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The Jebsen Hand Function Test (JHFT) is a standardized assessment that has been used as a clinical outcome

measure. To appropriately interpret the effects of an intervention on hand function (as measured by the JHFT),

the extent to which this instrument shows significant practice effects must be quantified. The purpose of this

study was to determine whether the JHFT is susceptible to within-session practice effects. The results showed

that the dominant and nondominant hands significantly improved on the JHFT and many of its subtests over

six consecutive trials. Although practice effects might complicate the interpretation of change due to inter-

vention, we briefly relate our findings to emerging neuropsychological evidence that practice effects may

indicate a person’s motor learning potential or treatment responsiveness.

Schaefer, S. Y., Saba, A., Baird, J. F., Kolar, M. B., Duff, K., & Stewart, J. C. (2018). Brief Report—Within-session practice

effects in the Jebsen Hand Function Test (JHFT). American Journal of Occupational Therapy, 72, 7206345010.

https://doi.org/10.5014/ajot.2018.024745

Sydney Y. Schaefer, PhD, is Assistant Professor, School

of Biological and Health Systems Engineering, Arizona State

University, Tempe, and Adjunct Assistant Professor,

Department of Physical Therapy and Athletic Training,

University of Utah, Salt Lake City; sydney.schaefer@asu.edu

Ashley Saba, DPT, was Doctoral Candidate, Physical

Therapy Program, Department of Exercise Science,

University of South Carolina, Columbia, at the time of the

study.

Jessica F. Baird, PhD, is Postdoctoral Fellow,

Physical Therapy Program, Department of Exercise

Science, University of South Carolina, Columbia, and

Department of Physical Therapy, University of Alabama,

Birmingham. She collaborated on this research while she

was at the University of South Carolina, Columbia.

Melissa B. Kolar, PhD, was Doctoral Candidate,

Physical Therapy Program, Department of Exercise

Science, University of South Carolina, Columbia, at the

time of the study.

Kevin Duff, PhD, is Professor, Department of

Neurology and Center for Alzheimer’s Care, Imaging, and

Research, University of Utah, Salt Lake City.

Jill C. Stewart, PhD, PT, is Assistant Professor,

Physical Therapy Program, Department of Exercise

Science, University of South Carolina, Columbia.

The Jebsen Hand Function Test (JHFT)

is a clinical assessment of hand function.

Its three main advantages include its ability to

(1) provide objective measurement of stan-

dardized motor tasks relative to published

normative data, (2) assess a wide range of

hand functions commonly used in activities

of daily living, and (3) be administered in a

short amount of time (Jebsen et al., 1969).

Because of these advantages, the JHFT has

also been used as an outcome measure for

documenting effects in rehabilitation in-

terventions (e.g., Beekhuizen & Field-Fote,

2005; Charles & Gordon, 2007; Friel

et al., 2016). Therefore, the JHFT is, by

design, administered multiple times.

Much of the normative data for the

JHFT, however, have been compiled acc-

ording to the original standard JHFT

protocol (Jebsen et al., 1969) by testing

each hand only once. Although test–retest

reliability was initially reported as ac-

ceptable, more recent studies have sug-

gested that performance on the JHFT is

not entirely stable over time, and there-

fore it may be subject to significant prac-

tice effects. Generally speaking, the term

practice effects has been defined as improve-

ments in test performance due to repeated

exposure to the test (McCaffrey et al.,

2000).

Some studies have accounted for po-

tential JHFT practice effects by introducing a

short familiarization phase (5–10 trials) to let

participants achieve a stable baseline (Boggio

et al., 2006; Hummel et al., 2005). This dose

of practice has not, however, been formally

established; neither have previous studies sta-

tistically compared trial-by-trial performance

on the overall JHFT or its subtests. Although

within-session practice effects may raise con-

cerns about the stability or reliability of an

assessment, they have clinical prognostic value

(Duff et al., 2010). Thus, the purpose of this

exploratory study was to test whether the

JHFT and any of its subtests are susceptible to

within-session practice effects.

Method

Participants

Twelve adults with no neurological impair-

ment and a mean age of 26.3 yr (standard
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deviation 5 3.1) participated. Partici-

pants were recruited from among students

at the University of South Carolina. No

compensation or academic credit was

provided for participation. Given that an

even smaller sample of healthy young

adults had demonstrated (yet not statisti-

cally compared) within-session improve-

ments on the JHFT in the nondominant

hand (n 5 8; Boggio et al., 2006), we

expected that our sample size was suffi-

cient for testing potential within-session

practice effects. (Effect sizes, which in-

dicate adequate power for detection of

trial-by-trial differences, are described

below.)

Exclusion criteria included (1) one or

more self-reported neurological conditions

(e.g., history of concussion); (2) acute or

chronic musculoskeletal conditions that

could affect upper extremity motor func-

tion; and (3) left-handedness or ambidex-

terity. Hand dominance was determined

using a modified version of the Edinburgh

Handedness Questionnaire (Oldfield,1971).

Only participants with a laterality quotient

of ³80% (“strongly right-handed”) were in-

cluded. All procedures were carried out with

prior approval by the affiliated institutional

review board. Informed consent was ob-

tained from all participants before they

enrolled in the study.

Jebsen Hand Function Test

The JHFT is an assessment of hand func-

tion during simulated activities of daily

living that includes a variety of timed motor

activities (Jebsen et al., 1969). It involves

seven subtests: (1) Card Turning; (2) pick-

ing up paper clips and placing them into a

can (referred to as Picking Up Small Com-

mon Objects); (3) picking up small objects

(raw kidney beans) with a teaspoon and

placing them into a can (referred to as

Simulated Feeding); (4) Stacking Checkers;

(5) moving large, light cans (referred to as

Moving Light Objects); and (6) moving heavy

cans (referred to as Moving Heavy Objects).

The seventh JHFT subtest involves writing a

copied sentence that includes 24 letters and

is written at a third-grade reading level. This

writing subtest is often excluded in experi-

mental studies because of its large differences

between hands, dependence on education

level, and low reliability (Beebe & Lang,

2009; Sears & Chung, 2010). Thus, our

primary measure of JHFT performance was

the total time to complete six of the seven

subtests, excluding the writing test, which is

consistent with previous studies that have

used the JHFT in laboratory experiments

(Boggio et al., 2006; Charles & Gordon,

2007;Convento et al., 2014;Hummel et al.,

2005). We also used the six individual sub-

tests as secondary measures of performance

to identify which, if any, were also subject to

any within-session practice effects.

Participants completed six consecu-

tive trials of the JHFT with each hand.

Each trial was separated by 60 to 90 s to

minimize any potential fatigue. The study

was counterbalanced such that 6 partic-

ipants completed the six consecutive trials

of the JHFT with their nondominant

(left) hand and then with their dominant

(right) hand 24 hr later. The remaining 6

participants completed the test in the

opposite order (right hand, then left

hand). This practice amount was selected

on the basis of previous studies showing

that neurologically intact adults appear

to require five to seven trials to achieve

steady-state performance on the JHFT

(Boggio et al., 2006; Figure 1), although

this number of trials had not yet been

tested statistically.

Statistical Analyses

JMP® software (Version 10; SAS Institute

Inc., Cary, NC) was used for all statistical

analyses (a 5 .05). Assumptions of nor-

mality were tested with Kolmogorov–

Smirnov tests using the D statistic. We then

used a 2 · 6 repeated-measures analysis of

variance (ANOVA) to test for main effects

of hand (left vs. right) and trial (1–6) and

for any interaction between hand and trial

on JHFT performance (measured in sec-

onds). Both hand and trial weremodeled as

within-subject factors. Because of the par-

ticipants’ right-hand proficiency on the

JHFT relative to the left hand (Agnew &

Maas, 1982; Jebsen et al., 1969), we were

primarily concerned with any main effect

of trial or a Hand · Trial interaction. The

strength of any significant effect was re-

ported using h2 values (.01–.059 5 small,

.06–.1395medium, ³.145 large; Cohen,

1988). Post hoc analyses were conducted

when warranted using Tukey’s honestly

significant difference (HSD) tests.
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Figure 1. Mean 6 SE total JHFT times are shown over six consecutive trials for the non-
dominant (dashed line) and dominant (solid lines) hands.
Note. Faster times indicate better performance. Each trial was separated by 60–90 s of rest. JHFT5 Jebsen
Hand Function Test; SE5 standard error.

7206345010p2 November/December 2018, Volume 72, Number 6



We expected significant trial and

Hand · Trial effects on total JHFT time.

We also subjected data for each of the

JHFT subtests (excluding writing) to the

same 2 · 6 repeated-measures ANOVA to

determine whether individual subtests

were also susceptible to main or interaction

effects with respect to trial number.

Results

Total Jebsen Hand Function Test Time

Assumptions of normality were confirmed

for the total JHFT time (Kolmogorov’s

D5 0.06, p5 .15). Figure 1 shows the total

JHFT time for the left and right hands over

the course of the six trials, indicating im-

provements with practice for both hands.

Although our ANOVA revealed no signifi-

cant Hand · Trial interaction, F(5, 11) 5

1.64, p 5 .15, there was a significant

main effect of trial, as expected, F(5, 11)5

8.66, p < .0001, h2 5 .13. Post hoc Tukey

HSD tests indicated that by Trial 4, par-

ticipants were significantly faster on the

JHFT than they had been on Trial 1 (p <

.001). Moreover, Trials 4–6 were not sig-

nificantly different from each other (all ps >
.83), thereby indicating steady-state per-

formance across these trials. Figure 1 also

illustrates the lack of any main effect of

hand, F(1, 11) 5 2.93, p 5 .09. Although

participants’ left hands were slower than

their right hands on the JHFT on Trial 1,

any differences between hands wereminimal

on Trials 2–6 (see Figure 1).

Individual Jebsen Hand Function Test
Subtest Times

We also subjected the individual JHFT

subtest times to our ANOVA, which

further revealed no significant Hand ·
Trial interactions for any subtest (all Fs £
1.53). There were, however, significant

main effects of trial on the time to complete

each subtest (Figure 2), whichwere small to

medium in effect size: Card Turning, F(5,

11) 5 2.66, p 5 .026, h2 5 .029; Simu-

lated Feeding, F(5, 11) 5 3.00, p 5 .014,

h2 5 .064; Stacking Checkers, F(5, 11) 5
4.55, p < .001, h2 5 .12; Moving Light

Objects, F(5, 11) 5 8.55, p < .0001, h2 5
.080; andMovingHeavyObjects,F(5, 11)5
7.09, p < .0001, h2 5 .076.

The only subtest that showed no

significant effect of trial was Picking Up

Small Common Objects, F(5, 11)5 1.42,

p5 .22 (see Figure 2, top panel, gray line).

Although testing for main effects of hand

on JHFT performance was not a primary

goal of this study, we nevertheless observed

no effect of hand on any of the subtests (all

Fs £ 3.06) except for the Simulated Feeding

subtest, F(1, 11) 5 12.27, p < .001, h2 5

.053. For that subtest, the left hand was

consistently slower than the right hand, re-

gardless of trial number (see Figure 2, top

panel, dashed lines).

Discussion

The purpose of this study was to test

whether the JHFT and any of its subtests

are susceptible to within-session practice

effects. Both the dominant (right) and

nondominant (left) hands showed signif-

icant improvement across repeated ad-

ministrations, as evidenced by main effects

of trial on overall JHFT performance and

five of the six subtests.

Note that our reported data for the

first trial of the dominant (right) and

nondominant (left) hands (see Figure 1,

Trial 1 data) are consistent with normative

data provided in previous datasets for age-

and gender-matched participants (Agnew

&Maas, 1982; Jebsen et al., 1969). Given

that participants in this study repeated the

JHFT six more times, however, their hands’

performances were no longer different and

significantly improved with practice. Sev-

eral other studies have already graphi-

cally displayed (but not statistically tested)

within-session practice effects for only the

nondominant hand on the JHFT over 10

or fewer trials (Boggio et al., 2006; Con-

vento et al., 2014; Hummel et al., 2005),

which our current data now further sup-

port statistically.

This study also supports why reports

of the strength of the JHFT’s test–retest

reliability have been equivocal. For exam-

ple, within-session intrarater reliability for

the JHFT tended to be lower than inter-

rater reliability on a given trial in adults

older than age 65 (Hackel et al., 1992), yet
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Figure 2. Mean6 SE times on the six JHFT subtests are shown over six consecutive trials for
the nondominant and dominant hands.
Note. Faster times indicate better performance. The top panels showdata for Simulated Feeding (dashed lines),
Picking Up Small Common Objects (gray lines), and Stacking Checkers (black lines); the bottom panels show
data for Card Turning (dashed lines), Lifting Light Objects (gray lines), and Lifting Heavy Objects (black lines).
JHFT5 Jebsen Hand Function Test; SE5 standard error.
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the test was originally reported as having no

practice effect (Jebsen et al., 1969). Further

work in characterizing such practice effects

for the JHFT (or any other assessment) in

clinical populations besides healthy young

adults is therefore critical for determining

its appropriateness as a postintervention

outcome measure (e.g., Beekhuizen & Field-

Fote, 2005; Colyer & Kappelman, 1981;

Friel et al., 2016), given that the observed

pre- versus posttest changes on the JHFT in

these studies could be partially due to within-

or between-session practice effects.

Although the presence of practice ef-

fects in a clinical test may complicate the

interpretation of true change due to an

intervention, these effects may also have

high clinical prognostic utility as a simple,

convenient, and noninvasive way to test

one’s learning capacity or treatment re-

sponsiveness (Duff et al., 2007, 2012).

Data have shown that persons who have

larger short-term practice effects are more

responsive to rehabilitation (Duff et al.,

2010). We acknowledge that this brief re-

port does not correlate the magnitude of

participants’ within-session practice effect

on the JHFT with any other variable, out-

come, or process; however, it does provide

the necessary foundational evidence that the

JHFT may in fact be an easy and viable

candidate for evaluating motor learning ca-

pacity. On the basis of the data presented in

this study, practice effects on the full JHFT

(excluding thewriting subtest) canbeexpected

in either the left or the right hand and in as few

as two to five trials in healthy young adults.

Our data also suggest that some JHFT sub-

tests may be more susceptible to prac-

tice effects (Simulated Feeding) than others

(Picking Up Small Common Objects).

We also acknowledge that because in

this study we tested only a sample of young

adults with no impairment, the general-

izability of our findings may be limited;

similar trends for the JHFT in older and

clinical populations have, however, been

reported previously. The relative homoge-

neity and absence of motor dysfunction

presented here may in fact have been ideal

for testing the JHFT’s susceptibility to

practice effects. One might expect partici-

pants in this study to be highly proficient, in

particular with the dominant (right) hand,

and may have been subject to ceiling effects

that would be resistant to the benefits of

practice (Suchy et al., 2011). We neverthe-

less observed significant improvements with

repeated practice even in this sample.

Implications for Occupational
Therapy Practice

The findings of this study have the fol-

lowing implications for occupational ther-

apy practice:

• Repeated exposure to the JHFT signif-

icantly improves test performance in as

few as four trials.

• Such improvements may be considered

within-session practice effects.

• When used as part of an outcome mea-

sure, such effects may complicate occu-

pational therapists’ ability to interpret

whether improvements on the JHFT

over time are due to the intervention

or repeated testing.

• Such effects may, however, also have

prognostic value in quantifying one’s

motor learning ability, treatment re-

sponsiveness, or both. s
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