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Study Design: Cross-sectional and observational study.
Purpose of the Study: Assess upper limb (UL) activity limitations using the “Test d’Evaluation des Membres
Supérieurs Des Personnes Agées” (TEMPA) in individuals with Parkinson’s disease (PD) and verify its
clinimetrics properties.
Methods: The following were evaluated: internal consistency, interrater and test-retest reliability; con-
current validity; convergent validity; know group’s validity; minimal detectable change, floor and ceiling
effects, and the relationship between UL activity limitations and the presence of freezing of gait.
Results: Excellent reliability and interrater agreement (intraclass correlation coefficient ¼ 0.99 and
k ¼ 0.92) and test-retest reliability (intraclass correlation coefficient ¼ 0.97) were found, as well internal
consistency (a ¼ 0.99). A moderate negative correlation was found between TEMPA and section II of the
Unified Parkinson’s Disease Rating Scale (r ¼ �0.58; P ¼ .001), and moderate/low between the test and
the Nine Hole Peg Test values of the right UL and moderate for left UL (r ¼ 0.56 and r ¼ 0.41; P ¼ .001)
(r ¼ 0.52 and r ¼ 0.51; P ¼ .001 and P ¼ .002), respectively. No significant relationship was found with
freezing episodes (P ¼ .057).
Discussion: TEMPA is useful for assessing UL activity limitations in PD, have adequate clinimetrics
properties and is capable of detecting the influence of motor symptoms during the carrying out of daily
living tasks. No differences were found between freezers and no freezers.
Level of Evidence: N/A.

� 2016 Hanley & Belfus, an imprint of Elsevier Inc. All rights reserved.
Introduction

Upper limb (UL) activity limitation is associated with a loss of
functional independence in individuals with Parkinson’s disease
(PD).1 This limitation is related to difficulties in bimanual tasks,
digital and manual dexterity deficits,2 and the presence of freezing
of gait.3 However, most of the information provided in the literature
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regarding rehabilitation in PD is focused on gait disturbance,
balance, muscle strengthening, and fitness.4-6

Recently, research carried out by Australian therapists investi-
gated the frequency and ways of measuring the disabilities of
structure and body function and UL activity limitations in PD. Only
half of the interviewees mentioned regular evaluations of UL ac-
tivity, due to a lack of specific tools for the disease. Observational
analysis and timed functional activities were the nonstandardized
assessment procedures most used, and the Unified Parkinson’s
Disease Rating Scale (UPDRS) for the standardized measurements.7

The UPDRS has 42 items of which some are specifically related
to UL activity, as presented in section II (daily living activities):
handwriting (item 8), cutting food and handling utensils (item 9);
section III (motor section): hand actions or postural tremors (item
21), finger percussion (item 23), hand movements (item 24), and
rapid and alternating hand movements (item 25).8,9

In a recent review of UL evaluationmeasures in PD,10 the Purdue
Pegboard Test and Nine Hole Peg Test (NHPT) were considered
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useful tools for the assessment of UL activity level. However, both
measures only assess the fine motor skills. Without ignoring the
importance of thesewidely used tests, the present authors question
the following: what is the clinical usefulness of assessing UL ac-
tivity limitations with tests or tasks that do not represent daily
activities of the patients and which do not include the actual
handling of objects? Based on these questionings, “Test d’Évalua-
tion des Membres Supérieurs of Personnes Âgées” (TEMPA) is an
assessment of UL activity limitation that includes tasks that are
representative of daily living activities, including unilateral and
bilateral tasks and a range of real objects. In addition, TEMPA has
sequential tasks that can be useful to detect UL disabilities. The
instrument rating form is very complete, including both quantita-
tive (execution speed quotation) and qualitative (functional and
task analysis score) parameters. Moreover, the equipment is stan-
dardized and there is an instruction manual available for
review.11,12

Thus, due to the absence of a complete instrument capable of
measuring the UL activity limitation in PD, this study aimed to
apply TEMPA to individuals with PD and to verify some of its
clinimetrics properties. A further objective was to investigate the
influence of freezing of gait on the UL activity limitation in PD.

Methods

This was a cross-sectional evaluation study of the clinimetric
properties of TEMPA in individuals with PD. The clinimetric prop-
erties of the instrument tested were evaluated following the rec-
ommendations of Consensus Standards-based Measurements
Instrumentsdchecklist.13,14

The study was approved by the Ethics and Research Committee
on Human Beings, under the terms of Brazilian Resolution 466/
2012 of the University of the State of Santa Catarina (UDESC, Flo-
rianopolis, Santa Catarina, Brazil), under the number 660 732 and of
the Federal University of Rio de Janeiro (Institute of Neurology
Deolindo Couto/UFRJ, Rio de Janeiro, Brazil) under the number:
744667. All the patients who took part in the study signed a free
and informed consent form.

Sample

Fifty-two (n ¼ 52) adult subjects with PD, of both sexes, were
included. Twenty-five (25) subjects were recruited intentionally
and evaluated in the Health and Sports Sciences Center (CEFID),
State University of Santa Catarina (UDESC), Florianópolis, Brazil,
and 27 subjects were recruited and evaluated in the Federal Uni-
versity of Rio de Janeiro (UFRJ), Rio de Janeiro, Brazil. As inclusion
criteria, the individuals required a diagnosis of PD confirmed by a
neurologist; disease stage between I and IV (Hoehn and Yahr)15;
have the cognitive level on the mini-mental state examination16 on
education as the cut-off point as suggested by Bertolucci et al17;
have the presence of active and free shoulder and elbow move-
ments; and be with stable medication. The study excluded in-
dividuals who had other neurological diseases; individuals with
moderate and/or severe dyskinesia (greater than 2 in item 33 of the
UPDRS)18; orthopedic disorders and/or joint limitations affecting
the UL function. All evaluations were carried out during the “on”
phase of medicationwith an interval between the administration of
at least 2 hours and amaximum of 4 hours, always in the afternoon.

Procedures

The sociodemographic and clinical data of all the participants
were collected by completing an initial evaluation form. The in-
struments applied were the mini-mental state examination, Hoehn
and Yahr (H and Y) staging scale, the UPDRS (sections II/III), NHPT,
and the Freezing of Gait Questionnaire.19

Evaluators

Two raters (R1 and R2), physiotherapists with 2 years of clinical
experience in PD, carried out theoretical and practical training,
which consisted of reading the TEMPA manual, followed by dis-
cussion and the clarification of practical questions via TEMPA
assessments, quoted by video, of 2 individuals with PD. Thus, the
standardization of the application of tasks and the criteria used for
scoring were established.

Standardization of TEMPA collections by video

The quotation of TEMPA done by video was carried out in the 2
research centers and followed the stipulated standardization as
described in the following section: a camera was positioned on the
left side of the patient with the focus at a height of 105 cm, the
distance from the camera to the center of the table being 96 cm. The
individuals sat on a standard chair (44 cm� 2.5 height) in front of a
regular table (76 cm� 2.5 height) and the rater sat beside the table,
positioned at 90�. All the materials were placed in specific, pre-
determined locations on a platform developed to ensure task
standardization. Before starting the test, the rater explained and
demonstrated each task, and to ensure proper understanding of the
command, the individual practiced the task once before initiating
the test. The tasks were first carried out with the dominant hand.

Clinimetrics properties

The clinimetrics properties tested are shown in Figure 1.

Relationship between UL activity limitation and the freezing of gait

The association between the UL activity limitation and the
presence of freezing of gait was established by comparing the total
TEMPA scores between groups that presented freezing of gait epi-
sodes and those that did not. Question 3 of FOGQ was used, which
identifies whether the patient has episodes of freezing of gait or
not.3

Assessment of UL activity level by TEMPA

The Brazilian version20 of the instrument consists of 8 stan-
dardized tasks that simulate activities of daily living, 4 being
bilateral, and 4 being unilateral tasks. The functional tasks are (1)
pick up and carry a pot (unilateral); (2) open a pot and take out a
full coffee spoon (bilateral); (3) take a jar and serve water in a cup
(unilateral); (4) unlock a lock and open a container with pills
(bilateral); (5) write on an envelope and stick a stamp on it
(bilateral); (6) shuffle and deal playing cards (bilateral); (7) handle
coins (unilateral); and (8) pick up and move small objects (unilat-
eral).13 The scores obtained by the participants in TEMPA were
based on execution speed measured in tenths of a second, the
functionality degree and on the task analyses. These 3 parameters
were analyzed in this study. The functionality degree refers to the
individual autonomy in each of the tasks, graded according to a
4-level scale: 0, the task was successfully completed without hes-
itation or difficulty; �1, some difficulty or hesitation in completing
the task; �2, the task was partially executed or certain steps were
performed with significant difficulty; part of the task may have
been modified or the need for assistance by the evaluator may have
existed; and�3, could not complete the task, evenwhen assistance
was provided. The task analysis quantifies the difficulty found by



Inter-rater reliability: comparing scoring by two 
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Fig. 1. Clinimetrics properties tested. H and Y ¼ Hoehn and Yahr; UPDRS ¼ Unified Parkinson’s Disease Rating Scale; NHPT ¼ Nine Hole Peg Test; TEMPA ¼ Test D’évaluation Des
Membres Supérieurs De Personnes Âgées.
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the subject, according to 5 items relating to UL sensorimotor skills
(1) strength; (2) range of motion; (3) accuracy of wide movements;
(4) grasp; and (5) accuracy of fine movements.11,12

When the individual obtains a score of �2 at the functional
level, the execution speed is not listed.

The value of the total functional score represents the sum of the
right unilateral tasks (0 to �12), left (0 to �12), and bilateral tasks
(0 to �12) and may therefore vary from 0 to �36. Similarly, the
same summing up is made for the 5 dimensions of the tasks
analysis section. Considering that the fine movement accuracy is
not quoted for tasks 1-3, and the strength is not quoted for tasks
5-8, the dimension of the task analysis can range from 0 to �150.
The total score represents the sum of the functional graduation and
task analysis, totaling �186. Although the original scale proposes a
negative quotation, with 0 indicating no disability and negative
values indicative of greater disability, the values were used inde-
pendent of the signal in the statistical analysis. Thus, for this study,
higher values correspond to greater disability. This and other in-
formation about the instrument can be found in the application
manual.21

Statistical analysis

The sociodemographic characteristics of the participants were
described using descriptive statistics (mean � standard deviation).

The 2-way mixed effects intraclass correlation coefficient (ICC)
was used in the reliabilities evaluation, with CIs of 95%, consid-
ering: weak agreement (ICC < 0.40); moderate agreement (ICC �
0.75); and excellent agreement (ICC > 0.75).22

The weighted kappa (Wk) test was used to assess interrater
agreement for TEMPA, for both individual items. The agreement
was considered excellent for Wk values from 0.81 to 1.00; sub-
stantial, 0.61-0.80; moderate, 0.41-0.60; fair, 0.21-0.40; poor,
0-0.20, and with no agreement when equal to 0.23 For a more
detailed analysis of the differences in the scores, the BlandeAltman
plots were prepared for the total TEMPA scores.24 The internal
consistency was established using Cronbach’s alpha, adopting a
value from 0.70 to 0.90 to achieve good agreement between the
scale items.25
The 1-way analysis of variancewas used to analyze the degree in
which TEMPA scores are different for patients in different stages of
PD and determine the known groups’ validity. The convergent and
concurrent validities were determined using the nonparametric
Spearman correlation.

The minimal detectable change (MDC) was measured using the
MDC formula¼ Z score level of confidence� SDbaseline� O (2 [1-rtest-retest)]
considering a 95% CI.26

The floor and ceiling effects were verified from the percentage
(>15%) of individuals who obtained the minimum and maximum
scores on the scale, respectively.

A data normality test was applied (ShapiroeWilk) and the
ManneWhitney U test used to compare the values of the total
TEMPA scores between the group of individuals who had freezing
episodes and the group that did not. The data were analyzed by the
software MedCalc 12.5.0 and SPSS 20.0, both for Windows. For all
procedures, a significance level of 5% was adopted.

Results

Table 1 shows the clinical and sociodemographic characteristics
of the subjects. The interrater reliability for execution speeds,
functional quotation, task analysis, and total TEMPA scores were
excellent (Table 2). Considering the total score, the average differ-
ence between the 2 assessments did not differ significantly from 0,
and the limits of agreement represented 1.18 and 1.39% on the scale
of variance, in BlandeAltman plots (Fig. 2). The interrater reliability
for the functional scores for individual tasks (Table 3) as well as for
execution speed was excellent (Table 4). For the task analyses, the
reliabilities were excellent (ICC > 0.75) for all the unilateral and
bilateral tasks withwidemovement precision dimensions, grasping
and the precision of the fine movements, and the weighted Kappa
values were greater or equal to 0.6 for all the unilateral and bilateral
tasks in all dimensions. This means that the total score of TEMPA
and the individual tasks are reliable for clinical practice.

The test-retest reliability for R1 and R2 for the total scores,
execution speed, functional and task analysis total scores, and
agreement between the total scores were excellent, except for
execution speed to R2 (moderate 0.69; Table 5).



Table 1
Clinical and sociodemographic characteristics of the participants

Characteristics Means � SD % Range

Sex
Male 33 (63.4%)
Female 19 (36.5%)

Age (y) 64.88 � 9.12 37-82
Disease duration (y) 85.76 � 69.90 4-320
Handedness
Right 52 (100%)
Left

Side of onset of motor symptoms
Right 30 (57.7%)
Left 22 (42.3%)

H&Y
I and II (mild) 28 (53.84%)
III (moderate) 19 (36.53%)
IV (severe) 5 (9.61%)

MMSE 25 � 4.44 13-30
UPDRSdsubsection II 13.59 � 6.95 2-30
UPDRSdsubsection III 22.01 � 11.97 3-55
FOG-Q
Freezers 28 (53.84%)
Nonfreezers 24 (46.15%)

NHPT (s)
Dominant hand 38.69 � 16.41 20.6-125.3
Nondominant hand 39.69 � 18.6 19.6-141.8

TEMPAdtotal Score 14.6 � 13.3 1-58

H&Y ¼ Hoehn and Yahr; MMSE ¼mini-mental state examination; UPDRS ¼ Unified
Parkinson’s Disease Rating Scale; FOG-Q ¼ Freezing Gait Questionnaire; NHPT ¼
Nine Hole Peg Test; TEMPA ¼ Test D’évaluation Des Membres Supérieurs De Per-
sonnes Âgées.

Fig. 2. The BlandeAltman plots, the interrater agreement, considering the total TEMPA
score. (A) The average difference between the 2 assessments did not differ significantly
from 0. (B) The average difference between the 2 assessments did not differ signifi-
cantly from 0.
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In the test-retest agreement between the total scores, the
average difference between the 2 assessments did not differ
significantly from 0, and the limits of agreement represented 1.61%
and 1% of the scale variance, in BlandeAltman plots (Fig. 2). In the
same way, the test-retest reliability indicates that TEMPA may be
assessed with an interval of time safely.

The internal consistency of TEMPA was considered to be excel-
lent with a Cronbach’s alpha coefficient equal to (a ¼ 0.99),
providing a scale with excellent agreement between items.

The results obtained for known groups’ validity showed that the
higher the stage, the higher the total score obtained in TEMPA,
although the 1-way analysis of variance showed no significant
differences between the groups. Regarding concurrent validity, the
total TEMPA scores showed a moderate negative correlation with
section II of Unified Parkinson’s Disease Rating Scale (r ¼ �0.58; P
< .001); however, there was no significant correlation with section
III of UPDRS. This means that TEMPA can not been used to differ-
entiate between stages of disease and that can not replace UPDRS.

As for convergent validity, the sum of the right and left unilat-
eral tasks for the TEMPA execution speed score showed a moderate
positive correlationwith the NHPT values for right UL (RUL) and left
UL (LUL) (r ¼ 0.56 and r ¼ 0.51; P ¼ .001 for both). Similar results
were found for the functional graduation score (r ¼ 0.52 and r ¼
0.51; P ¼ .001 and P ¼ .002). Low positive correlations were found
for the sum of the bilateral tasks for execution speed and the NHPT
Table 2
Interrater reliability for the total TEMPA score, execution speed, total functional, and tas

N ¼ 52 Rater 1; median (min-max) Rater 1; means (�SD) Ra

Total score (points) 10.5 (1-58) 14.6 (13.3)
Speed of execution (SEG) 236.4 (141-531) 252.9 (87.6) 23
Functional rating (points) 2 (0-14) 3 (3.2)
Task analysis (points) 8 (1-44) 11 (10.2)

ICC ¼ intraclass correlation coefficient; CIs ¼ confidence intervals; Wk ¼ weighted kapp
scores (RUL, r ¼ 0.47; P ¼ .001 and LUL, r ¼ 0.44; P ¼ .001), func-
tional graduation (RUL, r ¼ 0.42, P ¼ .002 and LUL, r ¼ 0.39, P ¼
.004), and NHPT. All the execution speed values for the unilateral
individual tasks showed moderate correlations with the RUL and
LUL NHPT values. For RUL, the highest correlation was for task 1
(r¼ 0.59; P¼ .001) and for LUL, it was for task 8 (r¼ 0.62; P¼ .001).

The MDC found for the total TEMPA score was 3.2 points, rep-
resenting, in other words, the error of scale.

Floor and ceiling effects were not observed for TEMPA (total
score), showing to be adequate to evaluate the activity limitation of
ULs in PD.

Regarding the UL activity limitation with respect to the freezing
of the gait, there was a tendency to present a significant difference
(P ¼ .057) between the groups when comparing the total TEMPA
scores.
k analysis scores

ter 2; median (min-max) Rater 2; means (� SD) ICC (CI 95%) or Wk (CI 95%)

10 (1-57) 15 (13.7) ICC ¼ 0.99 (0.98-0.99)
1.1 (138-527) 245.5 (81.9) ICC ¼ 0.98 (0.97-0.99)
2 (0-14) 3.0 (3.1) Wk ¼ 0.88 (0.81-0.95)

8.5 (0-43) 12 (10.8) Wk ¼ 0.89 (0.85-0.93)

a; SD ¼ standard deviation.



Table 3
Interrater reliability for the functional rating of individual TEMPA tasks

Functional rating

N ¼ 52 Rater 1; median
(min-max)

Rater 1;
means � SD

Rater 2; median
(min-max)

Rater 2;
means � SD

ICC (CI 95%) Wk (CI 95%)

Unilateral Tasks
Pick up and move a jar (1)
Right hand 0 (0-2) 0.13 (0.39) 0 (0-2) 0.13 (0.40) 1 (1-1) 1 (1-1)
Left hand 0 (0-2) 0.13 (0.39) 0 (0-1) 0.13 (0.34) 1 (1-1) 1 (1-1)

Pick up a pitcher and pour water into a glass (3)
Right hand 0 (0-2) 0.3 (0.54) 0 (0-3) 0.29 (0.60) 0.95 (0.92-0.97) 0.87 (0.75-0.99)
Left hand 0 (0-3) 0.28 (0.66) 0 (0-3) 0.27 (0.66) 0.98 (0.98-0.99) 0.95 (0.85-1)

Handle coins (7)
Right hand 0 (0-1) 0.21 (0.37) 0 (0-1) 0.19 (0.40) 0.96 (0.94-0.98) 0.94 (0.82-1)
Left hand 0 (0-1) 0.16 (0.3) 0 (0-1) 0.06 (0.23) 0.84 (0.73-0.91) 0.73 (0.37 -1)

Pick up and move small objects (8)
Right hand 0 (0-1) 0.15 (0.3) 0 (0-1) 0.15 (0.36) 0.92 (0.86-0.95) 0.85 (0.65 -1)
Left hand 0 (0-1) 0.02 (0.13) 0 (0-1) 0.02 (0.14) 1 (1-1) 1 (1-1)

Bilateral Tasks
Open a jar and take out a spoonful of coffee (2) 0 (0-3) 0.51 (0.72) 0 (0-3) 0.50 (0.75) 0.97 (0.95-0.98) 0.91 (0.82-1)
Unlock a lock and open a pill container (4) 1 (1-2) 0.78 (0.57) 1 (1-2) 0.67 (0.65) 0.88 (0.8-0.93) 0.81 (0.65-0.97)
Write on an envelope and stick on a stamp (5) 0 (0-2) 0.38 (0.52) 0 (0-2) 0.33 (0.51) 0.83 (0.71-0.90) 0.8 (0.63-0.97)
Shuffle and deal playing cards (6) 0 (0-2) 0.3 (0.5) 0 (0-2) 0.27 (0.49) 0.92 (0.87-0.96) 0.91 (0.79-1)

ICC ¼ intraclass correlation coefficient; CIs ¼ confidence intervals; Wk ¼ weighted kappa; SD ¼ standard deviation.
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Discussion

To date, few measurement tools are available to assess the
specific UL activity limitation for PD.10 Thus, the main objective of
this researchwas to evaluate the UL activity limitation using TEMPA
and to verify if some of its clinimetric properties were suitable for
PD, providing a valid and reliable instrument for clinical practice.

The interrater reliability, verified by the ICC value, was excellent
for all the total TEMPA scores. These findings are in agreement with
previous studies that show ICC values ranging between 0.7 and
1.11,20 The interrater agreement, verified by the Wk value, was
excellent for all total scores. These high-reliability coefficients
possibly occurred due to the detailed description of the instrument
on the quotation form and the high standardization required to
carry out the test. It is also worth mentioning that both evaluators
had experience with PD and prior training with the application of
the instrument was offered to them.

The greatest limitation for UL activity was observed for task 4,
(unlock locks and remove pillsdfunctional quotation) due to its
complexity and sequencing. In this task, the subject needs to have a
precise reach, hit the target, perform the forearm pronation, and
have appropriate digital dexterity. Bimanual coordination deficits
and difficulty in sequential tasks are common in individuals with
PD,27,28 whichmay explain the difficulty presented in bilateral tasks
because these are more complex and require greater coordination
than unilateral tasks. The present authors suggest that symptoms
such as bradykinesia, rigidity, and tremor interfered consistently in
this task.

The total score and all the interrater reliabilities for the execu-
tion speeds were excellent due to the analytical precision of the
time registered by the video. Regarding the performance of the
participants, they were a little slower in the right unilateral tasks.
The authors suggest this may be due to specific characteristics of
the sample because all the patients were dominant on the right side
and in a mild stage of PD. In this stage, people with PD are more
asymmetric and the symptoms are presented on the dominant
side,29 which may explain these results. In the test-retest, the total
score for execution speed was ICC ¼ 0.89 and 0.69, respectively.
Given the daily fluctuations in motor performance that may occur
in individuals with PD, test-retest reliability is particularly impor-
tant in this population.12
The MDC found for the total TEMPA score (3.2 points) was
considered to be excellent, representing the minimum amount of
change required for the total score (CI ¼ 95%) to be considered a
real change in the period of time reviewed by the same examiner.26

Therefore, the MDC achieved indicated that the change in the total
TEMPA scores between 2 ratings above or below 3.2 representing a
chance of less than 5% to be due to random variation or measure-
ment error. The MDC is a very important property for clinical
practice because it reflects the real change in the patient’s perfor-
mance. When known, it helps the therapist to estimate the
improvement in the items evaluated. The authors suggest that the
MDC found could be sensitive to clinical change after physical
therapy intervention, although their responsiveness should be
tested.

Regarding the know groups’ validity, despite the higher average
scores verified in the severe group, in the present study, the total
TEMPA score did not discriminate between the 3 stages of the
disease and the statistical analysis showed no differences between
the groups. The discriminating capacity of the scales in the degree
of involvement is important because the physiotherapist frequently
finds it difficult to differentiate the mild from the moderate stage,
which is necessary to designate the treatment in specific and
effective ways. However, the Hoehn and Yahr staging scale is
strongly directed to postural instability as the main index of disease
severity but does not adequately detect other motor characteristics
of PD such as the UL motor deficiencies presented in this study.30

Another fact that contributed to this result was that more than
half of the sample was in the mild group, and according to some
studies, the UL deficits tend to appear more strongly at the onset of
the symptoms.29 Also the presentation of UL motor disabilities was
heterogeneous in these individuals, the activity limitations ranging
from a slight decrease in dexterity to an inability to perform self-
care tasks, for example.2,10

This study showed an adequate convergent validity with mod-
erate positive correlations between the TEMPA execution speed
and the NHPT scores for both hands. The results indicated that the
longer the time taken to complete the digital dexterity task, the
greater the time spent to complete the TEMPA tasks. Earhart et al.,31

in a study using the NHPT in people with PD showed that brady-
kinesia was the factor that most contributed to the worst perfor-
mance in the test and the samemay have occurredwith the present



Table 4
Interrater reliability for the execution speed of individual TEMPA tasks

Speed of execution

N ¼ 52 Rater 1; median
(min-max)

Rater 1;
means � SD

Rater 2; median
(min-max)

Rater 2;
means � SD

ICC IC (95%) Wk IC (95%)

Unilateral Tasks
Pick up and move a jar (1)
Right hand 3.6 (1.8-14.7) 4.2 (2.4) 3.5 (1.9-14.7) 4.2 (2.4) 0.99 (0.99-0.99) 0.88 (0.84-0.91)
Left hand 3.3 (1.6-16.3) 4.1 (2.4) 3.4 (1.4-16.0) 4.1 (2.5) 0.99 (0.99-0.99) 0.88 (0.85-0.92)

Pick up a pitcher and pour water into a glass (3)
Right hand 16.9 (9.3-50.3) 19.8 (9.4) 16.8 (9.3-50.3) 19 (8.4) 0.99 (0.99-0.99) 0.93 (0.91-0.95)
Left hand 14.8 (9.8-46.4) 17.3 (8.1) 14.9 (10.4-46.4) 17.2 (8.0) 0.99 (0.99-0.99) 0.91 (0.88-0.94)

Handle coins (7)
Right hand 17 (10.4-45.1) 19.7 (8.2) 16.9 (10.5-45.2) 19.7 (8.3) 0.99 (0.99-0.99) 0.94 (0.92-0.96)
Left hand 16.3 (7.4-37.7) 17.7 (5.8) 16.4 (7.4-37.6) 17.8 (5.7) 0.99 (0.99-0.99) 0.94 (0.92-0.96)

Pick up and move small objects (8)
Right hand 12.3 (6.7-32.4) 13.4 (5.0) 11.9 (6.3-30.6) 13.4 (5.0) 0.99 (0.99-0.99) 0.94 (0.92-0.96)
Left hand 10.8 (6.5-25.4) 11.9 (4.0) 10.9 (6.4-25.9) 12.0 (4.0) 0.99 (0.99-0.99) 0.91 (0.88-0.94)

Bilateral Tasks
Open a jar and take out a spoonful of coffee (2) 19.1 (9.5-69.6) 23.9 ( 14.8) 18.9 (9.5-69.6) 24.7 (16.2) 0.96 (0.93-0.97) 0.91 (0.82-1)
Unlock a lock and open a pill container (4) 32.4 (17.3-72.4) 35.2 (14.7) 31.0 (17.5-72.4) 33.8 (13.0) 0.97 (0.92-0.98) 0.96 (0.94-0.97)
Write on an envelope and stick on a stamp (5) 35.4 (18-82.6) 39.4 (16.1) 35.0 (18.7-82.6) 39.3 (16.0) 0.99 (0.99-0.99) 0.95 (0.94-0.96)
Shuffle and deal playing cards (6) 40.0 (19.9-126.7) 45.7 (22.1) 39.4 (19.7-126.7) 45.6 (22.1) 0.99 (0.99-0.99) 0.96 (0.94-0.97)

ICC ¼ intraclass correlation coefficient; CIs ¼ confidence intervals; Wk ¼ weighted kappa; SD ¼ standard deviation.
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sample. Together, these data suggest that digital dexterity is an
important component for carrying out manual tasks, and is there-
fore required to show good performance in PD, although suffering a
direct interference by bradykinesia.32 Similar correlations were
observed between the functional graduation score and digital
dexterity of the participants. Using these two instruments, high
correlations were found in the TEMPA validation study for subjects
with multiple sclerosis.33

With respect to concurrent validity, the total TEMPA score
presented a moderate negative correlation with the UPDRS sec-
tion II score, but did not correlate with section III. The authors
believe this was because 40% of the questions in section III are
based on the execution speed for carrying out the tasks. Thus
further analyses should be carried out using only the section III
questions related to cardinal symptoms that influence the level
of UL activity. On the other hand, the good correlation between
the total TEMPA score and section II was probably due to the fact
that both address how the UL limitations interfere with daily
issues.

It is not yet clear from the literature if people who have freezing
of gait also exhibit this phenomenon during UL activities.34

Conceptually, the UL motor block shows similarities with freezing
of gait episodes, and for this reason it was defined as UL freezing.3
Table 5
Test-retest reliability for the total TEMPA score, execution speed, functional rating,
and total task analysis scores

N ¼ 25, Florianópolis Rater 1; median
(min-max)

Rater 1;
means � SD

ICC (CI 95 %)

Total score 14 (1-57) 15.7 (13.8) 0.97 (0.95-0.99)
Speed of execution 247.5 (138.6-548.1) 259 (93.8) 0.89 (0.7-0.97)
Functional rating 2 (0-13) 3.5 (2.6) 0.97 (0.94-0.98)
Task analysis 12 (1-57) 12.3 (10.4) 0.95 (0.94-0.98)

N ¼ 27, Rio de Janeiro Rater 2; median
(min-max)

Rater 2;
means � SD

ICC (CI 95 %)

Total score 8 (1-48) 13.1 (12.9) 0.99 (0.99-0.1)
Speed of execution 191.1 (109.7-370.6) 200.9 (59.4) 0.69 (0.42-0.85)
Functional rating 2 (0-10) 2.7 (2.8) 0.98 (0.95-0.99)
Task analysis 6 (1-38) 10.4 (10.4) 0.99 (0.99-1)

ICC ¼ intraclass correlation coefficient; CIs ¼ confidence intervals; Wk ¼ weighted
kappa; SD ¼ standard deviation.
Although observed in some individuals, the present study did not
quantify the presence of UL freezing, seeking only to relate the UL
activity limitation with the presence of freezing of gait. Based on
this concept and the study of Earhart et al,31 it was hypothesized
that the major difficulties encountered in carrying out TEMPA tasks
occurred in people who showed freezing of gait. The present re-
sults showed that, although no significant differences were found
between the groups, there was a tendency to present freezing of
gait. It appears that in the present study, the participants who
exhibited freezing of gait could have created compensatory
mechanisms or even adaptive strategies for performing the daily
life tasks such as those included in TEMPA, therefore avoiding UL
motor blocks.

It is noteworthy that this is the first study in the literature that
aimed to relate the freezing of gait with the UL activity limitation in
tasks that corresponded to daily living activities. However, more
studies are required to check whether the presence of freezing of
gait correlates with limitations in UL activity, and if the people who
exhibit this phenomenon also have UL freezing, or whether they are
separate events. Perhaps kinematic analyses of the UL distal and
proximal components could be carried out while applying TEMPA
to check for the presence of UL freezing and hence clarify these
issues.

Conclusions

TEMPA is a valid and reliable test to assess UL activity limi-
tations in PD, showing good clinimetric properties and capable of
detecting the influence of motor symptoms during the carrying
out of daily living tasks. Future studies could establish a cut-off
point for the total TEMPA score, or, in some tasks, such as
numbers 4 and 6 (bilateral) and 3 and 7 (unilateral), attempt to
assess of UL activity limitation in the disease in a faster way. In
addition, the influence of freezing on the UL activity limitation
remains to be clarified.

Study limitations

The results found in this study have to be analyzed with caution
in individuals with severe stage of disease due to a small number of
participants with these characteristics.
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