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Introduction: The Jebsen Taylor Hand Function Test (JTHFT) is a non-diagnostic

assessment scale for hand and upper limb dexterity that is commonly used in various

countries around the world for diseases, such as muscular dystrophy, stroke, spinal cord

injury, Parkinson, carpal tunnel syndrome, and rheumatoid arthritis. This study aimed

to evaluate the psychometric properties of the JTHFT in Italian adults with Multiple

Sclerosis (MS).

Materials andmethods: The test’s internal consistency was evaluated with Cronbach’s

alpha, whereas its concurrent validity was evaluated by comparing the JTHFT with

the Health Assessment Questionnaire (HAQ) and by calculating Pearson’s correlation

coefficient.

Results: The JTHFT was administered to 29 Italians with MS. The Cronbach’s alpha

showed that the nondominant hand has a value of 0.76 and 0.91 for the dominant

hand. Pearson’s correlation coefficient showed significant correlations between JTHFT

and HAQ.

Discussion: The JTHFT is a reliable tool to evaluate the functionality of the upper limb

and hand in patients with MS. This tool is useful for testing the effectiveness of a treatment

in various diseases. The results obtained in this study are coherent with previous studies

that are conducted in populations with different diseases. In particular, the correlation

between JTHFT and HAQ showed that a disability related to the upper limbs can often

have repercussions, not only on activities of daily living, but also on walking. Based on

this correlation, the motor deficits that emerged may be linked to a brain marrow disease

rather than a spinal disease, even if an essential deepening can confirm this hypothesis.
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INTRODUCTION

Multiple sclerosis (MS) is a chronic inflammatory demyelinating
disease that affects the central nervous system. It is themain cause
of progressive neurological disability (1). Individuals with MS
usually present with neurological deficits, cerebellar symptoms,
fatigue, and cognitive deficits. Previous studies showed that
sensory function (85%), fatigue (81%), impaired hand function
(60%), and mobility (50%) were the most frequently reported
symptoms in the first year of the disease. A combination of
symptoms results in disability, which often impairs the ability
to perform activities of daily living (ADL) and social activities,
resulting in reduced quality of life (2).

Nowadays, several studies highlight the importance of
addressing the rehabilitation of upper limb function in people
with MS. Recent funding has shown a high percentage of
individuals reporting upper limb dysfunction, even in the
early stages of the disease (3–6). Kierkegaard et al. found in
2012 (7) that manual dexterity (Nine Hole Peg Test) is an
important predictor of overall activity and participation within
the community (Frenchay Activity Index). The upper limb
dysfunction in MS contributes to a decrease in the ability to
perform ADL, resulting in reduced independence and quality of
life (8). Upper limb dysfunction is, in addition to walking, fatigue,
and cognitive deficits, one of the critical dysfunctions present in
MS (2, 9).

During the pathology progression, the fatigue and sensory and
motor disorders to the lower and upper limbs can reduce the
independence in the ADL with consequent reduction of quality
of life. Therefore, it is important to base a proper rehabilitation
program after a careful evaluation based on interviews and
observation of occupational performance, especially on the
administration of scales that give an objective judgment
to the patient’s upper limb and hand clinical conditions.
A systematic review reports the following assessment scales
used for the upper limb in multiple sclerosis: Fugl Meyer
Assessment, Motricity Index, Modified Ashworth Scale, Fahn
tremor Rating Scale, the Nine-hole peg test (NHPT), the Box
and Block test (BBT), Action Research Arm Test (ARAT), Jebsen
Taylor Hand Function Test (JTHFT), Purdue Pegboard Test,
ABILHAND, Motor Activity Log (MAL), Disabilities of the Arm,
Shoulder, and Hand (DASH), and Manual Ability Measure-36
(MAM-36) (2).

The evaluation of upper limb and hand functions is essential
to develop a proper rehabilitation program, to identify limits
and residual abilities, and to monitor the progression of
symptoms. Clinicians need clear and complete information
to use when making patient care decisions; there is a need
for standardization in the outcome assessment. These would
benefit patients, researchers, and clinicians. Universally validated
outcome measures are needed to allow comparisons across the
practice (10).

The JTHFT is a non-diagnostic assessment scale for hand
and upper limb dexterity that is commonly used in various
countries around the world (11–20) for diseases, such as
muscular dystrophy (21), Stroke, (15, 18) Spinal Cord Injury (22),
Parkinson (23), carpal tunnel syndrome (24), and rheumatoid

arthritis (12). The tool is already used for people with MS (25),
however, its psychometric properties for this population have
never been studied.

This scale is classified by the International Classification
of Function (ICF) as an activity assessment tool, and it
evaluates changes in functional activities (26). This feature is
an advantage and the only scale that evaluates the dexterities
of the hand and the upper limb solely concerningtime-
based and most common daily activities, such as writing and
power simulation.

In addition, the “participation” assessment tools assess the
difficulties that a person may encounter in engaging in the
activities of life. The Katz Basic and Instrumental ADL Index,
the Frenchay Activities Index, and the Functional Independence
Measure are frequently used outcome measures to assess the
restriction at the “activity” and “participation” levels. These
assessment tools, however, strongly influence the individual’s
ability to walk, perform transfers, and cognitive condition.
In contrast, the JTHFT appreciates the ability to perform
various ADL-like tasks that require the handling or transport
of standardized small and large objects using different gripping
functions (8).

Although developed by Jebsen et al. in 1969, it is still widely
used in rehabilitation especially in assessing dexterity in daily
activities (27). It is validated and used in many languages and
many countries worldwide, and it also allows to compare the
outcomes of different clinical studies. It is useful for evaluating
the effectiveness of a treatment in various diseases and using the
same outcome measure can define which intervention is more
effective than others.

This study aimed to evaluate the Italian version of JTHFT
(JTHFCT-IT)’s psychometric properties on a population of adults
with MS.

MATERIALS AND METHODS

This study was carried out by a research group from the Sapienza
University of Rome and the Rehabilitation & Outcome Measure
Assessment (R.O.M.A.) Association (28–34).

Participants
According to previous validation studies of the same assessment
tool, the minimum number of participants considered was 25
(34). The sample was recruited from February to October 2020 in
the Department of Human Neurosciences of Polyclinic Umberto
I of Rome. Those at the neurology clinic with a diagnosis of
MS (according to the McDonald’s standard) (35) were invited
to participate in the study. They had to have the ability to
understand instructions and perform the scale’s activities, to
have a range of Expanded Disability Status Scale (EDSS) between
0 and 9, and shall not have comorbidities that affect upper
limb’s functionality.

All participants were informed about the procedures and
purposes of the study, and those who were interested in
participating in the study gave their written consent before
inclusion (36, 37).
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TABLE 1 | Demographic characteristics of the population.

Mean (Standard Deviation)

Age 47.59 (9.57)

Years from diagnosis 13.82 (8.88)

Gender Frequency (%)

Male 14 (48.3)

Female 15 (51.7)

Occupation Frequency (%)

Unemployed 7 (24.1)

Employee 14 (48.3)

Freelancer 6 (20.7

Retired 1 (3.4)

Student 1 (3.4)

EDSS Frequency (%)

0–2 4 (13.8)

2.5 7 (24.1)

3.0–4.5 3 (10.3)

5.5 2 (6.9)

6.0 4(13.8)

6.5 5 (17.2)

7.0–8.0 2 (6.9)

Validation Procedures
Three clinicians (a neurologist and two occupational
therapists) screened all patients of neurology’s clinic and
applied inclusion/exclusion criteria for recruitment. After
being included, the raters recorded demographic and clinical
characteristics and administered the tests. The tests were
administered in the same order: JTHFT-IT, Jamar dynamometer
(12), and the Health Assessment Questionnaire (HAQ).

Tools
The JTHFT consists of seven elements administered with verbal
instruction and standard verbal instruction modalities. The tasks
are as follows: (1) write a 24-character sentence; (2) flip three
7.62 cm× 12.7 cm (3” x 5”) sheets, simulating turning a page; (3)
collect small common items, including a penny, paper clips, and
bottle caps, and place them in a container; (4) stackable pawns;
(5) pick up small items with a spoon; (6) moving light cans;
and (7) moving heavy cans. Tests are evaluated by recording the
number of seconds it takes to complete each task. The increase in
the time to complete the test correlates with the decrease in hand
function. Each activity is initially done with the non-dominant
hand, and then with the dominant hand.

The HAQ, developed in 1980, is among the first Patient-
Reported Outcome Measures. The HAQ includes items that
assess the upper extremity’s fine movements, lower limb
activities, and tasks that involve both the upper and lower limbs.
It is composed of 20 items divided into eight categories, which
represent a comprehensive set of ADLs: dressing, rising, eating,
walking, hygiene, reach, grip, and usual activities. Each item is
scored from 0 to 3, with higher scores indicating more disability
(0 = without any difficulty; 1 = with some difficulty; 2 = with
much difficulty; and 3 = unable to do). Scores of 0 to 1 generally

TABLE 2 | Mean SD and Cronbach alpha values of one of the items of the scale.

Mean Std.

deviation

Cronbach’s

Alpha if item

deleted

Non dominant

hand

Writing 52.15 30.23 0.79

Turning pages 8.99 6.89 0.71

Pick up small objects 11.12 5.51 0.73

Simulate feeding 20.85 21.27 0.65

Stacking Checkers 9.73 6.05 0.74

Moving light cans 6.92 3.02 0.76

Moving weight cans 7.19 3.74 0.76

Total alpha non dominant hand = 0.76

Dominant

hand

Writing 16.73 7.94 0.91

Turning pages 6.93 4.04 0.91

Pick up small objects 9.08 3.54 0.89

Simulate feeding 13.54 8.08 0.89

Stacking Checkers 6.88 3.86 0.89

Moving light cans 5.80 2.32 0.90

Moving weight cans 6.03 2.42 0.90

Total alpha dominant hand = 0.91

represent mild to moderate difficulty, 1–2 represent moderate
to severe disability, and 2 to 3 indicate severe to very severe
disability (38).

Data Analysis
The psychometric properties were assessed by following
the Consensus-Based Standards for the Selection of
Health Status Measurement Instruments (COSMIN)
checklist (39).

The internal consistency was evaluated using Cronbach’s alpha
(α) to assess the items’ correlation and the homogeneity of
the scale; the coefficient must be at least 0.7 to indicate the
acceptable homogeneity of all the items within a scale (13).
The concurrent validity of the JTHFT-IT was evaluated by
calculating the Pearson’s correlation coefficient (ρ) between the
test and dynamometer (40), and HAQ. The following values
were considered in interpreting the results: ρ > 0.70 = strong
correlation, 0.50< ρ <0.70=moderate correlation, and ρ < 0.50
= weak correlation. Any p ≤ 0.05 were considered statistically
significant. All statistical analyses were performed using the
Statistical Package for the Social Sciences (SPSS) version 20.0 for
Windows (13).

RESULTS

The scale was administered to 29 people, of whom 51.7% were
women, with an average age of 47.59 years (9.57 in standard
deviation). The demographic characteristics of the population are
shown in Table 1.

The Cronbach alpha value from the statistics showed an
internal consistency of 0.76 for the non-dominant hand and
0.91 for the dominant hand. Table 2 shows the mean, SD, and
Cronbach alpha values if one of the items of the scale is removed,
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TABLE 3 | Pearsons’ correlation coefficient for nondominant hand between the Jebsen Taylor Hand Function Test (JTHFT) and the Health Assessment Questionnaire

(HAQ).

Correlations non dominant hand

Dressing Arising Eating Walking Hygiene Reaching Grip Activity

Writing 0.63** 0.50** 0.33 0.44* 0.49** 0.37* 0.36 0.54**

Turning pages 0.69** 0.63** 0.48** 0.57** 0.54** 0.39* 0.20 0.53**

Pick up small objects 0.78** 0.70** 0.44* 0.65** 0.66** 0.54** 0.37* 0.65**

Simulate feeding 0.67** 0.56** 0.45* 0.51** 0.57** 0.40* 0.12 0.60**

Stacking Checkers 0.69** 0.55** 0.47* 0.53** 0.58** 0.38* 0.13 0.57**

Moving light cans 0.82** 0.71** 0.57** 0.66** 0.68** 0.53** 0.38* 0.70**

Moving weight cans 0.79** 0.68** 0.61** 0.59** 0.68** 0.53** 0.29 0.68**

*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).

TABLE 4 | Pearsons’ correlation coefficient for dominant hand between JTHFT and HAQ.

Correlations dominant hand

Dressing Arising Eating Walking Hygiene Reaching Grip Activity

Writing 0.37* 0.41* 0.32 0.34 0.28 0.31 0.23 0.35

Turning pages 0.77** 0.65** 0.57** 0.58** 0.60** 0.52** 0.59** 0.62**

Pick up small objects 0.81** 0.71** 0.58** 0.68** 0.69** 0.54** 0.67** 0.73**

Simulate feeding 0.58** 0.49** 0.46* 0.46* 0.46* 0.44* 0.61** 0.46*

Stacking checkers 0.75** 0.74** 0.61** 0.70** 0.66** 0.54** 0.27 0.63**

Moving light cans 0.84** 0.72** 0.57** 0.63** 0.73** 0.52** 0.40* 0.76**

Moving weight cans 0.80** 0.64** 0.64** 0.54** 0.67** 0.47* 0.37* 0.69**

*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).

higher results have been found for the dominant hand. The
criterion validity and analysis of the JTHFT-IT results were
performed in the dominant and non-dominant hand, where
statistically significant variations with the HAQ were found
in Tables 3, 4. These tables report the statistically significant
correlations within all subscales and strong correlations (ρ >

0.70) for “pick up small objects”, “moving light cans,” and
“moving weight cans”. The subscale of “grip” correlates only in
the results of the dominant hand.

DISCUSSION

The present study aimed to evaluate the psychometric properties
of the JTHFT-IT scale in Italian people with MS. The
results of this study have shown that the scale taken into
consideration is a reliable and valid tool for the population
studied. Cronbach’s alpha was used to assess the scale’s internal
coherence, with values of 0.76 for the non-dominant hand,
and 0.91 for the dominant hand. In both cases, the values
exceed the minimum value of 0.7 necessary to consider the
instrument reliable. Many other studies found the first item
(writing) to have an important weight compared to other items,
because they considered populations with a specific disorder

(Parkinson’s disease, stroke, etc.), For this study, however, a
difference in time between writing and the other tasks was not
found (12, 15, 23).

Interesting results have been found with Pearson’s correlation
analysis, which reported a statistically significant correlation
between the non-dominant and dominant hand items, and the
HAQ subtests.

For the non-dominant hand, statistically significant data are
given between:

- Item 1 (writing) and the subtest dressing, and arising with a
moderate linear relation

- Item 2 and item 3 (page rotation simulation and small
object gripping) and all HAQ-scaled subtests with a linear
relationship between moderate and strong

- Item 4.5 (simulate feeding and stacking) except for grip 6.7
(collect and lift large, light, and heavy objects) and all HAQ-
scaled subtests with a linear relationship between moderate
and strong.

As for the dominant hand, on the other hand, they were
correlated with a linear relationship between moderate and
strong with all JTHFT items except:

- Item 1 (writing) with the subtest “eat” and “grip.”
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- Items 2, 4, 5, and 7 (simulate turning a page, simulate feeding,
stacking, collecting, and moving large and heavy objects) with
“Grip”.

Strong correlations (ρ > 0.70) were found for Jebsen subscales’
“pick up small objects,” “moving light cans,” and “moving weight
cans” with HAQ subscales’ “Dressing,” “Arising,” “Walking,”
“Hygiene,” and “Activity”, showing that daily activities are
correlated with a better gross motor hand function instead of
fine motricity. Another interesting result was that the subscale
of “grip” correlates only in the analysis with the dominant hand.

Finally, the correlation between JTHFT and HAQ suggests
that a disability related to the upper limbs can often have
consequences on walking. This correlation found in literature
a study on motor function of the upper and lower extremities
and cognitive deterioration in multiple sclerosis (41) showed a
statistically significant correlation between a Timed 25 FootWalk
T (T25FW) and an NHPT upper limb function test. The motor
deficits that emerged from the T25FW and the NHPT may be
linked to a brainmarrow disease rather than a spinal disease, even
if in the same study (41), we refer to a deepening through MRI
that can confirm this hypothesis.

Limitation of the Study
This study has some limitations. Even though the number of
participants is enough to examine the psychometric properties,
a larger sample would allow the examination of the influences
of the various sociodemographic variables. Finally, the authors
agree with previous studies that the JTHFT itself has some
limitations (18, 21, 24). The score of the test does not reflect
different compensation mechanisms for positioning the upper
limb. Hence, it is important to provide appropriate instructions
before starting the test and to ask patients to not change their
strategy while being tested or, in clinical trials that use the
JTHFT score as an endpoint, to not change strategies in follow-up
evaluations. Furthermore, the patients with moderate-to-severe
functional impairment are often not testable with the JTHFT.

CONCLUSION

In conclusion, it can be said that the JTHFT is a reliable tool to
evaluate the functionality of the upper limb and hand in patients
with MS. The JTHFT, in line with previous studies, is a valid tool
for the evaluation of the upper limb. Moreover, in addition to the
simplicity and speed of administration, it is an instrument that
requires materials that are readily available and can be produced
by hand.

However, the appearance of Item 1must be considered, that is,
the writing item, which requires much more time than the other
items on the scale. Although no test used in isolation can provide
a realistic assessment of hand function, it is important to consider
the potential usefulness of JTHFT compared to other tests (12).
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