination tasks.17,22 There is a surge in synaptic 

connections in the visual cortex starting from the seventh 

month of pregnancy up to birth and two months after the 

birth. An expansion by almost tenth occurred between 

second and fourth month. This has been connected to 

capability to generate three-dimensional images and 

enhancement in child’s vision during that age. The synapses 

extend to its maximum number around eight months of age, 

persevering up to the age of four years, and a gradual decline 

occurred thereafter.23 The dendritic branches of the 
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remaining synapses in the visual cortex keep increasing and 

budding, thereby creating new synapses. By patching one of 

the kittens’ eyes right after birth, for three months, they 

discovered that the kittens were blind although the visual 

apparatus of the patched eye was not damaged. Visual 

deficiency in the beginning of life changed the cortex to 

receive visual impulses only from the unpatched eye.24 The 

mentioned principle applies to humans as well, although the 

critical period is longer. If the child does not receive any 

visual stimulation between the ages of eight and ten, it will 

result in blindness. Hence blindness from an early age can 

cause visual cortex to be recruited in somatosensory 

processing till the age of 16 years but probably not after that. 

Occurrence of an association between touch and visual area 

can be established by the evidences that as the age of 

blindness is less (as in blind since birth and early blind 

individuals) the activity in the post central gyrus and the 

posterior parietal cortex keep on increasing with a relative 

decrease in the activity of secondary somatosensory area.22 It 

is found that the visual cortex of early blind are thicker than 

the late blind and non - blind suggests that the lack of visual 

stimulation (as in case of blind since birth and early blind) 

increases the number of functional synapses in the visual 

cortex thus proves the increased expressive capability of the 

visual cortex.25,26 

 Also, the increased sensitivity to touch sensation in blind 

since birth & early onset blind participants has been inclined 

with activation of primary visual cortex, degree of visual 

proficiency during the sensitive visual period and differential 

recruitment of visual cortical pathways.27 The visual cortex in 

congenital blind is redistributed to process tactile, spatial and 

somatosensory information and even language. It is to be 

remembered, though, the visual network in blind since birth 

subjects will evolve and reinforce only if exposed to relevant 

events and activities related to age as well as alter other 

senses in compensation for blindness. Thus, it is obvious that 

the range of plastic recognition varies individual to 

individual.28 

 

 
 

 

CONC LU S ION S  
 

 

 

Thus, we conclude that the touch sensation was much 

improved in individuals who were blind since birth compared 

to early onset blind better than the late onset blind 

individuals. The probable reason for early recruitment of 

visual cortex for enhancement of touch sensation is by the 

mechanism of cross modal synaptic plasticity in individuals 

who are blind since birth and early onset blind individuals 

compared to late onset blind. Further studies are required to 

establish the mechanism of increased touch sensitivity which 

will be helpful to manage the disability. 
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