
Treatment effectiveness and time efficiency are
basic underpinnings in the health care environment.
Clinical judgment coupled with appropriate meas-
urement tools bear directly on the efficiency of treat-
ment, whereas outcome studies and evaluations shed
light on the effectiveness of treatment. The challenge
is for the clinician to be able to provide quality care in
a timely manner, yet still have the opportunity to
evaluate his or her work. A thorough evaluation of
the functional status of patients with a hand impair-
ment consists of looking at the patient’s performance
areas within the context of his or her life roles.1 To
accomplish this, performance areas often are broken
down into measurable impairment components.2 In a
hand clinic, when time efficiency is a key factor, the
therapist evaluates common performance compo-
nents (impairment), such as strength, sensibility, and
range of motion, but may forgo the administration of
dexterity tests as a routine part of the hand evalua-
tion due to time constraints.

The Functional Dexterity Test (FDT)* was devel-

oped to supply the clinician with a tool that requires
a minimum amount of time for administration, yet
provides information regarding the patient’s ability
to use the hand for functional daily tasks that require
3-jaw chuck prehension between the fingers and the
thumb. This article introduces the FDT and provides
evidence of its reliability and validity for use with
hand-injured patients.

REVIEW OF THE LITERATURE

Hand therapists and physicians, such as Bunnell
and Kanavel,3 have been concerned with hand func-
tion since the early 1900s. Many measures have been
developed and published to describe the quality of
hand function and to quantify performance of the
hand. Function is defined as doing; function can
describe performance such as functional strength,
functional range of motion, and functional skill.4

Hinojosa and Kramer5 define function as the ability to
do something that involves an action or a purpose.
Baum and Edwards4 stated that practitioners focus
their efforts on function considered necessary for the
activities of daily life. Dexterity, as a component of
function, is defined as the ability to manipulate
objects with the hands. Accuracy and speed are the
parameters of measurement for dexterity. Manual
dexterity can be estimated by observing whether the
patient can do such functional tasks as thread a nee-
dle or button buttons. An examiner would observe
not only whether the patient can complete the tasks,
but also how easily, accurately, and quickly the
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patient does them.6 When evaluating dexterity, 3
things should be considered: the dynamics and per-
ception of movement, speed of manipulation, and
their relationship to functional tasks. Dexterity also
can be described as the ability to manipulate an object
within a certain period of time.7 Many tests use time
as the critical measure of performance. Time is easy to
measure clinically, and as McPhee8 stated, time as a
parameter, is easy to manipulate statistically.

McPhee8 reviewed many of the available dexterity
tests and concluded that although dexterity is static
and dynamic, most descriptions of hand patterns
study only the static phase of hand usage. The static
phase can be defined as a nonprehensile phase, which
does not require a manipulative skill (i.e., using the
fist as a hammer or pushing off to rise from a sitting
position). The dynamic phase can be subdivided into
a prehensile phase, which is defined as power grip
and precision handling. This includes gross tasks,
such as using pliers or opening a jar, and fine tasks,
such as writing or buttoning. Precision handling or
manual dexterity refers to manipulation of objects
using the thumb and second or third digits.9

A hand function test should provide pertinent
information about the quality and the speed of per-
formance of the hand as the person accomplishes a
task and the time required to complete that task.7

The therapist has a choice of instruments for gather-
ing information regarding dexterity. Two common
tests include the Jebsen Taylor Test of Hand Func-
tion10 and the Sequential Occupational Dexterity
Assessment.11 Other tests use standardized objects
such as pegs as test items to determine the person’s
ability to use finger dexterity. Examples of these are
the Nine Hole Peg Test of Finger Dexterity12 and the
O’Connor Dexterity Test.13 No studies were found
that measure 3-jaw chuck prehension by relating
scores on peg tests to the abilities of the patient to
perform activities of daily living requiring a 3-jaw
chuck prehension pattern. 

The FDT was designed to combine 3 components of
dexterity: manipulation (dynamic, precision han-
dling), time and accuracy (speed), and 3-jaw chuck
prehension pattern (also referred to as palmar pinch,
pencil pinch, or tripod grip). A 3-jaw chuck pattern is
used when a person holds an object on the radial
aspect of the distal interphalangeal joint of the mid-
dle finger, the pulp of the index finger, and the pulp
of the thumb (i.e., tying or buttoning).14 The aim of
the FDT is to measure the ability of a subject to per-
form a dynamic 3-jaw chuck prehension through the
timed manipulation of pegs in a pegboard in relation
to performing common daily precision tasks that use
3-jaw chuck prehension.

Three-jaw chuck prehension is an important
manipulation pattern. Kamakura et al14 pointed out
there are 14 patterns under 4 categories of static pre-
hension. The 3-jaw chuck pattern is the primary hand

pattern that separates humans from primates.15 It
allows humans to perform most precision handling,
with continual adaptation between the thumb and
fingers without participation of the palm, as
described by Landsmeer.16 The 3-jaw-chuck hand
pattern represents the human ability to perform such
tasks as writing, buttoning, and tying.17 Parry18

described this prehension pattern as holding a paint
brush and defined the pattern in anatomical terms as
opposition of the thumb to the index finger, which is
abducted and rotated, with the finger slightly flexed
at all joints. Based on the literature, the ability to per-
form tasks with the use of a 3-jaw prehension pattern
is a crucial component of normal hand function. It is
important to examine the ability of patients and sub-
jects to perform this prehension pattern.

A sound test or measuring instrument must
include a statement of the purpose of the test and evi-
dence of reliability and validity of the test for the tar-
get population. Equipment standards must be available
for the instrument and standardized instructions for
administering, scoring, and interpreting the test.
Finally, norms should include a large normal popula-
tion sample, which is divided into specific categories,
such as age, handedness, or occupation.19 These
guidelines are in agreement with guidelines pro-
vided by various clinician scientists19–21 and the
American Society of Hand Therapists.22 Develop-
ment and publication of a new test can take years, as
confirmed in the test development and publication of
the FDT, which took 20 years (1982–2002).

INSTRUMENT DEVELOPMENT 

Purpose of the Functional Dexterity Test

The purpose of the FDT is to provide the clinician
with an assessment tool that requires a minimum
amount of time to administer and that gives informa-
tion regarding the patient’s ability to use the hand for
functional tasks requiring a dynamic 3-jaw chuck
prehension pattern. 

Equipment Construction Standards

The FDT is made of a square wooden pegboard and
16 pegs. The dimensions of the board are 20.6 cm �
20.6 cm, and 3.7 cm deep. Each of the peg holes
measures 3 cm in depth and 2.5 cm in diameter. Holes
are separated from each other by 2 cm in 4 rows of 4.
In each hole, there is a wooden peg that is 2.2 cm in
diameter and 4 cm in length. A dot marks one side of
the peg. The board and the pegs are sanded to a
smooth surface and finished with a matte finish. Fig-
ures 1 and 2 are line drawings of the test instrument,
Figure 3 shows the actual test looking at it from the
top, and Figure 4 shows the actual test from the side.
Figures 5 and 6 show a subject performing the test.
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Instructions for Administering the
Functional Dexterity Test

The examiner places the pegboard 10 cm from the
edge of the table where the patient is comfortably sit-
ting. The examiner instructs the patient to turn over all
the pegs with the noninjured hand starting at the top
(away from patient) at the opposite side of the board.
For example, if the patient starts with the left hand, he
or she begins by turning the right upper peg furthest
away from him or her, turning pegs from the right to
the left, dropping a row, then reversing the direction,
continuing in a zigzag manner to the right, until the
patient reaches the last bottom right-hand peg.

The examiner provides the following verbal
instructions to the patient: “Please start with your
noninjured hand. Start by turning the peg at the top
opposite corner [point to peg], turn all the pegs over
as quickly as possible, turning over one row of pegs,
then reversing the order in the next row, in a zigzag
fashion.” (For bilaterally injured patients, start with
the dominant hand.) The patient is instructed further:
“Do not turn your hand up to face the ceiling
(supinate) or touch the board for help in turning the
peg; each of these motions carries a penalty of 5 sec-
onds. If you drop a peg, time is stopped, and a 10-sec-
ond penalty is added. You then need to retrieve the
peg and put it in the pegboard in the unturned posi-
tion. Then continue to turn the pegs with the peg that
you just put back. The clock starts where it was
stopped, and the time is continued.”

The examiner demonstrates by turning over 4 pegs.
The patient is asked to practice by turning over all the
pegs on the board one time with the noninjured
hand: “Turn over all the pegs on the board with your
noninjured hand.” The test is then performed twice,
first with the noninjured hand followed by the
injured hand. For each hand, the examiner records
the time it takes to turn over all the pegs, penalties
and unusual movement patterns observed. Figure 5
shows a sequence of 3-jaw chuck prehension used for
turning over the pegs on the board; Figure 6 shows a
close-up of the instrument while the test is being
administered; Figure 7 shows the test setup—the
position of the tester, patient, and the instrument. 

SCORING

Using a stopwatch, the examiner records the time,
in seconds, that it takes for the patient to turn over all
the pegs on the board with one hand. A 5-second
penalty is added each time if the patient supinates or
touches the board for assistance. If a patient drops a
peg, time is stopped, and a 10-second penalty is
added. The patient retrieves the peg and puts it in the
pegboard in the unturned position. The patient is
instructed to continue to turn the pegs with the peg
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FIGURE 1. Illustration of the FDT, looking at it from the top.

FIGURE 2. Illustration of the FDT from the side.

FIGURE 3. The FDT, looking at it from the top.

FIGURE 4. The FDT, looking at it from the top and side.



that he or she just put back. The clock starts where it
was stopped, and the time is continued. 

Two scores are obtained: (1) time, in seconds, to
complete the test and (2) combined total time with
penalty seconds added to the initial time. If the patient
exceeds 55 seconds, he or she receives a non-functional
rating. The test is stopped after 2 minutes so that
progress within the nonfunctional range still can be
measured. Statistically the test provides an interval
level of measurement, and the user can use parametric
statistics to analyze the data for research purposes. The
examiner should note any unusual movement pat-
terns during test administration and consider them in
the assessment of the patient’s overall functional per-
formance (Table 1). The final score, time plus penalties,
is the score used to determine the functional level
(Table 2) according to the definitions set by Aaron.17

RELIABILITY ESTIMATES

Reliability is defined as the extent to which a meas-
urement is consistent and free from error.23 First, reli-
ability estimates were obtained by Stegink Jansen24

involving 30 hand-injured patients. The purpose of
the study was to investigate the effects of instruction
by different instructors, scoring by different raters,

and repeated scoring by the same rater. A mixed
study design23 was used with one between-subjects
factor and two repeated, within-subjects factors. The
between-subjects factor, instructor, had 3 levels.
Three instructors gave instructions to 3 groups of
subjects. One of the instructors was bilingual and
provided instruction in Spanish. The 2 repeated,

January–March 2003 15

FIGURE 5. Sequence of 3-jaw chuck prehension used to turn over the pegs on the FDT: (A) Pick up peg. (B) Begin turning over. (C)
Continue turning. (D) Place peg back in hole.

FIGURE 6. Close-up of the FDT when it is administered to a
patient.
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within-subject factors, rater and trial, had 3 and 4 lev-
els. Three raters recorded the scores of all subjects,
and each subject repeated the test 4 times.

A 3 � 3 � 4 analysis of variance indicated that no
significant differences existed between 3 groups of
patients who received instructions from 3 separate
instructors. No significant difference existed between
the scores obtained by 3 separate raters; however, a
significant trial effect was noted (p<0.05). Follow-up
contrasts indicated a learning effect that diminished
greatly after the first trial and stopped after the third
trial. Intraclass correlation coefficients (ICC) were used
to indicate interrater reliability for each trial between
the 3 raters (Table 3) and intrarater reliability within
each rater for trials 2, 3, and 4 (Table 4). Interrater reli-
ability for injured and uninjured scores were excellent
for the timed scores [ICC(2,1) >0.99] for all trials. For
the scores including the penalties, the ICC(2,1) values
were lower. For the injured hands, the ICC(2,1) values
were greater than 0.82, but for the uninjured hands,
the ICC(2,1) values were greater than 0.67. When the
scores of 1 subject, considered possiblyan outlier

owing to extremely high scores, were removed from
the data, the ICC(2,1) values improved to range of 0.73
to 0.88. Intrarater reliability was excellent for each
rater for the timed scores and the scores with penalties
of the injured hands [ICC(3,1) >0.9] and was good
[ICC(3,1) >0.72] for the scores with penalties of the
uninjured hands. 

The results of this study indicated excellent relia-
bility for the timed scores and good reliability for the
scores including penalties, but also revealed a signif-
icant learning effect. Therefore, test instructions were
modified to include 1 practice trial of turning over all
the pegs on the board before administration of the
test to decrease the learning effect. A repetition of 3
practice trials may be needed to eliminate the learn-
ing effect completely. In weaker patients, a fatigue
effect then may come into play, however. We recom-
mend 1 practice trial before administration of the test
with the noninjured hand.

Duck25 repeated the reliability testing for injured
and uninjured hands using these modified instruc-
tions. Patients had to practice 1 trial before scoring of
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FIGURE 7. FDT setup in the clinic with
tester, patient, and instrument.

TABLE 1. Sample Scoring and Record Keeping for Injured Hand and Noninjured Hand on the FDT

Injured Hand

Injured/ Penalty for Penalty Penalty for
Nondominant Initial Touching for Dropping Total
(IND) Injured/ Score Board Supinating Peg Score Functional

Date Dominant (ID) (sec) (5 sec) (5 sec) (10 sec) (sec) Level Observations

5/25/2002 ID (right) 22 10 5 0 37 Minimally Patient did not use
index finger

Noninjured Hand

Date Score Right/Left

5/25/2002 19 Left



the test. A single rater repeated application of the test
twice using a time interval of 2 days between 2 tests.
This time interval was determined to be a realistic
clinical time frame. For the injured hands, a high cor-
relation existed between test results for the 2 days for
the total time without penalties (r=0.92, p<0.001) and
the total time with penalties (r=0.90, p<0.001). No cor-
relation estimates were calculated for the noninjured
hands. t-Tests were performed to ensure that the Pear-
son correlation coefficients were not high due to a
consistent difference, such as may occur with a learn-
ing effect. No significant difference in total time with-
out penalties and total time with penalties existed
between test and retest values (0.07<t<1.22; p>0.12),
confirming that no consistent difference existed. 

VALIDITY OF THE TEST

Validity is the extent to which an instrument meas-
ures what it is intended to measure. Portney and

Watkins23 stated that validity emphasizes the objec-
tives of a test and the ability to derive proper infer-
ences from the measurements. 

Aaron17 investigated the validity of the FDT to
determine if a relationship exists between scores on
the FDT and activities of daily living that require the
use of a 3-jaw chuck prehension pattern. The dexter-
ity of 46 hand-injured patients was tested. The
patients represented 9 occupational backgrounds
and 20 types of hand injuries. A convenience sample
of patients, who were seen in 2 hand clinics, was
tested over a 3-week period. There were 35 males
ranging in age from 14 to 57 years (mean age, 35) and
11 females ranging in age from 22 to 70 years (mean
age, 37). The patient group comprised 28 injured
dominant hands and 18 injured nondominant hands.
Scores on the FDT were obtained and compared with
the patient’s ability to perform 4 activities—button-
ing, tying shoelaces, screwing a nut and bolt, and
lacing yarn as representative of functional activities
requiring a 3-jaw chuck prehension pattern. These
functional activities were scored in categories rang-
ing from functional, representing the ability to per-
form all 4 activities with the injured hand in the
same time frame of noninjured hands, to nonfunc-
tional, representing inability to perform all of the
functional activities in a reasonable amount of time.
The mean and the range of the timed scores for each
functional category are listed in Table 2. 

The Rank Bi-serial Correlation was utilized to
determine whether a relationship existed between
each of the 4 individual functional tasks and the FDT
scores. Correlation between the 4 tasks (buttoning,
lacing, tying, and screwing a nut and bolt) and the
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TABLE 2. Mean and Range of Scores, in Seconds
without Added Penalty Time, for the FDT

Dominant Nondominant
Injured Hand Injured Hand

(sec) (sec)Score by ______________ ______________
Functional Level Range Mean Range Mean

Functional 16–25 21 18–27 21

Moderately functional 26–33 29 28–45 43

Minimally functional 34–50 38 46–55 43

Nonfunctional >50 93 >55 102

Data from Aaron (46 hand-injured patients).17

TABLE 3. Intraclass Correlation Coefficient (2,1) Values of Scores Obtained by 3 Raters for Each Trial
(Interrater Reliability)

Interrater Reliability of Uninjured, Injured, Uninjured, Injured,
3 Raters ICC(2,1) No Penalty No Penalty with penalty with Penalty

Trial 1 0.9952 0.9959 0.7696 (0.8840) 0.8950

Trial 2 0.9963 0.9969 0.6837 (0.8250) 0.9085

Trial 3 0.9954 0.9989 0.6717 (0.7279) 0.8207

Trial 4 0.9901 0.9944 0.7393 (0.8802) 0.9328

Note: Each rater scored the performance of a subject simultaneously for each trial. In parentheses are listed the ICC(2,1) values when 1 sub-
ject (outlier) was removed from the data.

TABLE 4. Intraclass Correlation Coefficient (3,1) Values of Scores Obtained by Each Rater over Trials 2, 3, and 4
(Intrarater Reliability)

Uninjured, Injured, Uninjured, Injured,
Intrarater Reliability ICC(3,1)* No Penalty No Penalty with penalty with Penalty

Rater 1 0.9465 0.9406 0.8047 0.9163

Rater 2 0.9440 0.9314 0.7241 0.9108

Rater 3 0.9441 0.9474 0.8164 0.9073

Note: Trial one was not included to eliminate the significant learning effect on the first trial.
* ICC(3,1) values for trials 2, 3, 4 (excluding trial 1).



scores on the FDT was –0.64 (p<0.001) for the non-
dominant injured hands and was –0.63 (p<0.02) for
the dominant injured hands, indicating that the bet-
ter the patient was able to perform the functional
tasks, the less time it took to complete the FDT. Mean
scores on the FDT showed an inverse relationship
between the scores on the dexterity test and the func-
tional levels for the injured and uninjured hands. The
results of this study provide supportive evidence that
the scores of hand-injured patients on the FDT are
associated with performance of daily tasks requiring
3-jaw chuck prehension. A limitation of the study is
that only a limited number of activities are included
and that reliability estimates of the comparison test
are lacking. 

Most often, validity is established by correlating
scores on a newly developed test with scores of an
established test, the gold standard. Relationships
between established tests to confirm construct valid-
ity are well documented in the literature.26,27 The rela-
tionships between scores on the FDT and the Jebsen
Hand Function Test (JHFT) were evaluated in 21
hand-injured patients by Ratliff.28 The purpose of the
study was to establish construct validity of the test
and to determine the ability of the FDT to discrimi-
nate between persons with hand injuries and persons
without hand injuries. The JHFT was chosen as a
gold standard because it incorporates activities that
use 3-jaw chuck prehension pattern. The test also has
a long history of standardization. The Pearson prod-
uct moment correlation between the scores on the
JHFT, as a whole, and scores on the FDT was statisti-
cally significant (r=0.52, p=0.015) for the dominant
hands (injured and uninjured hands included) but
was not significant for the nondominant hands. Sub-
tests that showed higher correlation coefficients with
the FDT for dominant hands were subtests that
required finger manipulation. Pearson correlation

coefficients between the FDT and simulated page
turning (subtest 2), picking up of small common
objects (subtest 3), and stacking checkers (subtest 5)
were statistically significant and greater than 0.47 for
the dominant hands when injured and uninjured
hands were included and were greater than 0.6 when
only the injured hands were included. The relation-
ships between the JHFT and the FDT added evidence
that the FDT emphasizes the area of finger dexterity
in specific 3-jaw chuck prehension. Ratliff also found
that the FDT was able to discriminate between
injured and uninjured hand performance because
patients completed the FDT more slowly (p<0.01)
with the injured hands than the uninjured hands
regardless of hand dominance.

These two studies suggest that a positive correlation
exists between scores on the FDT and the ability to
perform functional tasks that require a 3-jaw chuck
prehension pattern, particularly for the dominant
hand. Future validity studies are needed to investigate
other areas, such as the validity to evaluate patient
progress and to expand on the number of activities of
daily living to categorize functional levels.

NORMATIVE DATA

Normative data have been collected in various
studies grouping subjects by age, hand dominance,
and occupation.29–33 Table 5 summarizes the norma-
tive data obtained in these studies.

French29 investigated the influence of age and hand
dominance on the FDT test scores using 67 female
college students without upper extremity injuries.
There were 37 students who ranged in age from 20 to
29 and 30 students who ranged in age from 30 to 39.
French used the total time without penalties added to
the scores for the data analysis. In the 30-39 age
group, subjects were significantly slower with the
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TABLE 5. Means and SDs of FDT Scores, in Seconds, by Age Group and Hand Dominance for Uninjured Hands

20–29 30–39 40–49 50–59 60–69
Years Old Years Old Years Old Years Old Years Old____________ ____________ ____________ ____________ ____________
D ND D ND D ND D ND D ND

Study (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD) (SD)

French29 (n = 67) 19.27 29.95 19.83 22.18
(3.87) (4.2) (3.4) (4.5)

Sislow-Morin30 (n = 111) 25.2 26.6 29.3 30 28.9 30.1 30.7 31.9 41.4 40.1
(3.1) (4.3) (6.7) (7.1) (5.8) (4.8) (5.8) (6.0) (7.7) (7.9)

Stegink Jansen32 (n = 50) 20.7 23.8
( 9.6) (9.4)

Wood31 (n = 50) 20.32 21.82 
(3.2) (3.3)

Aaron and Rose33 (n = 61) 20 22

Note: Listed is the total time without penalties.
D, dominant; ND, nondominant.



nondominant hand than the dominant hand (t=–2.28;
p<0.05). The 20- to 29-year-olds showed no signifi-
cant difference in scores between dominant and non-
dominant hands. The mean scores (total time without
penalties) are shown in Table 5. 

Sislow-Morin30 tested 111 male subjects, without
upper extremity impairments, who ranged in age
from 20 to 69 and represented subjects with 14 differ-
ent occupations. The purpose of this study was to
determine if the age and hand dominance of male
subjects affected the FDT score. The score used for
the data analysis was the total time without penalties.
Sislow-Morin showed that time required to complete
the FDT increased significantly with increasing age
for the dominant and the nondominant hands. The
analysis of variance showed a significant difference
between the 5 age groups for the dominant hand
(F=15.43, p<0.001), and for the nondominant hand
(F=9.61, p=0.001). No difference was observed
between the dominant and the nondominant scores
(p>0.05), but when separated out in right-hand and
left-hand dominant subjects, right-hand subjects had
lower FDT scores with the dominant than with the
nondominant hands (t=–3.86; p=0.01). No difference
was found for left-hand dominant persons. Table 5
shows the ranges of FDT scores for the dominant and
nondominant hands for the 5 age groups. 

Wood31 investigated the effect of occupation and
hand dominance on the performance of the FDT. A
convenience sample of 50 male subjects was selected
from a single industrial setting. Half of the subjects
were employed at jobs requiring fine prehension, and
the other half were employed at jobs requiring gross
prehension. Subjects ranged in age from 20 to 59 years
old. Subject selection was limited to healthy individu-
als with no history of hand problems. The mean age
of these subjects was 34.5 years. The 24 members of
the fine motor occupations group ranged in age from
23 to 53 (mean age, 36.9). The 25 men in the gross
motor occupations group ranged in age from 20 to 59
(mean age, 32.1). No significant difference in scores
was noted between the 2 occupational groups
(p>0.05). The groups were combined to provide a
larger number of subjects for analysis of a paired t-test
between performance of dominant and nondominant
hands. A significant difference between the means of
the dominant and nondominant hands (p=0.003) was
established. Table 6 shows the mean and SD of the

scores for the dominant and nondominant hand for
each occupation group. Mean and SDs for the 2
groups combined are presented in Table 5.

Stegink Jansen32 investigated the effect of hand
dominance on the results of the FDT in a retrospective
study using FDT scores of the uninjured hands of
hand-injured patients (Table 5). Participants included
50 male and 25 female subjects ranging in age from 9
to 77 years. All subjects were patients in local hand
clinics. Results showed that 33 subjects performed the
test faster (t=–4.12, p<0.0005) with their uninjured
dominant hand (range, 15 to 20.7 seconds; mean, 20.7
seconds; SD, 3.1 seconds) than 37 subjects who per-
formed the FDT with their uninjured nondominant
hand (range, 18 to 29 seconds; mean, 23.8 seconds; SD,
3.1 seconds), as measured with the timed score only.

Aaron and Rose33 used the FDT to collect data on
the dexterity of 61 plant employees (25 men and 36
women). The subjects had no known hand injuries
and ranged in age from 27 to 59 (mean age, 41). Of the
subjects, 55 were right-hand dominant, and 6 were
left-hand dominant. For the dominant hand, the
mean score was 20.7 seconds (range, 16 to 25 sec-
onds). For the nondominant hand, the mean score
was 23.8 seconds (range, 18 to 27 seconds). Although
participants scored slightly faster with the dominant
hand than the nondominant hand, the scores were
not statistically different as determined by a t-test
(p>0.05). There was no significant difference between
the performance by men and women (p>0.05). 

DISCUSSION

The FDT was developed to supply the clinician
with a dexterity test to be used in a busy clinic. The
FDT requires a minimum amount of time for admin-
istration (about 15 seconds to 2 minutes) and provides
information regarding the patient’s ability to use the
hand for functional daily tasks that require 3-jaw-
chuck prehension between the fingers and the thumb.
The “time only” score quantifies the speed of the hand
dexterity; the “time plus penalty” score quantifies the
quality of the performance. The above-described
studies indicate good-to-excellent reliability of the
measure when it is used by different raters and when
it is used by the same rater over repeated trials in the
injured and uninjured hands of patients with hand
impairments.24,25 The reliability is excellent when the
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TABLE 6. Mean and SDs of Scores, in Seconds, of Dominant versus Nondominant Hand by Occupation Groups

Fine Motor Occupations Gross Motor Occupations______________________________________________ ______________________________________________
Dominant Nondominant Dominant Nondominant___________________ ___________________ ___________________ ___________________

Mean SD Mean SD Mean SD Mean SD

20.09 2.92 21.85 3.22 20.54 3.57 21.79 3.47

Data from Wood.31



test is applied by the same rater within a short time
frame24 and when repeated in a 2-day time frame.25

Validity studies confirmed the intended test con-
struct by showing an association between the ability of
a patient to complete the FDT and the ability to manip-
ulate objects in a 3-jaw chuck prehension pattern.
Future studies are needed for additional confirmation,
such as motion analysis studies or videotaped per-
formance of the test. More validity testing is needed;
such as how the information obtained from the test can
best aid the clinician in decision making regarding
treatment alternatives and help monitor progress.

Normative data were collected by 5 authors using
normal subjects in a variety of occupational settings
and over a broad range of ages. The means and SDs
of scores were in agreement between all but 1 author
(Sislow-Morin). A reason for the discrepancy may be
that Sislow-Mroin did not apply penalties and did
not stop the time when a peg was dropped. The pre-
sented normative studies can be categorized as pre-
liminary, and future studies need to be conducted to
obtain more normative data, including larger sam-
ples of study subjects. 

The current preliminary data demonstrate the fol-
lowing: (1) The type of occupation was not found to
affect the scores.29 (2) The effect of hand dominance
varied between studies. (3) Subjects performed more
slowly on the FDT with increasing age.30 (4) Mean
values within a certain age range varied not more
than 9 seconds. 

Future studies may include the following topics. A
prospective normative study involving a larger num-
ber of subjects over a large age span is needed to pro-
vide normative data that include mean values and
confidence intervals to help the clinician decide
which boundaries of scores are still considered to be
normal. In addition, studies on specific populations
need to be performed on noninjured and injured
hands and on diagnosis-specific injuries. Also, effects
of protocol could be investigated further. The effi-
ciency of test administration may improve when the
time is not stopped when a patient drops a peg and is
allowed to continue turning the next available peg.
Also, consideration could be given to counting the
number of pegs turned for patients who are not able
to complete the test in 2 minutes.

The FDT has some limitations. The FDT is now
commercially available, but, if constructed by indi-
viduals, the test instrument runs the risk of being fab-
ricated inconsistently if not constructed properly
according to the provided standards. The categories
of functional capability are of a preliminary nature.
Results may have been influenced by several factors.
The pegboard test is a new skill, whereas the chosen
functional tasks were common and may have been
performed automatically. The functional tasks
required the patient to perform them with one hand
instead of the usual two, and many patients per-

formed them with their nondominant hands. Addi-
tional studies are needed to explore the construct of
the FDT in more detail. A replication of the initial
study of the correlation of the FDT to precision 3-jaw
chuck functional tasks should be done. The test can be
repeated while incorporating a larger spectrum of fine
motor activities, using a standardized functional test.

There are limitations to the use of the measure. The
patient’s ability to follow instructions may vary, indi-
cating an intellectual process that is necessary to
carry out the test. Test development has involved
traumatically injured hand patients and not on all
patients with injuries affecting performance of the
hand such as brain-injured patients. Future research
is needed to investigate the test’s sensitivity and
specificity for screening purposes of dexterity, such
as to validate the use of this test as a screening test for
work-related activities. 

No test or measure can capture the total array of
impairments of a patient’s hand performance, and
consequential disability and limitation in participa-
tion in all societal activities. Most dexterity tests
measure speed, which is an important part of dexter-
ity; however, as Marcus34 cautioned, dexterity is a
measure of how quickly a person can accomplish a
task and not whether a person is capable of accom-
plishing a task. Most dexterity tests should be accom-
panied by other functional measures. 

CONCLUSION

The FDT is a reliable measurement tool that can be
used realistically in a busy clinical practice treating
hand-injured patients. It is small in size, easy to make,
and quick to administer. The FDT evaluates only a
small part of the overall hand function, dexterity, as it
relates to the capability of subjects to perform activi-
ties of daily living that require 3-jaw chuck prehen-
sion. The measure should be used in conjunction with
other appropriate tests for a complete evaluation of a
subject’s performance. Using simple tests with good
reliability and targeted validity ensures that clinicians
can adjust their pace of treatment to health care
demands, while maintaining the traditional values of
providing quality care to their patients.
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