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ABSTRACT

An investigation into normative values for fine Hatexterity and its relation with pinch and gripestgth among
healthy young Indian adults. Evaluation of handction is a crucial component to assess prognosifiand
pathologies. Examinations of dexterity provide umigvay of evaluating neuro-motor function of entieexd. There
is scarcity of literature on reference values famef hand dexterity among healthy young adults. Xploge
normative values for fine hand dexterity and ittien with pinch and grip strength. The 9-Hole Begrd Test
was administered for evaluation of fine hand detteamong healthy young adults (n= 256) of age grd8 to 35
with the mean age of 20.53 (¥2.02). The task wanatestrated and both hands were assessed. Grip aruth p
strengths were measured in both hands in a comdist@nner. A dynamometer was used for grip streagth a
pinch meter was used to measure key (lateral) d@pdd pinch and tip to tip pinch strengths. Normativalue for
fine hand dexterity of dominant hand among males1@b) is 19 (+2.18) and among females (n= 126) %5 (+
2.59) and there was no significant correlation betw fine hand dexterity with grip and pinch stréndtormative
values generated in this study can be used foicalimeference in the evaluation of hand functiorthat of normal
subjects of the same age and gender.
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INTRODUCTION

Dexterity is the manual skill requiring rapid coration of fine and gross movements based on certaimber of
capacities developed through learning, trainingl experience. Fine dexterity is the ability to maé#pid, skillful,
controlled, manipulative movements of small objaotsvhich the fingers are primarily involved, whase gross
dexterity is the ability to make skillful, contrell, arm- hand manipulations of larger objects usgeed conditions
[1]. It is one of the important hand function outot® measures other than range of motion, musclagitre
sensations and physical capacity evaluation [2].

The hand is a receptor of much information fromehgironment and in everyday life all kinds of grigre of vital
importance for ordinary activities of daily life.addgrip and pinch strength is a good parameter,onbt in
evaluation of hand as a predictor of hand functibut,also, to explore the status of general hda|th].

Finger and manual dexterity are assessed with warstandardized tests. The 9- Hole peg board ttestJebsen

hand function test, the Purdue peg board test, Gtasvford small parts dexterity test & the Benneindi-tool
dexterity test are standardized tests to assessiéirterity [2, 4, 5]. The nine hole peg board vess$ first introduced
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by Kellor, Frost, Sillberg, Iversen and Cummingd8v1. It is a valid and reliable test to assass fiand dexterity.
Its simplicity, portability, brevity, ease in adnsiration and cost effectiveness make it feasiblese.

It is imperative that hand strength and dexteréyelaluated in order to determine the severityasfchdysfunction
and the effect of treatment strategies or effettdiféerent procedures [6]. However normative vader fine hand
dexterity have not been established for Indian faifmn. Reliable and valid evaluation of hand sgténis of
paramount importance in determining the effectigsnef various therapies or treatment proceduresdtition,
normative data are required for reference; to eaistic treatment goals; and to assess a pataditity to return to
employment.

Hand dexterity evaluation is an important comportendsses hand function. However, normative vafaegine

hand dexterity have not been established for Inggpulation. Establishing normative values will anbe setting
up goals against a mean performance standard spdyifrepresentative to individual. Normative vedu
establishment will help to standardise assessnfdiiehand dexterity with 9-HPT and its relatioithwpinch and
grip strength is explored in this study.

MATERIALSAND METHODS

Two hundred and fifty one healthy subjects (n=2&ithin age group 18 — 35 years were recruited ferdnoss
sectional study. Both males (n= 125) and femaled26) were consented to participate in the studyniBe size
was determined based on statistical method. Swsbjeetre recruited on random sampling method. Sample
population was collected from MGM institutes, Navumbai. Ethical approval was received from insidoal
ethical committee of MGM School of Physiotherapyibfects with history of traumatic or pathologicainid
impairments, neurological pathologies and visuglairments were excluded from the study. The paditis were
provided oral and written overview of study and regmarticipant signed an informed consent form ptior
participation in study.

Materials used for the study were weighing machiieasuring tape, 9- Hole peg board (9-HPT), StocwaHand
grip dynamometer (Jamar) and Pinch meter /Pinclgeg#@B and L). The 9-HPT is brief, standardized, jitative

research tool to assess upper extremity functiath Bhe dominant and non-dominant hands were etedusvice.
The subject was made to stand near a table on veharhall, shallow container holding nine pegs awdbad or
plastic block containing nine empty holes were k€pt a start command, the subject was instructgiictoup the
nine pegs one at a time as quickly as possiblepahdhem in nine holes. The stopwatch was commendtgdthe
start command. Once the nine pegs were in the hslbgects had to remove them again as quicklyoasiple one
at a time and put back into shallow container. Thtal time taken to complete the task was recordedo

consecutive trials with the dominant hand were imiigely followed by two consecutive trials with timen-

dominant hand [7, 8, 9].

Grip strength was tested first, followed by tipti pinch, key (lateral) pinch, and palmar (thraerjchuck) pinch.
For each of the tests of hand strength, thesubjeets seated with their shoulder adducted andribButated,
elbow flexed at 90°, forearm in neutralpositiond amrist between 0° and 30° dorsiflexion andbetw@gmand 15°
ulnar deviation [10, 11,12].The scores of threecessive trials were recorded for eachhand.

The data collected from all subjects were coded eméred into Microsoft excel 2007 and statisticalhalyzed
with SPSS version 16. Demographic variables wesdyaad for age group of 18 to 35years.Normativei@slof
fine hand dexterity were determined by descripsitatistics. The relation of fine hand dexteritytwifrip and pinch
strength was assessed using Pearson’s correlatésfictent.

RESULTS
Subjects in the age group of 18 — 35 years (n= 2&YE recruited for this study based on inclusioexelusion
criteria. Both males and females were recruited asskssment was done on dominant and non-domipaet u

extremities.

The number of males recruited were 125 (n=125) fentbles were 126 (n= 126) and the mean age wa$ 20.5
(x2.02). The fine hand dexterity using 9 — HPT amamales on dominant upper extremity was 19 (+2&®) on
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non-dominant side 20.8 (x2.07). The fine hand déytaising 9 — HPT among females on dominant upper
extremity was 19.5 (£2.59) and on non-dominant 2id8 (+2.17)
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Figure 1: Fine hand dexterity among males Figure 2: Fine hand dexterity among females

Table 1: Correlation of fine hand dexterity with grip and pinch strength

Correlation of fine dexterity with-| r- Value

1. Grip strength .025

2. Lateral pinch strength .056

3. Tip to tip Pinch strength .010

4. Tripod pinch strength .007
DISCUSSION

Subjects (n=251) with mean age of 20.53 (+2.02)ewaraluated for fine hand dexterity using Nine hudg test.
Normative value for fine hand dexterity among h@aljoung maleson dominant upper extremity was foiande
19(x2.18)and on non-dominant side 20.8 (+2.07)ambray females dominant side was19.5 (x2.59)and an no
dominant side was 20.8 (+2.17). These normativeestan serve as reference values for clinicalgaeptowards
evaluation and assessment of prognosis of varilinisal hand pathologies. An examination of dextiegrovides a
unique way of evaluating neuro-motor function af #ntire hand.

The score on the dominant side was found to bedabsn the non-dominant side as the subjects nesjlgsser
amount of time to complete the task with the domingpper extremity. This could be due to comparaisle of
dominant upper extremity in activities of dailyiig than non-dominant extremity.

Present study showed no significant correlatiofiref dexterity with grip and pinch strength.Gripdgpinch are the
results of a sequence of opening of hand, positgttie fingers, bringing the fingers to the objetl maintaining a
static phase that actually constitutes a grip andhp This is in contrast to fine dexterity, whishares the first three
steps of the sequence but does not contain thie pfatise at all.Dexterity is being a skill contedll by higher
centers in coordination with sensory, motor anduaisnputs [13]. Moreover, hand movements are atetl by
commands originating from region of primary motartex that contain high number of specialized cospinal
neuron, termed corticomotorneuronal (CM cells). @ells descend into spinal cord to form monosynaptic
connections with motor neuron in anterior horn. Séhenonosynaptic connections may account for higbuatnof
manual dexterity.

The application of this study is that normativeues generated in this study can be used for clirifarence in the
evaluation of hand function. It provides a meansahparing the score of individual patients to tbkinormal
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subjects of the same age and gender. In additomative values are needed to interpret evalualema, to set
realistic treatment goals and to assess a patiabifity to return to employment.

Future scope of study is normative values for finad dexterity among adolescents and geriatriclptipn need to
be explored. The variations in fine hand dexteaityong individuals involved in various occupatioreed to be
explored.

CONCLUSION

Reference values for fine hand dexterity for adwkse obtained in this study. There is no corretatietween fine
hand dexterity with grip and pinch strength.
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