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Background
The Jebsen–Taylor Hand Function Test (JTHFT) was established to provide a
standardized and objective evaluation of fine and gross motor hand function using
simulated activities of daily living.
Aim
The aims of this study were to establish normative data for hand function using
JTHFT and to investigate the effect of age, sex and dominance differences on hand
function in healthy Egyptian individuals.
Participants and methods
One shot cross-sectional descriptive design was used. One hundred and fifty
normal Egyptians were equally stratified into three age groups: 20–29, 30–39,
and 40–50. JTHFT subtests were introduced to all participants, which included
writing, turning over 3 by 5-inch cards, picking up small common objects, simulated
feeding, stacking checkers, picking up large objects, and picking up a large heavy
object. Speed on completing each JTHFT subtest was calculated in seconds, and
the total score was computed.
Results
Statistically significant differences were found between sex, age and dominance
(P<0.0001).
Conclusion
This study presents normative data of JTHFT among middle-aged Egyptians. Our
results provide evidence that handedness and age may affect hand function,
especially high-level fine dexterity activities. Moreover, no significant relationship
was found between sex and hand function in individuals who were 20–50 years of
age in the Egyptian population.
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Introduction
The hand represents an excellent model in complex
motor control that contributes to 90% of upper limb
function. This complex structure is used both to grasp
objects of all shapes and sizes through the coupled
action of all digits as well as to perform the skilled,
individuated finger movements, such as handwriting
and painting [1]. The evaluation of the hand function is
a crucial element of physical rehabilitation, in order to
define the limitations and functional capacities, in an
attempt to construct a proper treatment plan and to test
its effectiveness [2]. While hand functional abilities
depend on anatomical integrity, muscle strength,
sensation, and dexterity [3], these abilities can be
influenced by age, sex, and handedness [4]. In
clinical literature, there are multiple tests for the
evaluation of hand function [5–7]. In spite of their
specificity in particular patient populations, the
assessments of activities of daily living (ADL), such
as fundamental self-care, remain too general and focus
on the global functions rather than the specific hand
function. Moreover, standard performance, such as
d by Wolters Kluwer - Medk
normative data for comparison of limited hand
function, is absent [2]. The hand function test of
interest, Jebsen–Taylor Hand Function Test (JTHFT),
was chosen, as it provides objective measurements of
standardized tasks relative to norms [3]. In addition, it
evaluates common aspects of hand functions commonly
used in ADL. Moreover, it can be used in many local
clinical settings and canbe administered in a short timeby
using readily available materials [8].

The JTHFT consists of seven subtests: writing,
simulated page turning, lifting small objects,
simulated feeding, stacking, and lifting large,
lightweight, and heavy objects. To evaluate hand
function, each subset is timed and can be compared
with the established norms [3]. The JTHFT has been
widely used in the clinical and research setting as well as
now DOI: 10.4103/bfpt.bfpt_11_18
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in different patient populations such as those with
spinal cord injury, stroke, cerebral palsy, multiple
sclerosis, hand and wrist fractures, osteoarthritis, and
rheumatoid arthritis [9–16].

Results from numerous studies showed that the
JTHFT is a valid assessment tool for the
measurement of hand dysfunction from a variety of
patient populations [11,13,17,18]. Test–retest
reliability was established from the original JTHFT,
wherein results were found to be fairly to moderately
consistent over time. In addition, no significant
learning effect was found between the two sessions
[3]. This was also verified by Stern [19] with 20 normal
participants. Several studies also demonstrated that the
JHFT had moderate to high test–retest reliability and
excellent intrarater reliability (r=0.84 and 0.85,
P<0.05) with absent practice effect (P<0.05) [20–24].

Various factors such as age, sex, dominance and culture,
inpeoplewithoutdisability, canaffect handperformance
in functional tasks. However, Jebsen et al. [3] only
considered age and sex when standardizing their test
on the American community. Hackel et al. [20] found
that hand function, asmeasured by the JTHFT,declined
with age in participants over the age of 60 years. Jeune
et al. [25] suggested that hand grip strength may be
affected by both genetic and biologically determined
factors. They found lower grip strength in individuals
above 50 years in the southern European countries than
in people in northern European and continental
European countries. A number of cultural differences
in the use of the dominant and nondominant hand in
ADL, such as the ones used in the JTHFT also exist in
the ethnic groups around the world, as well as in Egypt.
De Agostini et al. [26] demonstrated discrepancies in
left-hand use, particularly among young adults in the
IvoryCoast.Thetrend towarda lowerprevalenceofnon-
right-handedness has also been shown in Asian
populations [27]. Different world races and cultures
established norms using JTHFT including Chinese
[21], Portuguese [28], Australian [29], Asian [26],
Italian [2], and Indian [30]. Hence, the purpose of
this study was to establish normative data for hand
function using JTHFT and to investigate the effect of
age, sex and dominance differences on hand function in
healthy Egyptian individuals.
Participants and methods
Study design and participants
One shot cross-sectional descriptive design was used in
this study. One hundred and fifty healthy individuals
(age: 20–50 years) were recruited by convenience
sampling to undergo the JTHFT, from February 2017
to December 2017. Participants were visitors to the in-
patient and out-patient departments of Kaser El-Einy
hospital, and outpatient department of School of
Physical Therapy Cairo University. Inclusion criteria
included the following: (a) normal upper extremity
function (assessed through Barthel ADL scale); (b)
full range of movement of shoulder, elbow, wrist and
finger joints (assessed throughgoniometer); (c) adequate
muscular strength in the upper extremity (grade 5
manual muscle testing); (d) intact sensation (assessed
through sensation tests; temperature, pain, touch,
vibration and pressure); (e) intact co-ordination (by
finger to nose test); (f) minimal level of primary
education with a good to perfect command of English
in terms of speaking, reading, listening and writing the
English language (assessed through personal
communication, ability to speak, and reading and
writing a grade 3 comprehension). Participants were
excluded if they had the following: (a) history of
upper extremity injury or deformity with motor or
sensory impairment; (b) neurological disorders
affecting the hand (e.g. stroke, parkinsonism and
neurodegenerative disorders); (c) acute illness or
hospitalization within the past month; (d) a Barthel
Index score of less than 90; and (e) poor command of
the English language. Thereafter, the participants were
stratified into three equal age groups: 20–29 (25 men
and 25 women), 30–39 (25 men and 25 women), 40–50
(25 men and 25 women) with 50 participants in each
group.

The Board Council of Higher Education of the
School of Physical Therapy, the Institutional Review
Board of Higher Education and Research of Cairo
University, and the Supreme Council of Universities
at Egypt reviewed and approved this study.
The study is prospectively registered with
the Pan African Clinical Trial Registry
(PACTR201802003028136). All participants gave
written informed consent before data collection began.
Instrumentation
The JTHFT includes a series of seven subtests: (a)
printing a 24-letter, third-grade reading difficulty
sentence; (b) turning over 7.6×12.7 cm (3×5-inch)
cards (simulated page turning); (c) picking up small,
common objects (e.g. pennies, paper clips, bottle caps)
and placing them in a container; (d) stacking checkers
(test of eye-hand co-ordination); (e) simulated feeding;
(f) moving large empty cans; and (g) moving large
weighted [0.45 kg (l lb)] cans. The subtests are scored
by recording the number of seconds required to
complete each test.
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Procedure
The test was directed by one physical therapist (5 years
of experience) who was trained in the administration of
the JTHFT. A stopwatch was used to time the
completion of each test. Basic demographic
information and a brief medical history were
recorded from each of the participants. With the
participants in a seated position in front of an
adjustable table, the test was administered according
to the standardized procedures of the JTHFT [3].

The test consists of seven successive subtests,
representing fine motor, nonweighted and weighted
hand function in ADL, including writing, turning over
3-by-5-inch cards (simulated page turning), picking up
small common objects, simulated feeding, stacking
checkers, picking up empty large cans, and picking
up weighted large cans. The subtests were presented in
the same sequence, starting with the nondominant
hand and followed by the dominant hand. Verbal
standardized instructions were given in all subtests,
followed by specific questions to ensure test familiarity.
Measurement outcome included duration of time (in s)
required to complete each subtest; the maximum time
allocated per subtest was 120 s. The total duration was
then computed for all the seven subtests to yield the
total score. Lower scores indicated greater levels of
hand function.
Sample size
The sample size calculations were performed using the
G*Power software (version 3.0.10) (Department of
Psychology, Heinrich Heine University, Düsseldorf,
Germany). F-test model analysis of variance
(MANOVA) with global effects was selected. It was
calculated from a pilot study with 15 participants in the
three age groups, with five in each age group. Partial η2

effect size of the overall dependent variable was
calculated [f2(V)=8]. Considering a power of 0.95,
an α level of 0.05, three groups and response
variables of 3, and a generated sample size of at least
Table 1 General characteristics of the participants

Age groups

20–29 30–39

Age

Male 24.32±2.68 34.84±2.73

Female 25.04±2.31 36.04±2.87

Handedness

Right 48 (96) 49 (98)

Left 2 (4) 1 (2)

Sex

Female 30 (60) 22 (44)

Male 20 (40) 28 (56)

Data are expressed as mean (SD) or n (%). P>0.05, NS.
48 participants per group would be required. Allowing
for a 20% dropout rate, it was necessary to reach a total
sample level of a minimum of 50 participants.
Data analysis
Statistical analysis was computed using SPSS for
Windows, version 20 (SPSS Inc., Chicago, Illinois,
USA). Descriptive statistics was used to describe the
means and SD of the participants’ characteristics.
Before data analysis, the Shapiro–Wilk test was used to
test data normality, and Levene’s test was used to test the
equality of variances. A 3×7 mixedMANOVAwas used
to compare differences in the three age groups.Moreover,
the Bonferroni correction test was used to compare
between the groups. The P-value was set at 0.05.
Results
Table 1 lists the age, sex and handedness distribution of
the 150 participants in our study. There was no
significant difference in the mean values of sex and
handedness among the three groups, as revealed by the
one-way analysis of variance and χ2-tests, with a P
value of more than 0.05. A total of 300 hands were
evaluated for function using JTHFT. Table 2
represents the normative mean values for JTHFT
subtests (in s) within age groups for both the right
(dominant) and left (nondominant) hands in the
Egyptian population.

A 3×7 mixed design MANOVA indicated that there
was no significant interaction effect of age, sex and
handedness, with values of F=1.4 and P value of more
than 0.14. Furthermore, there were significant main
effects of age, sex and handedness on JTHFT scores
with values of F=39.26, 2.18 and 164.64, respectively,
and P value of less than 0.0001.
Effect of age on hand function
Among group comparison and the Bonferroni
correction test revealed that there was a significant
χ2 P value

40–50

45.36±3.2

46.64±2.72

47 (94) 1.04 0.59 (NS)

3(6)

23 (46) 0.805 0.848 (NS)

27 (54)



Table 2 Mean (SD) values for Jebsen–Taylor Hand Function Test subtests (in s) within age groups

JTHFT subtests
time (s)

Age groups

20–29 30–39 40–50

Sex Female Male Female Male Female Male

Handedness Dom
(Rt)

Nondom
(Lt)

Dom
(Rt)

Nondom
(Lt)

Dom
(Rt)

Nondom
(Lt)

Dom
(Rt)

Nondom
(Lt)

Dom
(Rt)

Nondom
(Lt)

Dom
(Rt)

Nondom
(Lt)

Writing 10.65
±1.32

29.81
±5.05

11.11
±1.21

27.88
±5.95

12.46
±3.45

26.46
±6.02

11.71
±2.8

30.78
±5.27

24.62
±4.24

36.42
±3.93

23.77
±3.4

38.35
±5.09

Simulated page
turning

4.32
±0.84

4.82
±0.97

3.91
±0.77

4.69
±0.98

5.15
±1.15

5.17±1.4 4.13
±1.08

4.33
±1.06

6.14
±1.48

6.57
±1.51

6.22
±1.5

6.74
±1.61

Picking up small
common objects

4.54
±0.69

5.33
±1.19

4.89
±0.99

5.15
±0.95

5.42
±1.08

5.47
±1.38

4.79
±1.18

4.98
±1.15

6.69
±1.51

7.16
±1.57

6.93
±1.49

6.71
±1.66

Simulated feeding 7.61
±1.05

9.11±1.9 7.84
±1.15

9.17
±1.84

7.63
±1.16

11.5
±2.64

7.87
±1.67

12.03
±1.82

9.21
±1.62

10.18
±1.65

8.67
±1.54

9.87
±1.83

Stacking checkers
(draughts)

4.3
±0.87

5.25
±0.98

4.29
±0.82

5.08
±0.88

5.02
±1.26

5.18
±1.47

4.54
±1.07

5.05
±1.24

6.19
±1.48

6.98
±1.56

6.28
±1.56

6.76
±1.46

Picking up large
light objects

3.39
±0.81

3.68
±0.74

3.37
±0.77

3.68
±0.71

3.93
±1.11

3.97
±1.36

3.65
±0.91

3.78
±0.86

5.73
±1.62

5.6±1.51 5.91
±1.44

5.33
±1.49

Picking up large
heavy objects

3.4
±0.76

3.66
±0.77

3.42
±0.72

3.49±0.7 4.37
±1.21

4.24
±1.36

3.76
±1.01

3.98
±1.03

5.35
±1.49

5.2±1.48 5.72
±1.46

5.24
±1.49

Data are expressed as mean (SD). Dom Rt, dominant right; JTHFT, Jebsen–Taylor hand function test; Nondom Lt, nondominant left.

Table 3 Between groups comparison of age decades on Jebsen–Taylor Hand Function Test scores in female individuals

Handedness Dominant hand (Rt) Nondominant hand (Lt)

Female individuals 20–29 vs.
30–39

20–29 vs. 40–50 30–39 vs. 40–50 20–29 vs.
30–39

20–29 vs.
40–50

30–39 vs. 40–50

Writing

Mean difference
(90% CI)

−1.81 (−3.61 to
0.01)

−13.96 (−15.76 to
12.16)

−12.16 (−13.95 to
10.35)

3.35
(0.15–6.55)

−6.61 (−9.8 to
3.4)

−9.96 (−13.15 to
6.75)

P value 0.09 (S) 0.0001 (S) 0.0001 (S) 0.07(S) 0.0001 (S) 0.0001 (S)

Simulated page turning

Mean difference
(90% CI)

−0.83 (−1.54 to
0.11)

−1.82 (−2.53 to
1.1)

−0.99 (−1.7 to
0.27)

−0.35 (−1.12 to
0.43)

−1.75 (−2.52 to
0.96)

−1.4 (−2.18 to
0.62)

P value 0.04 (S) 0.0001 (S) 0.01 (S) 1 (NS) 0.0001 (S) 0.001 (S)

Picking up small common objects

Mean difference
(90% CI)

−0.88 (−1.6 to
0.15)

−2.15 (−2.87 to
1.41)

−1.27 (−1.99 to
0.53)

−0.14 (−0.95 to
0.67)

−1.83 (−2.64 to
1.01)

−1.69 (−2.51 to
0.87)

P value 0.03 (S) 0.0001 (S) 0.001 (S) 1 (NS) 0.0001 (S) 0.0001 (S)

Simulated feeding

Mean difference
(90% CI)

−0.02 (−0.86 to
0.83)

−1.6 (−2.44 to
0.75)

−1.58 (−2.42 to
0.73)

−2.39 (−3.59 to
1.19)

−1.07 (−2.26 to
0.13)

1.32 (0.12–2.52)

P value 1 (NS) 0.0001 (S) 0.0001 (S) 0.0001 (S) 0.17 (NS) 0.057 (S)

Stacking checkers (draughts)

Mean difference
(90% CI)

−0.72 (−1.45 to
0.01)

−1.89 (−2.63 to
1.15)

−1.17 (−1.91 to
0.43)

0.07 (−0.71 to
0.86)

−1.73 (−2.51 to
0.93)

−1.8 (−2.58 to
1.01)

P value 0.11 (NS) 0.0001 (S) 0.002 (S) 0.1 (NS) 0.0001 (NS) 0.0001 (NS)

Picking up large light objects

Mean difference
(90% CI)

−0.54 (−1.24 to
0.16)

−2.34 (−3.04 to
1.63)

−1.8 (−2.5 to 1.09) −0.29 (−0.99 to
0.42)

−1.92 (−2.62 to
1.2)

−1.63 (−2.33 to
0.91)

P value 0.31 (NS) 0.0001 (S) 0.0001 (S) 1 (NS) 0.0001 (S) 0.0001 (S)

Picking up large heavy objects

Mean difference
(90% CI)

−0.97 (−1.6 to
0.27)

−1.95 (−2.65 to
1.25)

−0.98 (−1.68 to
0.28)

−0.58 (−1.29 to
0.14)

−1.54 (−2.26 to
0.81)

−0.96 (−1.68 to
0.24)

P value 0.01 (S) 0.0001 (S) 0.009 (S) 0.26 (NS) 0.0001 (S) 0.01 (S)

Data are expressed as mean difference and 90% confidence interval (CI). Lt, left; Rt, right. P>0.05, NS. P<0.05, significant (S).
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difference between age groups 20–29 and 40–50 as well
as between 30–39 and 40–50 in almost all JTHFT
subset scores, using the dominant and the
nondominant hands for female (P<0.0001; Table 3)
and male individuals (P<0.0001; Table 4). However,
no significant difference was found in almost all



Table 4 Between groups comparison of age decades on Jebsen–Taylor Hand Function Test scores in male individuals

Handedness Dominant hand (Rt) Nondominant hand (Lt)

Male
individuals

20–29 vs. 30–39 20–29 vs. 40–50 30–39 vs. 40–50 20–29 vs. 30–39 20–29 vs. 40–50 30–39 vs. 40–50

Writing

Mean
difference

−0.6 (−2.4 to
1.19)

−12.66 (−14.46 to
10.86)

−12.06 (−13.85 to
10.25)

−2.9 (−6.1 to
0.3)

−10.47 (−13.66 to
7.26)

−7.57 (−10.77 to
4.36)

P value 1 (NS) 0.0001 (S) 0.0001 (S) 0.16 (NS) 0.0001 (S) 0.0001 (S)

Simulated page turning

Mean
difference

−0.22 (−0.93 to
0.49)

−2.31 (−3.02 to
1.59)

−2.09 (−2.8 to
1.37)

0.36 (−0.42 to
1.14)

−2.05 (−2.82 to
1.26)

−2.41 (−3.18 to
1.62)

P value 1 (NS) 0.0001 (S) 0.0001 (S) 0.97 (NS) 0.0001 (S) 0.0001 (S)

Picking up small common objects

Mean
difference

0.1 (−0.63 to
0.82)

−2.04 (−2.77 to
1.31)

−2.14 (−2.86 to
1.41)

0.17 (−0.64 to
0.98)

−1.56 (−2.38 to
0.74)

−1.73 (−2.54 to
0.91)

P value 1 (NS) 0.0001 (S) 0.0001 (S) 1 (NS) 0.0001 (S) 0.0001 (S)

Simulated feeding

Mean
difference

−0.03 (−0.88 to
0.8)

−0.83 (−1.67 to
0.01)

−0.8 (−1.64 to
0.05)

−2.86 (−4.06 to
1.65)

−0.7 (−1.9 to 0.5) 2.16 (0.95–3.36)

P value 1 (NS) 0.11 (NS) 0.13 (NS) 0.0001 (S) 0.63 (NS) 0.001 (NS)

Stacking checkers (draughts)

Mean
difference

−0.25 (−0.9 to
0.49)

−1.99 (−2.72 to
1.25)

−1.74 (−2.47 to 1) 0.03 (−0.76 to
0.81)

−1.68 (−2.47 to
0.89)

−1.71 (−2.49 to
0.92)

P value 1 (NS) 0.0001 (S) 0.0001 (S) 1 (NS) 0.0001 (S) 0.0001 (S)

Picking up large light objects

Mean
difference

−0.28 (−0.98 to
0.42)

−2.54 (−3.23 to
1.82)

−2.26 (−2.95 to
1.54)

−0.1 (−0.81 to
0.6)

−1.65 (−2.36 to
0.94)

−1.55 (−2.25 to
0.83)

P value 1 (NS) 0.0001 (S) 0.0001 (S) 1 (NS) 0.0001 (S) 0.0001 (S)

Picking up large heavy objects

Mean
difference

−0.34 (−1.03 to
0.36)

−2.3 (−3 to 1.6) −1.96 (−2.66 to
1.26)

−0.49 (−1.21 to
0.23)

−1.75 (−2.47 to
1.02)

−1.26 (−1.98 to
0.54)

P value 0.91 (NS) 0.0001 (S) 0.0001 (S) 0.44 (NS) 0.0001 (S) 0.001 (S)

Data are expressed as mean difference and 90% confidence interval (CI). Lt, left; Rt, right. P>0.05, NS. P<0.05, significant (S).
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JTHFT subtests when comparing 20–29 versus 30–39
age groups, using both the dominant and nondominant
hands in both sexes (P>0.05).
Effect of sex on hand function
With regard to the effect of sex on JTHFT scores, the
Bonferroni correction test revealed that there was a
significant difference found between female and male
individuals only in the 30–39 age group, in writing with
the nondominant hand and in simulated page turning
with both dominant and nondominant hands. In
addition, no significant difference was found
between male and female individuals in the age
groups of 20–29 and 40–50 years for all JTHFT
subtest scores (P>0.05; Table 5).

Effect of dominance on hand function
Moreover, among group comparison of the effect of
handedness on JTHFT scores, Bonferroni correction
test revealed that there was a significant difference
between using the dominant and nondominant
hands in both sexes, in all the three age groups, in
writing, stacking checkers, simulated page turning and
feeding subtests. However, no significant difference
was found when picking up light and heavy objects as
well as picking up small common objects with both
hands in almost all age groups in both sexes (P>0.05;
Table 6).
Discussion
The present study aimed to tackle the lack of
standardized hand function norms in Egypt, by
developing normative data using JTHFT in healthy
Egyptians less than 51 years of age. The values
obtained represent normal ranges and did not
consider factors that may have influenced hand
function and strength, such as body weight and
height, occupation, and leisure activities. In addition,
this study aimed to investigate the effects of age, sex,
and dominance differences on hand function.

In our study, hand function significantly declined with
increasing age. Among group comparison revealed that,
while using thedominant hand, female individuals in the
40–50 age groups were slower in completing all JTHFT
subtests than those in the 20–29 and 30–39 age groups
(P<0.0001). In addition, while using the nondominant
hand, female individuals were found to be slower in
completingmost test items, except for simulated feeding



Table 5 Between groups comparison of sex difference on Jebsen–Taylor Hand Function Test scores.

Handedness Dominant hand (Rt) Nondominant hand (Lt)

Female vs. male individuals
across age groups

20–29 30–39 40–50 20–29 30–39 40–50

Writing

Mean difference −0.46 (−1.84
to 0.92)

0.75 (−0.63 to
2.14)

0.85 (−0.53 to
2.23)

1.93 (−0.53 to
4.39)

−4.32 (−6.78
to 1.85)

−1.93 (−0.53
to 4.39)

P value 0.58 (NS) 0.37 (NS) 0.31 (NS) 0.19 (NS) 0.004 (S) 0.19 (NS)

Simulated page turning

Mean difference 0.41 (−0.14 to
0.95)

1.02
(0.47–1.57)

−0.08 (−0.62
to 0.47)

0.13 (−0.47 to
0.73)

0.84
(0.22–1.43)

−0.17 (−0.77
to 0.43)

P value 0.22 (NS) 0.003 (S) 0.81 (NS) 0.72 (NS) 0.02 (S) 0.64 (NS)

Picking up small common objects

Mean difference −0.35 (−0.9 to
0.21)

0.63
(0.06–1.18)

−0.24 (−0.8 to
0.31)

0.18 (−0.44 to
0.81)

0.49 (−0.13 to
1.11)

0.45 (−0.17 to
1.08)

P value 0.3 (NS) 0.06 (S) 0.46 (NS) 0.62 (NS) 0.19 (NS) 0.23 (NS)

Simulated feeding

Mean difference −0.23 (−0.87
to 042)

−0.24 (−0.89
to 0.4)

0.54 (−0.11 to
0.19)

−0.06 (−0.98 to
0.86)

−0.53 (−1.45
to 0.39)

0.31 (−0.62 to
1.23)

P value 0.57 (NS) 0.53 (NS) 0.16 (NS) 0.91 (NS) 0.34 (NS) 0.58 (NS)

Stacking checkers (draughts)

Mean difference 0.01 (−0.56 to
0.57)

0.48 (−0.09 to
1.04)

−0.09 (−0.65
to 0.48)

0.17 (−0.43 to
0.78)

0.13 (−0.48 to
0.73)

0.22 (−0.39 to
0.82)

P value 0.98 (NS) 0.16 (NS) 0.79 (NS) 0.63 (NS) 0.73 (NS) 0.55 (NS)

Picking up large light objects

Mean difference 0.02
(0.53–0.55)

0.28 (−0.27 to
0.81)

−0.18 (−0.72
to 0.36)

−0.005 (−0.54
to 0.55)

0.19 (−0.36 to
0.73)

0.27 (−0.27 to
0.81)

P value 0.96 (NS) 0.41 (NS) 0.58 (NS) 98 (NS) 0.57 (NS) 0.41 (NS)

Picking up large heavy objects

Mean difference −0.02 (−0.56
to 0.51)

0.61
(0.07–1.15)

−0.37 (−0.9 to
0.17)

0.17 (−0.38 to
0.72)

0.26 (−0.29 to
0.81)

−0.04 (−0.59
to 0.51)

P value 0.94 (NS) 0.06 (S) 0.26 (NS) 0.6 (NS) 0.44 (NS) 0.91 (NS)

Data are expressed as mean difference and 90% confidence interval (CI). Lt, left; Rt, right. P>0.05, NS. P<0.05, significant (S).
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and stacking checkers. As for themale individuals in the
40–50age group, amonggroupcomparison revealed that
they were slower in completing almost all test items,
except for simulated feeding, than those in the20–29and
30–39 age groups, regardless of using the dominant or
nondominant hands.

In addition, when comparing female individuals in the
age groups 20–29 and 30–39, the younger group was
faster while using the dominant hand in writing, page
turning, and picking small objects and large heavy
objects, but both groups were similar in simulated
feeding, stacking checkers and picking light large
objects. However, while using the nondominant
hand, no significant difference was found in most
test items (except for writing and feeding) in female
individuals of both the 20–29 and 30–39 age groups.
Furthermore, when comparing male individuals in the
age groups 20–29 and 30–39, regardless of using the
dominant or nondominant hand, no significant
difference was found in the time needed to complete
all test items, except for simulated feeding using the
nondominant hand, which was slower in the older
group.
These findings were consistent with previous studies
[3,31–33]. Michimata et al. [31] found that hand
dexterity started to decrease in the 40 s for the
nondominant hand. Similarly, Kamarul et al. [32]
found that the strongest hand grip strength in the
right-hand-dominant group occurred in the age-
group of 25–34 years in the Malaysian population. It
seems logical that general age-related decline in hand
performance and function, irrespective of sex and
dominance, may occur due to changes in the
nervous, muscular, skeletal, and sensory systems that
may influence the functional abilities of the hands [33],
as indicated in this study.

In terms of sex, the results of this study revealed that
there was no significant difference between male and
female individuals in the 20–29 and 40–50 age groups.
However, female individuals in the 30–39 age group
were faster in writing with the nondominant hand,
while male individuals in the same age group were
faster in picking small objects and large, heavy objects
with the dominant hand, as well as in page turning with
the dominant and nondominant hands. These results
are somehow in line with the original study of Jebsen



Table 6 Between groups comparison of handedness on Jebsen–Taylor Hand Function Test scores

Handedness Female Male

Dominant vs. nondominant
handedness across age groups

20–29 30–39 40–50 20–29 30–39 40–50

Writing

Mean difference −19.16 (−21.1
to 17.23)

−14 (−15.94
to 12.06)

−11.8
(−13.73 to

9.86)

−16.77 (−18.71
to 14.84)

−19.07 (−21
to 17.13)

−14.58 (−16.51
to 12.64)

P value 0.0001 (S) 0.0001 (S) 0.0001 (S) 0.0001 (S) 0.0001 (S) 0.0001 (S)

Simulated page turning

Mean difference −0.5 (−0.83 to
0.18)

−0.02 (−0.34
to 0.3)

−0.43 (−0.75
to 0.1)

−0.78 (−1.1 to
0.46)

−0.2 (−0.53
to 0.11)

−0.52 (−0.84 to
0.19)

P value 0.01 (S) 0.93 (NS) 0.02 (S) 0.0001 (S) 0.28 (NS) 0.008 (S)

Picking up small common objects

Mean difference −0.79 (−1.15
to 0.42)

−0.05 (−0.41
to 0.31)

−0.47 (−0.84
to 0.11)

−0.26 (−0.62 to
0.1)

−0.19 (−0.55
to 0.17)

0.22 (−0.14 to
0.58)

P value 0.0001 (S) 0.82 (NS) 0.03 (S) 0.24 (NS) 0.39 (NS) 0.31 (NS)

Simulated feeding

Mean difference −1.5 (−2.13 to
0.85)

−3.87 (−4.51
to 3.22)

−0.97 (−1.6
to 0.31)

−1.33 (−1.97 to
0.68)

−4.16 (−4.79
to 3.51)

−1.2 (−1.84 to
0.55)

P value 0.0001 (S) 0.0001 (S) 0.01 (S) 0.001 (S) 0.0001 (S) 0.002 (NS)

Stacking checkers (draughts)

Mean difference −0.95 (−1.29
to 0.61)

−0.16 (−0.5
to 0.18)

−0.79 (−1.12
to 0.44)

−0.79 (−1.12 to
0.44)

−0.51 (−0.85
to 0.17)

−0.48 (−0.82 to
0.13)

P value 0.0001 (S) 0.43 (NS) 0.0001 (S) 0.0001 (S) 0.01 (NS) 0.02 (S)

Picking up large light objects

Mean difference −0.29 (−0.6 to
0.01)

−0.04 (−0.35
to 0.26)

0.13 (−0.17
to 0.43)

−0.31 (−0.61 to
003)

−0.13 (−0.43
to 0.17)

0.57
(0.27–0.88)

P value 0.11 (NS) 0.81 (NS) 0.49 (NS) 0.1 (NS) 0.49 (NS) 0.002 (NS)

Picking up large heavy objects

Mean difference −0.26 (−0.56
to 0.03)

0.13 (−0.16
to 0.43)

0.15 (−0.15
to 0.45)

−0.07 (−0.37 to
0.22)

−0.22 (−0.52
to 0.07)

0.48
(0.18–0.78)

P value 0.14 (NS) 0.47 (NS) 0.4 (NS) 0.69 (NS) 0.21 (NS) 0.009 (NS)

Data are expressed as mean difference and 90% confidence interval (CI). P>0.05, NS. P<0.05, significant (S).
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et al. [3]. They found that female individuals were
faster in handwriting, as in our study, as well as for the
picking up small objects subtest with both hands.
However, in the Egyptian sample, male individuals
were slightly faster using their dominant hands for this
task than the female individuals. These findings appear
to signify the Jebsen et al. [3] suggestion that
differences found in their study between male and
female individuals followed no pattern that could be
generalized to the entire population. Moreover, Ruff
and Parker [34] found women were substantially
slower than men were when using both their
dominant and nondominant hands during the Finger
Tapping test, a hand–eye co-ordination measure. This
may be due to the fact that women appear to be more
cautious and tend to avoid errors, thereby resulting in a
slower movement time.

With regard to hand dominance, the results of this study
revealed that both female and male individuals wrote
faster with the dominant hand than with the
nondominant hand in all age groups. Furthermore,
simulated feeding subtest for both sexes was faster
while using the dominant hand in almost all age
groups, except for male individuals in the 40–50 age
group. This exception in the older male group may
indicate that hand dominance may be affected during
the normal aging process. These findings come in line
withMokashi [30]; they found significantly slower scores
for feeding in the Indian population with the
nondominant hand. They suggested that the intense
pressure against left-hand eating that exists, particularly
inMuslim communities, may have influenced the slower
performance in the nondominant hand. This may be the
same situation with Egyptians, with the majority being
Muslims. In addition, as for the page turning and stacking
checkers subtests, the dominant hand was faster than the
nondominanthand forboth sexes in almost all agegroups,
except in the 30–39 age group for both sexes. Moreover,
no significant differencewas found between hands for the
picking lightandheavyobjects subtests forbothsexes inall
age groups, as well as picking small common objects for
male individuals in all age groups. The advanced
performance of the preferred hand more than the
nonpreferred hand in most tasks has been documented
extensively. In general, the preferred hand is faster and
more precise than the nonpreferred one [35]. In addition,
tasks that required a high level of fine dexterity (handle
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coins and pick up and move small objects), may need
precision and timemore than that of gross hand function,
when performed by the nonpreferred hand.
Limitations
Our study includes several limitations. First, a
convenience sample was used, wherein participants
were recruited from only two places, the School of
Physical Therapy and XXXXX Hospital, XXXX
University, which may not be representative of the
whole country. Nonetheless, XXXX university
medical hospital is a tertiary university for medical
referral and education, where individuals originate
from various parts of Egypt. Second, we combined
the data of the left-hand-dominant individuals (n=6)
with that of the right-hand-dominant group to form a
study population with the aim to avoid a skewed
distribution of data. Finally, factors that may
influence hand function and strength, such as body
weight and height, education, occupation, peculiarities
of cultures and leisure activities were not considered.
Future studies should include further information on
the educational background, occupation, social status,
culture and physical activities, in order to analyze
the results more comprehensively on hand function
in the Egyptian population. Furthermore, the older
Egyptian (51–89 years) population needs to be
investigated for hand function and compared with
international norms.
Conclusion
This study presents normative data on JTHFT among
middle-aged Egyptians. Hand function appears to
decline in both men and women with increasing age.
In addition, our results provide evidence that
handedness may affect hand function, especially
high-level fine dexterity activities. Moreover, no
significant difference was found between sex and
hand function in individuals in the age range of
20–50 years in the Egyptian population.
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