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Standard Test Method for
Evaluation of Glove Effects on Wearer Hand Dexterity Using
a Modified Pegboard Test *
This standard is issued under the fixed designation F 2010; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.
1. Scope 3.1.2 glove n—an item of protective clothing designed and
1.1 This test method is used for evaluating hand dexteritgonstructed for protecting the hand and wrist. _
while wearing gloves. 3.1.3 hand function n—the relative motion and manipula-

1.1.1 This test method covers procedures in which thdive abilities of the hand.
wearer picks up small objects between the thumb and index 3:1.3.1 Discussior—In this test method, the effect of gloves
finger. on a specific hand function, dexterity, is evaluated.

1.2 This test method is suitable for evaluating gloves and 3.1.4 protective clothingn—a product which is designed
other forms of hand protection that allow the wearer to pick upgnd constructed for the purpose of isolating parts of the body
small objects between their thumb and index finger. from a potential hazard.

1.3 This test method does not address all effects of glove use 3-1.4.1 Discussior—In this test method, gloves are evalu-
on hand function. Other methods should be considered tgt€d to determine the effect on the hand function of the wearer.

evaluate the effects of gloves on grip, tactility, and other hand 3:1.5 For definitions of other protective clothing-related
functions of interest. terms used in this test method, refer to Terminology F 1494.

Note 1—This test method may not apply to all glove types or 4. Summary of Test Method

applications. 4.1 The time required for a test subject to place pegs into a

1.4 The values stated in Sl units or in other units shall bepegboard is measured without golves and then later while
regarded separately as standard. The values stated in eagbaring gloves. The additional time required to perform the
system must be used independently of the other, withoutask while wearing gloves is reported and is used to indicate the
combining values in any way. effects of the gloves on wearer dexterity.

1.5 This standard does not purport to address all of the o
safety concerns, if any, associated with its use. It is thé- Significance and Use
responsibility of the user of this standard to establish appro- 5.1 The test method is intended to provide a quantitative
priate safety and health practices and determine the applicameasurement about the effect of gloves on wearer dexterity by
bility of regulatory limitations prior to use. comparing the times required to perform a simple task with and
without gloves.

5.2 This test method does not discriminate all glove effects
2.1 ASTM Standards: on wearer hand function or apply to all glove types and
F 1494 Terminology Related to Protective ClotHing applications. Additional evaluations or tests representative of
the glove use application should be performed to determine the
overall impact of gloves on wearer hand function.

2. Referenced Documents

3. Terminology

3.1 Definitions:

3.1.1 dexterity n—a hand function referring to the ability of 6. Apparatus
the individual to manipulate objects with their hands. 6.1 Test Apparatusa pegboard apparatus consisting of 25

3.1.1.1 Discussior—Dexterity may be classified as requir- stainless steel pins and a pegboard. Each stainless steel pin
ing fine motor skills in which relatively small objects are shall have a diameter of 9.5 mm (0.375 in.) and length of 38.1
manipulated or those involving gross motor skills in whichmm (1.5 in.). The pegboard shall be 26013 mm (8.0* 0.5
relatively large objects are handled. in.). The pegboard shall have 25 holes with each hole having a

diameter of 9.9 mm (0.39 in.) and a depth of 13 mm (0.5 in.).

his teet method ie. under the iurisdiction of ASTM Commitiee F-23 The holes shall be in a & 5 pattern and each hole shall have
Protectli?/e eélot?iigoantljsisur:hsrdir:ctjurg:plocnggili?y of Subcowgi]tlteielfzafioogna separation of 25 mm (1 in.) fro.m adjacent holes. .
Human Factors. 6.2 Stopwatchto measure the time to place the pegs into the
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6.3 Test Surfacean area at least 600 by 900 mm (23.5 bybaseline dexterity test timé®{ T,,). Conduct each test without
33.5in.) with a flat, level, smooth surface having a hardness dhe test subject’s knowledge of the dexterity test time for each

50 £ 5 Shore A. test.
9.5 Perform steps 9.1-9.3 with the test subject wearing the
7. Test Specimen test gloves. Repeat this procedure until the coefficient of

7.1 For each style of glove evaluated, test five pairs (te,yariation in the times of the last three repetitions is less than
gloves), preferably of five different sizes. When less than fived % Use the average dexterity test time of the last three
different glove sizes are available for the particular glove style[€Pelitions as the dexterity test time with gloveST().
test different pairs of the same size so that a total of at least fiveonduct each test without the test subject’s knowledge of the

7.2 Test each glove in new, as distributed, condition. Do no&o_ Calculation

apply special softening treatments to gloves prior to tests. ) ) o )
10.1 Determine the coefficient of variation (cov) as required

8. Test Preparation in 9.4 and 9.5 by dividing the standard deviation of the last

. . . _three replicat xterity ti
8.1 Evaluate each pair of gloves with a separate test subjeq}; ee replicate dexterity times by the average of the same three

8.2 The hand dimensions of test subjects must be as close aéi“cate dexterity times and then multiplying by 100.

ossible to those specified in manufacturer’'s glove sizin 0.2 Compare the dexterity test times with gloves with the
Suidelines P 9 $aseline dexterity test time for each test subject. Calculate the

8.3 Familiarize test subjects with the test apparatus an ercentage of barehand control for each test subject and glove

. . ) . 'Size evaluat folllows:
procedure by having test subjects practice the test three timés e evaluated as folllows

before conducting an actual test, but not on the same day as the Percent of barehand control 2a18 (100 Q)
actual test. Each test subject should use their dominant hand in DTT,
picking up pegs. where:
8.4 Use test subjects that have a baseline dexterity timeDTTg = dexterity test time with gloves
between 25 and 45 s. DTT, = the baseline dexterity test time

10.3 Calculate the average percentage of barehanded con-
9. Procedure trol for a glove style by averaging the values of percent of

9.1 Before each test, randomly scatter the pegs on the teBarehand control for each test subject.
surface adjacent to the pegboard (laying flat on the test surfacea
in the working area most comfortable to the test subject (that isk1- R€port
on the right side for right-handed test subjects and on the left 11.1 State that the test was conducted as directed in Test
side for left-handed test subjects, or directly in front). Method F 2010.

9.2 Instruct the test subject to pick up with one hand (using 11.2 Describe the type of glove tested, including the manu-
their dominant hand) one peg at a time and place them in th&acturer, style name or number, and the glove sizes evaluated.
pegboard beginning at the upper left corner and proceeding left 11.3 For each style of glove tested, report the percent of
to right and top to bottom. Instruct the test subject to pick upbarehanded control for each test subject and the average
each peg with a pincer motion near the center of the barrel afercent of barehanded control for all test subjects.
the peg and not by sliding, standing, or otherwise supportin . i
the peg with another object (such as the pegboard, another pet?- Precision and Bias
or the test subject’s free hand). Instruct the test subject to use 12.1 Precision—The data in Table 1 are provided for the
only one hand, and not to alternate hands during the test seriesvaluation of seven glove styles using five different test
Instruct the test subject that the pegboard may be stabilized, #ubjects. The gloves evaluated represent a range of glove styles
necessary, such as with the use of the test subject’s free harfdr hazardous materials emergency response applications.

9.3 Measure the time for the test subject to put pegs into the 12.2 Bias—No information can be presented on the bias of
pegboard beginning when the test subject touches the first pdélge procedure in Test Method F 2010 for measuring glove
until the test subject places the last peg into the pegboard. effects on wearer dexterity because no glove having an

9.4 Perform steps 9.1-9.3 with the test subject barehandedccepted reference value is available.

Repeat this procedure until the coefficient of variation in the
times of the last three repetitions is less than 8 %. Use thé3.- Keywords
average dexterity test time of the last three repetitions as the 13.1 dexterity; gloves; hand function; pegboard test
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TABLE 1 Precision and Bias Data
Glove Style
A B C D E F G

250.0 283.8 439.7 1429 218.8 270.6 260.8
264.0 280.0 360.2 109.3 253.7 173.7 168.7
216.8 687.1 7952 104.7 1829 3235 202.2
197.6 3311 6385 111.9 2549 2222 150.4
165.2 3317 2172 97.7 200.8 1515 161.1

Average 218.7 380.9 490.2 113.3 222.2 228.3 188.6
Standard Deviation 39.8 168.0 228.6 174 319 703 4438
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