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Abstract

Clinical challenges of occupational therapy (OT) are often complex in nature.
Occupational therapists have to be united and work together for long-term period to overcome
the challenges. To overcome theclinical challenges, therapists can employ research which
uses scientific methods and resources (including manpower, money, and time). However, our
resources are so-limited that we should consider how to develop long-term research plans to
efficiently overcome the challenges.

We_think that the most essential issues have to be carried out by ourselves. Such issues
are affected by culture and local characteristics so that these issues cannot and will not be
addressed by foreigners. The foreign related findings are hardly generalized to our country.

We provided the most essential research issues of OT for stroke patients. These issues
had two categories. First, therapy-related issues included “development and validation of OT
interventions for subacute patients,” “development and validation of a theory to promote
occupational performance,” “the effects of foreign caregivers on level of independence of
activities of daily living (ADL) and instrumental ADL (IADL).” Second, assessment-related
issues included development of measures to assess cognitive function, ADL/IADL function,
knowledge of occupational therapy and stroke, quality of life, level of satisfaction and
compliance, and environment.

Our suggested research issues may be subjective and limited. The issues suggested are
critical for overcoming the clinical challenges in Taiwan. The issues have to be addressed by
OT research teams with long-term involvement to promote efficiency of OT and benefit stroke
patients.
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Abstract

The purposes of this study were twofold: (1) to examine self-reported problems with
executive function in adults who have attention deficit hyperactivity disorder (ADHD), using
the Behavior Rating Inventory of Executive Function-Adult version (BRIEF-A); and (2) to
determine whether the BRIEF-A can discriminate between adults with and without ADHD.
Two groups of college students between the ages of 18 and 30 participated in this study. The
control group consisted of 32 adults who reported no known disorders (mean age: 23.7 +
3.7).-The ADHD group was composed.-of 36 adults who reported having an ADHD diagnosis
via either psychiatrists or psychologists (mean age: 23.7 + 3.7). The multivariate analysis of
variance indicated that adults who had ADHD had significantly more self-reported executive
function problems compared to healthy counterparts (Wilks’ A = .44, F(12,55) = 5.77, p
< .000S, n’p = .56). The discriminant function analyses revealed that the BRIEF-A could
appropriately classify adults with and without ADHD with 77.9% accuracy. This study
showed that adults who have ADHD continue to experience difficulties in executive function,
and that the BRIEF-A shows good discriminant validity in this population.
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1. Introduction

Attention deficit hyperactivity disorder (ADHD) is a neurobehavioral disorder with
behavioral characteristics of inattention and/or hyperactivity-impulsivity (American
Psychiatric Association, 2000) that affects 5% to 12% of children worldwide (Faraone,
Sergeant, Gillberg, & Biederman, 2003; Polanczyk, de Lima, Horta, Biederman, &
Rohde, 2007). Recent studies indicate that up to 50% of children who have ADHD
continue to manifest symptoms into adulthood (Barkley, Fischer, Smallish, & Fletcher,
2002; Lara et al., 2009; Wender, Wolf, & Wasserstein, 2001), and around 15% of
children who have ADHD meet the full criteria for an ADHD diagnosis at the age of 25
(e.g. Faraone, Biederman, & Mick, 2006). In addition, the conservative estimated pooled
prevalence of ADHD in the adult population worldwide is 2.5% (Simon, Czobor, Bélint,
Me¢észaros, & Bitter, 2009). These studies reveal that adult ADHD is a real diagnosis.

Studies on adults who have ADHD have indicated that they are less likely to obtain
college degrees or to be employed; they therefore experience substantial financial loss
in the workplace due to lower wages (estimated at $19.5 billion lost annually in human
capital) (Kessler et al., 2005). In addition, adults who have ADHD have considerably
elevated burdens in employment-related outcomes, such as $6,885 in annual health
costs, 8.86 days absent from work, and 8.99% turnover, compared to those who do not
have ADHD ($42,427.16 days, and 5.26%, respectively) (Kleinman, Durkin, Melkonian,
& Markosyan, 2009). These consequences may be attributed to their lower educational
level and other ADHD-relevant issues, such as psychosocial problems, substance abuse,
psychiatric problems, and risky behaviors (Bernfort, Nordfeldt, & Persson, 2008). All of
these issues may relate to deficits in executive function.

Executive function is the ability to regulate behaviors within an environment or
a certain context in order to maintain behaviors toward a goal set over time (see Nigg,
2005 for review). It is “a constellation of mental processes associated with adaptive

behavior that function to assist an individual to interact with his or her environment in
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an efficient and acceptable way” (Reid, Karim, McCrory, & Carpenter, 2010, p. 120).
Executive function presents a cluster of cognitive processes, such as planning, holding
attention to a task, working memory, inhibition of improper behavior, and appropriate
response selection (Alvarez & Emory, 2006), and involves the operation of neural
circuits between the frontal cortices and basal ganglia (Bradshaw & Sheppard, 2000). As
suggested by the theory of executive dysfunction, the behavioral symptoms and deficits
of ADHD are the result of impaired executive control, which is caused by abnormal
operations of the frontal-striatal neural network implicated in executive function
(Willcutt, Doyle, Nigg, Faraone, & Pennington, 2005). In fact, neuropsychological
studies have provided evidence that adults with ADHD have persistent executive
function deficits, manifesting themselves as problems in inhibitory control, shifting
response, working memory, and sustained attention (e.g. Biederman et al., 2007; Hervey,
Epstein, & Curry, 2004; Molloy-Diniz, Fuentes, Lette, Correa, & Bechara, 2007; Nigg
et al., 2005; Schoechlin & Engel, 2005). Neuroimaging studies have also revealed that,
compared to healthy adults, adults who have ADHD exhibit differences in the brain
structures involved in executive functions, such as cortical thickness, prefrontal cortex,
and anterior cingulate cortex (e.g. Castellanos et al., 2008; Makris et al., 2007; Seidman
et al., 20006).

However, the executive function deficits measured through neuropsychological
testing may not necessarily translate directly into impairments in real-life settings.
These tests are administered in a structured environment, with executive function
fractionated into different cognitive processes. The tests lack ecological validity, and
often are not easy to access (Barkley, Murphy, & Fischer, 2008; Brown, 2006; Chaytor,
Schmitter-Edgecombe, & Burr, 2006; Gioia & Isquith, 2004; Manchester, Priestley,
& Jackson, 2004). An alternative to inferring cognitive impairement from formal
neuropsychological testing is the self-report method. Ready, Stierman, and Paulsen
(2001) ascertained that self-report measures of executive function can elicit information

that cannot be gleaned from neuropsychological assessments. Therefore, the use of
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a valid self-report scale assessing everyday performance failures arising primarily
from executive dysfunction may open another avenue to investigate how this deficit
influences adults who have ADHD in their daily life. Moreover, self-report can serve as
a screening for adults who are suspected of having ADHD before they receive further
confirmation from neuropsychological tests and neuroimaging measures. The Behavior
Rating Inventory of Executive Function — Adult version (BRIEF-A) may be suitable for
use in the population under study.

The BRIEF-A, developed by Roth, Isquith, and Gioia (2005), is composed of
75 items measuring executive function in persons aged 18 to 90 years who do not
have a disability, as well as those who have such disabilities as attention disorders,
learning disabilities, autism spectrum disorders, traumatic brain injury (TBI), multiple
sclerosis, depression, mild cognitive impairment, dementia, and schizophrenia (Roth
et al., 2005). These items were grouped into nine clinical scales that tap into various
aspects of executive function, including Inhibit, Shift, Emotional Control, Self-Monitor,
Initiate, Working Memory, Plan/Organize, Task Monitor, and Organization of Materials.
These scales form two indices, Behavioral Regulation (BRI) and Metacognition (MI),
which are added to give an overall summary score, the Global Executive Composite
(GEC). The BRIEF-A has moderate to high internal consistency (Cronbach’s a = .73
to .96) and good to excellent test-retest reliability (» = .82 to 93). With respect to its
construct validity, the BRIEF-A was correlated with other scales measuring the same or
similar constructs, such as Frontal Systems Behavior Scale (FrSBe) and Dysexecutive
Questionnaire (DEX). The BRIEF-A was also able to discriminate between various
diagnostic groups (Roth et al., 2005).

Although psychometric properties of the child version of the BRIEF have been
studied extensively in the literature (e.g. Jarratt, Riccio, & Siekierski, 2005; McCandless
& O’Laughlin, 2007; Reddy, Hale, & Brodzinsky, 2011), the BRIEF-A has not yet been
widely validated in adults who have ADHD. Only one study compared differences in

performance on the BRIEF-A between 42 healthy adults and 43 adults who had ADHD,
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matched for age, gender, and ethnicity (Biederman, Fried, Aleardi, Potter, & Kaiser,
2005). The results found that adults who had ADHD reported problems or difficulties
across clinical scales of the BRIEF-A as compared to controls. When comparing those
who were medicated (n = 16) with those who were not (n = 27), unmedicated adults who
had ADHD reported having more difficulties in six clinical scales (Inhibit, Self-Monitor,
Initiate, Working Memory, Plan/Organize, and Task Monitor) (Biederman et al., 2005).
However, Biederman et al. (2005) did not investigate the discriminative accuracy of the
BRIEF-A in their study.

The present study, therefore, aimed to investigate whether the BRIEF-A is clinically
useful to identify executive function deficits in adults who have ADHD. Specifically,
this study used the BRIEF-A to examine whether adults who had ADHD perceived any
deficits or difficulties in their executive function in everyday activities when compared
with control adults without disabilities. This study also examined whether the BRIEF-A

can be used to correctly classify adults with and without ADHD.

2. Methods

2.1. Participants

This study used a convenience sample of two groups of adult college students
between the ages of 18 and 30 who are native English speakers. The control group
consisted of 16 males and 16 females with the mean age of 23.7 + 3.7 who reported no
known disorders. The ADHD group was composed of 18 males and 18 females with
the mean age of 23.7 + 3.7 who self-reported having an ADHD diagnosis via either
psychiatrists or psychologists.

Each participant’s estimated full-scale intelligent quotient (IQ) was measured by
the Wechsler Abbreviated Scale of Intelligence (WASI) (Wechsler, 1999). Their current
ADHD symptoms were measured by the Conners Adult ADHD Rating Scale (CAARS)

(Conners, Erhardt, & Sparrow, 1999). The Adult Self-Report (ASR) (Achenbach &
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Rescorla, 2003) was used to confirm other psychiatric comorbid problems (if any).
The demographic characteristics of all participants, including when they received
their ADHD diagnoses, were reported in the Chang, Davies, and Gavin (2009) study.
Participants who had ADHD voluntarily agreed to withdraw their last dose of ADHD
medications prior to the study. As a result, they did not have any medications for at least
two to three hours during testing.

All participants were recruited from Colorado State University and provided
written informed consent at the beginning of the study. The Institutional Review Board

(IRB) of Colorado State University approved the study procedures.

2.2. Procedure

Participants were given instructions on how to fill out the BRIEF-A self-report
form. After participants confirmed that they understood the instructions, they were
asked to complete the BRIEF-A. In addition to the BRIEF-A, each participant also
completed a two-minute resting electroencephalogram (EEQG) recording, a flanker event-
related potential (ERP) task (reported in Chang et al., 2009; 2010), a go/no-go ERP
task, a Posner cue ERP task, and other behavioral measures. These measures will not be

reported in this study.

2.3. Data analysis

To examine the group difference in executive function between adults with and
without ADHD, the multivariate analysis of variance (MANOVA) was performed.
The advantage of using MANOVA is that it improves the likelihood of discovering
differences between groups when measuring multiple variables from the same
measurement (Tabachnick & Fidell, 2007). If the results of MANOVA were significant,
the follow-up ANOVA (univariate F' test) for each scale would be used as post hoc
analysis. When the effects of the remaining clinical scales of the BRIEF-A in MANOVA

analysis were being controlled for, a univariate /' value would be computed for each
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scale. To determine the accuracy of classification between adults with and without
ADHD, the discriminant function analysis was used for an individual clinical scale of
the BRIEF-A. All statistical analyses were performed using the SPSS for Windows

software, version 15.0 (SPSS, Inc., Chicago).

3. Results

3.1. Differences in the clinical scales of the BRIEF-A

The MANOVA result revealed that there was an overall group difference in
the BRIEF-A (Wilks’ A = .44, F(12,55) = 5.77, p < .0005, n?p = .56). The follow-up
ANOVAs revealed that there were group differences in all clinical scales, indicating
that adults who had ADHD reported significant difficulties in their executive function as
compared to control adults. In particular, adults who had ADHD had the most difficulty
in Working Memory. Table 1 presents the mean and standard deviation (SD) of T-score

for each clinical scale of the BRIEF-A, as well as the F values and effect sizes.

3.2. Classification accuracy of adults with and without ADHD

Table 2 presents the results of the discriminant function analysis for each clinical
scale of the BRIEF-A. Similar to the MANOVA and ANOVA results, each clinical
scale can significantly classify or separate adults who have ADHD from adults who
do not have ADHD. The percentage of correct group classification ranged from 54.4%
to 79.4%. The GEC scale correctly classified 79.4% of all participants: 87.5% correct
classification for control adults and 72.2% correct classification for adults who had
ADHD. The scales of Initiate, Working Memory, and Task Monitor all correctly
classified 77.9% of all participants. More specifically, the Initiate scale correctly
classified 84.4% of controls and 72.2% of adults who had ADHD. The Working Memory
scale correctly classified 87.5% of control adults and 69.4% of adults who had ADHD.
The Task Monitor scale correctly classified 78.1% of control adults and 77.8% of adults
who had ADHD.
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Table 1

The BRIEF-A means (standard deviations) and 95% confidence intervals (CIs) for

control and ADHD

Control group ADHD group F n*p d
(n=32) (n=136)

Inhibit**
M (SD) 47.4 (8.1) 60.6 (10.6) 32.97 .33 1.39
95% CI 44.54 t0 50.34 57.07 to 64.21

Shift**
M (SD) 47.2 (7.7) 56.3 (10.5) 16.28 .20 .98
95% CI 44.39 t0 49.92 52.71 to 59.84

Emotional Control*
M (SD) 44.5 (7.7) 50.3 (11.7) 5.65 .08 .58
95% CI 41.76 to 47.30 46.35 to 54.26

Self-Monitor*
M (SD) 45.4 (8.7) 53.9 (12.5) 10.25 13 78
95% C1 42.27 to 48.54 49.65 to 58.13

BRI**
M (SD) 45.0 (7.0) 55.7 (11.0) 22.35 25 1.15
95% CI 42.48 t0 47.52 52.00 to 59.45

Initiate®*
M (SD) 46.4 (7.6) 60.0 (12.1) 29.66 31 1.32
95% C1 43.68 t0 49.19 55.91 to 64.09

Working Memory**
M (SD) 51.7.(9.1) 68.3 (11.1) 45.01 41 1.63
95% CI 48.44 to 55.00 64.57 to 72.04

Plan/Organize**
M (SD) 47.8 (6.5) 62.9 (11.7) 41.99 39 1.57
95% CI 45.43 t0 50.07 58.92 to 66.86

Task Monitor**
M (SD) 50.5(8.2) 65.3 (13.8) 27.76 .30 1.28
95% CI 47.59 to 53.47 60.58 t0 69.92

Organization of

Material*
M (SD) 47.9 (11.3) 55.2 (13.6) 5.67 .08 .58
95% CI 43.88 t0 51.99 50.56 to 59.78

MI**
M (SD) 48.44 (7.57) 64.56 (12.54) 39.90 .38 1.53
95% CI 45.71 to 51.17 60.31 to 68.80

GEC**
M (SD) 46.7 (6.9) 61.3 (11.3) 40.74 .38 1.55
95% CI 44.22 t0 49.16 57.53 to 65.14

Note. BRIEF-A, Behavior Rating Inventory of Executive Function — Adult version;
ADHD, attention deficit hyperactivity disorder; CI, confidence interval; BRI, behavioral
regulation; MI, metacognition; GEC, global executive composite. Higher score on the
BRIEF-A indicates more difficulties in executive function.

*p <.05.

**p <.0005.
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ITizgtl;t.f of discriminant function analyses of the BRIEF-A
Wilks' A Percentage of Group centroid
correct group discriminant function
membership
Control ADHD

Inhibit** 667 66.2% -.739 656
Shift** .802 70.6% -519 461
Emotional Control* 921 61.8% -.306 272
Self-Monitor* .866 60.3% -412 366
BRI** 747 70.6% -.608 541
Initiate** .690 77.9% -.701 623
Working Memory** 595 77.9% -.863 767
Plan/Organize** 611 76.5% -.833 741
Task Monitor** 704 77.9% -.678 .602
&ragtzlrlii;f‘fon of 922 54.4% 305 271
MI** 623 73.5% -.812 722
GEC** 618 79.4% -.821 730

Note. BRIEF-A, Behavior Rating Inventory of Executive Function — Adult version;
BRI, behavioral regulation; MI, metacognition; GEC, global executive composite.

*p <.05.

**p <.0005.

To further investigate whether combining scales can better discriminate between
adults with and without ADHD, the scales of Initiate, Working Memory, Plan/Organize,
Task Monitor, and GEC were used because they had better than 75% accuracy in
classifying all participants. When performing a simultaneous discriminant function
analysis with these scales, the results demonstrated that adults with and without ADHD
were significantly distinct from each other (Wilks’ A = .56, p <.0005). This simultaneous
discriminant function analysis correctly classified 77.9% of all participants: 84.4%
correct classification for control adults and 72.2% correct classification for adults who

had ADHD. When carrying out a stepwise discriminant function analysis with these five
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scales, Working Memory was the most significant predictor in the first step, while Plan/
Organize was the second most significant predictor (Wilks’ A = .56, p < .0005). This
discriminant analysis correctly classified 76.5% of controls and 72.2% of adults who

had ADHD.

4. Discussion

The purpose of this study was to investigate whether adults from the community
who had ADHD self-reported deficits in executive function on the BRIEF-A. The other
purpose of study was to examine whether the BRIEF-A correctly discriminated between
adults with and without ADHD. The results of the MANOVA confirmed that adults
who had ADHD perceived having deficits or problems in executive function; in other
words, difficulties in behaviors or daily activities that require executive function. The
discriminant function analyses indicated that several clinical scales of the BRIEF-A
could appropriately classify adults with and without ADHD with 77.9% accuracy. These
results are consistent with previous studies using neuropsychology and neuroimaging
methodologies that showed that adults who have ADHD display executive function
deficits. The results of this study are also consistent with the BRIEF-A results from the
Biederman et al. (2005) study.

The results of this study corroborate with Barkley’s behavioral inhibition model,
which was formulated to understand the complex cognitive and behavioral problems
characterizing ADHD (Barkley, 1997). In this behavioral inhibition model, Barkley
posited three executive function components, including: a) working memory; b) self-
regulation of affect, motivation, and arousal; and c) reconstitution. Working memory
refers to such items as holding events in mind, manipulating or acting on the events,
imitating complex behavior sequences, etc. Self-regulation emphasizes emotions that are
regulated by self-directed and executive actions. This component also includes the self-

generation of motivational and arousal states to maintain and complete goal-directed
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behavior. Reconstitution refers to flexibility and involves analyzing and synthesizing
information, which means the ability to separate units of behavioral sequences and to
recombine them into new sequences of behavior (Barkley, 1997). In the present study,
significant difficulties or problems in Inhibit, Emotional Control, Self-Monitor, Initiate,
Working Memory, Plan/Organize, Task Monitor, and Behavioral Regulation Index
reported in the ADHD group were appropriately reflected in this model.

The results of the Working Memory scale in this study indicated that working
memory is an indispensable component when separating adults who had ADHD from
adults in the control group. Specifically, adults in the control group demonstrated the
largest difference in working memory (Cohen’s d = 1.63) when compared with adults
who had ADHD. In addition, the Working Memory scale can correctly classify 77.9%
of all participants. These findings are in line with the result of the child ADHD BRIEF
study by McCandless and O’Laughlin (2007), suggesting that the Working Memory
scale is efficient in discerning between children who have ADHD and typically
developing children. Moreover, the Working Memory scale was the most significant
variable in the stepwise discriminate function analysis, indicating that working memory
problems in adults who have ADHD may serve as a moderating variable affecting the
strength of relationships between the other components of executive function.

In addition to Working Memory, Task Monitor requires close attention based on the
result of this study. Among the scales of the BRIEF-A, the Task Monitor scale had the
highest percentage (77.8%) for correct classification of adults who had ADHD. Roth et
al. (2005) state that the Task Monitor reflects one’s ability to keep track of successful or
failed problem-solving and to recognize and correct mistakes. In the Chang et al. (2009)
study, Task Monitor was significantly correlated with an electrophysiological component
of brain activity (error positivity — recognizing an erroneous response) in adults in the
control group but not in adults who had ADHD. This explains why the Task Monitor
scale is the most helpful at discriminating between adults with and without ADHD.

When examining the result of stepwise discriminant function analysis, Plan/

31



W.P Chang

Organize was the other significant predictor. Roth et al. (2005) indicate that plan “relates
to the ability to anticipate future events, implement instructions or goals, and develop
appropriate steps ahead of time to carry out a task or activity” while organize “relates
to the adult’s ability to bring order to information, actions, or materials to achieve an
objective” (p. 22). Langberg, Epstein, and Graham (2008) have indicated that adults
who have ADHD are deficient in skills that require these abilities. The result of Plan/
Organize in this present study corroborated with this supposition, as adults who had
ADHD reported difficulty in this clinical scale, and it was a statistically significant
predictor when classifying adults with and without ADHD.

When compared with other discriminant function analyses, the results of
simultaneous discriminant function analysis indicated that the correct classification
percentage for healthy controls was increased, but it was not increased for adults who
had ADHD. This finding might suggest that healthy adults reported having trouble in
some areas of executive function similar to adults who had ADHD, but not in other areas
when each area of executive function was examined separately. Combining different
areas of executive function together may better decrease the likelihood of misclassifying
adults who have no disabilities as adults who have ADHD. However, given the sample
characteristics of this present study, the results and interpretations of all discriminant
function analyses should be taken cautiously.

Executive function is fundamental for the intricate activities of daily living (Katz &
Hartman-Maeir, 2005). Individuals who have ADHD are at risk for substantial constraint
in their occupational functioning due to executive function deficits (Brown, 2009). In
the present study, the most notable differences (Cohen’s d > 1.5) in executive function
on the BRIEF-A included Working Memory, Plan/Organize, Metacognition Index, and
Global Executive Composite. From a clinical standpoint, having difficulty with working
memory will make individuals unable to remain attentive and focused, remember
things, and retain important information for task completion (Roth et al., 2005). Having

difficulty in planning and organizing will make individuals feel overwhelmed because
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they are unable to set a goal, reach the goal, and manage task demands (Roth et al.,
2005). Thus, having problems in these dimensions will cause trouble for adults who
have ADHD in their daily life activities and occupational functioning.

Thus, the results of this study have some implications for occupational therapy
practitioners. First, therapists should recognize that executive function problems
are implicated in the adult ADHD population. Second, therapists should consider
implementing the BRIEF-A as part of their evaluation when working with adults who
have ADHD. This will help therapists to identify particular executive function problems
that cause difficulties in daily activities and functioning in these adults. When dealing
with executive function deficits, therapists may want to focus some of their treatment
goals on the processes of different executive function dimensions. Therapists can use
their task analysis skills to examine whether poor planning or organizing leads to poor
task performance in individuals who have ADHD, as well as lack of self-monitoring
or task monitoring for that specific task. If lack of monitoring is the main difficulty,
therapists could use meta-cognition training to increase self-awareness. After a period
of occupational therapy treatment sessions, therapists can use the BRIEF-A as the
treatment outcome to measure whether their intervention has a positive effect on the
executive function of adults who have ADHD. This application will also help therapists
to practice evidence-based interventions.

Third, because vocational performance and social participation are two important
areas for adults who have ADHD, and executive function is indispensible for both,
occupational therapists should also provide executive function interventions to improve
their occupational performance at work environment and social context. For example,
therapists can use organizational skill training and teach necessary time management
skills and meta-cognition strategies based on the vocational and social needs of adults
who have ADHD.

The fourth implication from this present study, along with the Hahn-Markowitz,

Manor, and Maeir (2011) study, is that therapists may consider using cognitive-
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functional (Cog-Fun) intervention for adults who have ADHD. Hahn-Markowitz et
al. (2011) demonstrated that Cog-Fun intervention improved the executive function
of children who had ADHD, measured on the child version of the BRIEF. Because
both the child version of the BRIEF and the BRIEF-A use similar clinical scales of
executive function, and the BRIEF-A was derived from the child version of the BRIEF,
it is possible that therapists could ameliorate the executive function of adults who have
ADHD using Cog-Fun intervention when measured on the BRIEF-A.

This study includes some limitations. First, a convenience sample of adults from
the community (i.e. a university setting) who have ADHD will limit the generalizability
of the results of this study to other adults who have ADHD from different settings (e.g.
clinics). The sample size of this study is still not large enough, which affects the results
of the discriminate function analyses. Future studies should use a larger sample of the
adult ADHD population, and should include those who have diverse backgrounds and
who come from different settings.

The second limitation of this study is that the severity of ADHD symptoms and
comorbid problems among the adults who had ADHD were not being addressed.
These issues may have an effect on their executive function, which could decrease the
percentage accuracy of the discriminate function analyses. Future studies may need to
elucidate the relationship between executive function, ADHD symptoms, and comorbid
problems in adults who have ADHD. The third limitation of this study is that there are
few to no published studies of adults who have ADHD using the BRIEF-A. This gives
the results of the present study a negligible basis for comparison.

Future studies may continue to evaluate the usefulness of the BRIEF-A in the adult
ADHD population. This study should be replicated to verify the discriminate validity
of the BRIEF-A through the discriminate function analyses. Other validity issues of
the BRIEF-A, such as convergent and criterion validity, should be studied in the adult
ADHD population using other neuropsychological tests.

In summary, adults who had ADHD in the present study self-reported experiencing
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significant difficulties or problems in their executive function on the BRIEF-A as
compared to control adults who did not have disabilities. In addition, the BRIEF-A
demonstrated appropriate utility to classify adults with and without ADHD.
Nevertheless, future studies should continue to explore the use of this particular self-

report measure in the adult ADHD population.
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Occupational Therapy
for Stroke Patients Questionnaire
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Abstract

Patient perceived health care quality is a key indicator of health service quality.
However, so far in Taiwan, no measure assesses the health care quality of Occupational
Therapy services; leading serious-impact on the promotion.of occupational therapy quality.
The purpose of the present study was to elaborate a generic methodology. for developing
the domains and items of Patient’s Review_ on Occupational Therapy for Stroke patients
questionnaire (PROTS) for further psychometric testing: The procedure included 3 steps:
(a) reviewing related literature and carrying out clinical interviews to develop preliminary
domains and items; (b) consulting with the expert group to establish content validity of the
PROTS; (c) conducting cognitive interviews with stroke patients or their main caregivers to
establish the face validity of the PROTS. Finally, the PROTS pre-testing version was consisted
of 102 items for 8 domains: Staff’s attitude (14 items), Staff’s ability (31 items), Information
(8 items), Consistency of care (13 items), Timely care (9 items), Psychosocial support (6
items), Environment (11 items), and Discharge prepare/Home care guidance (10 items). The
PROTS will be applied in further survey to establish its reliability and construct validity. The
PROTS can be used to improve the health care quality of occupational therapy.
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The Three-Dimensional Measurement of
Center of Gravity Among Lightweight
Wheelchairs and Reclining Wheelchairs

Wei-Chien Fang®”, Chyi-Rong Chen”, Yi-Chuen Tsai’,
Jyh-Jong Chang®, Yu-Sheng Yang””

Abstract

The relationship between the center of gravity (CoG) of a wheelchair and the user has
a significant influence on the stability and the safety. It even could relate to the occurrence
of rear-tipping accidents. Although a variety of wheelchair models and parts are available
on the market, there is still a lack of safety guidelines for wheelchair adjustments. Therefore,
the purpose of this study was to estimate the location of CoG among lightweight wheelchairs
and reclining wheelchairs. We measured the CoG of wheelchairs with 14, 16 and 18 inches
seat widths, and the CoG of a reclining wheelchair with seat angles of 90, 120, 160 degrees.
A motion analysis system and a force plate with a piece of wood were used to estimate the
CoG in three dimensional planes. The results indicated that the CoG was located at the top
position before the rear hubs, and the mid-position of rear hubs. With increase of seat widths,
the CoG was close to the rear hubs. Moreover, as recline angle of backrest increased, the CoG
would be shifted backward and downward. The results from this study provided accurate
quantitative data for therapists to identify the relationship between the CoG and seat widths
or seat inclination angles. Therapists could educate the wheelchair users or caregivers to make
the maneuverability of wheelchairs much safer without losing balance based on this finding.
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Brunet » Gansneder £ Shultz (2005) 77 7 L3220k chE £ 4 > FRE T F R T
PP FLE R TEEA R T IR FER T L o R AME R R

P
{w‘
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Bk Mgl BiasE EEE
AET G LERTE o0 L E 8 { £ apH S S kA o I A 0E

BoaRE g A 24 (R93) 65l Be #aal ¥ 2F 0 K-
EEL R SR CHUREARBRTEFLETIRTR O LR ¥
KRR G k2 pEen R 4 ¢ o (center of pressure, COP) & # & v fiLf™ o 4 e
R P FRAF TR 0 R E A 2 B T
frz BenBd 2> 2m 1 AR B AH TS H 2% AR £ v 4 &z
s 5 ,ﬁ MR R Ao AR ‘Em@aj)‘ﬁi? s LAl end MR o W RS
LfJe"f‘ FRATHELRD 2 RAN O o TR BREAORE aRd R e {
HaZ cFPMP WX HNFEREE QLN FREF L T HF gt
T EHEREOE rﬁgm&;&&mﬂw b o
MEEF ST FROINNRETTIEF BEE DY 0 T EF
FERETEBEAEQIFL LT A FREEHLTEF
PRRAES BARP- B TERE S A L FREBF %":@i@ii’fﬁ ’
sh IR o d PRI o FIR A KB A ihis R B # ek 2 T 4 Ap M
Mod WG FRAERQI EE A PFEE LR TR T T AR R E
LR RFF PR REEE 2T

AR T R R F R 2 BT I R oA e h (e
PTG R 92) o MW@ e (P FAT R LM R o ¥
r2PiTFBEE L2 - g T HiTE & % - K (Peabody Development Motor
Scales-Second Edition, PDMS-II) » # ¢ 53-541 » + {5523 (He kL) v3
Y1 R H grek 2 1045 o FFEF e X u (X 87) £ ¥ LAk R 2R E
2 THPE BRI P ch Y Bon 0 A pERR ~ H ek 2 104 0 50960 i P 2 £491
(4B ) > T5%eiEiE Y #2561 Y (4k8B Y ) > HEE 2 M Y547
59 7 (46 P ZT4/ILB I )o m WA 6K L F 2 d F 7 H grak 2 30T g
304 (F&E> > 2 95)c Mgide (R 96) 1y 528 # 2k = T Griph Rl § %
FRIZSFZAMME > SR ED ATRA L FRA-104 D h#F i b2 T 3%
A BRELEE HYR TR ERR T AT R 23 T HRR R AP AT g
FI o ¥SE T I E A ;: c B ¥ b2 52 By R T ERIE Y (4
WRSCMER R 92) c R IIFLETERE S NREEY F
FEWH RSB AR R o d WH Y2 F A ERaE & AH 0 FAE
wpE o WE LR RNt s PR FRFECAFHEPE S e i
b L E el 2 T HERGE 0 N E R R MR G g re‘_m;h‘@
(Bryant, Trew, Bruce, Kuisma, & Smith, 2005) o A&7 7 #14% * M %4rzh = T grp| &

\v

o
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B A ek G 4P B 12 (Birmingham, 2000) o 7 &~ 04 fe & (T EF L T
Boinig 4 G ikyp o HEASIORMIE T U PR H YR 2 10§00 (' BlE
FRBE D FET e 4 AR o

P Bt * P4 45 (force platform) % BlE 1 & » 44 A T fFpF R 4 ¢ o
o RN T EE R T AL oL B o

A Y @ * TRl £ &k (Biodex Balance System, BBS) =1 #o it [k SL kR
BT HrF s 0 iRl % T P48 Tdp dk (stability index, SI) & & F 75 i 4 0 SI
g RLAF T ORI AL P REDERIERRE - § 7 FHRG
AEFD S TEEE LT gRN 4 AR 2 G 3 BB FE eru/@’fA}#;Eljg
2 3% (Arnold & Schmitz, 1998) » I ¥ 35 i g it 82w {8 = % 1L o
AR AR R o A T EERIE R AT R ERIE DT 7 g #ic (overall stability
index, OSI) ~ #i/{s if]-F 748 ¥ 45 # (anterior/posterior stability index, APSI) ~ p /7t

= u‘ﬂgt (medial/lateral stability index, MLSI) % & & 0L fivs it » &7 §
At e d AR THFRE RRA Y QA THEEARZGFAST H EEL 0 4 X
tERT R SETT 4 0 L EE %‘i‘iulfw R 788 1+ BT
AR THE REEY s d] o B X d 4 SR A REFEAp Lo
grbgd g4 WAt R4 o R fz‘_ BT R W p e > /1 RIT R
oo NP RIT R e BRI R A S AN 2 RS ) e iR T
frehth gk on o BT R T B~ /18 RT R LA dicfo /o R AR L#g
Bl S5 8T 0 FETHFLARG EFBER (Thorn, 2000) o #71 T §Fp| & ik
EP o K@i #FR TG dla antg 18 c Fp APy TRl KRR
BiFE Ao RF2P FBEE T E LGS Tad o P REF LTRSS
FroaFd o (BT P REee) hTfasd 2mG P
R ENREREIAAPRFIFELEE QT FAES TR A5
%o EEoratr 8 27 NAME LB G b s TErn 4 o 0 o Bl A EER
VIR Y EIAFE Ba e Lo AR o
Bl

R g R it e R R
L

&J

1

L R EE
wi -
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Bk ARrhEl BRiaEE TE

— DIEH S

%ﬁipﬁiﬁﬁiiiﬁﬁﬁwﬁﬁﬁi’@a%ﬁaﬂ%mﬂﬁﬁﬁﬁ
BRF o ogEe R LA AL LRENFES G BB 0 2 B Plem 2 B

TREEGEEINEA MU EBREEEII 2N H R ER TR OEE T
q“ﬁﬁﬁﬁﬁﬁii%diﬁﬁﬁﬂwﬁ.nifﬁé%@# R E R 2 104 0 F o 4 R
%ﬁwﬁﬁﬁﬁ@ﬁ,%éipfiﬁao

PETHEEE2 BR AT F G FERP AFL DD AR FE AL
BB L P RALISE AT LR FRFALVERLE
T2BE - FLMERDALLII0A c BPEREPRDRRILL Y T3 Flafp 2o
Br? BRI FRAETRPRSYFRY v AFF L TARBRFELF S
PERAMERLA G FPALE LFR o

= HERRRY

%?%ﬁﬁ:% B0 AT k2 T geehll (o #1003 RAR
I send » P TG R PRI o R R E g2 T 8 2

23 T 4 (Ped1atrlc Balance Scale) e fis T frip|sd » & (¥ 502 g * %rH #rak
i’%ﬁ%wmm%i¢§’if%?iﬁﬂﬁ¥w’%iﬁ%’ﬁﬁ$iﬁﬁ
w2 R R 0 AR I RO E R o T HERIE & AT et
D - B i L ErE

BIFR AR R BEF R PEE H ]
AFH o st u B2 D3 IS FREAEET o TRETRERETR
;f;muv AT FOR o B T GERRE R R LR
TR RPIEZ R F - XNOfsE o R RS ETE RAGXRICL

1T R R e o

'JE‘f”ﬁf}'_é'_ s 1 :r’F‘t ¥ %PE p:ér,:é:'—:

=~ W H

AR TR EE T S N E s R BRI R Y
Hyrs 2320 EHFE B EE RN LT RERE AT %
T Rt R TR A S T AR R PR R IR R
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Ko 4reng e d * sod o & R (Clarke’s angle) »

i*wmﬁ%ﬁi@@im@ﬁ,wW%ém@

5’&’%% TP RRFINEERZ A (F) AR ER G RIRS

ZBRGM P ERF ARG 0 AMISTLRGER T L 3302
349RBP B HT E > 02299 €A BT E o

B xioed i
Bt g et B &

9 0000

N

B1
K_E & R epiof 5% & A Clarke’ s angle

*F TR @ 0T | § R (Biodex Balance System, BBS, #950-300, Biodex

Medical System, New York, USA) » B~#&48 & 2 : 50/60HZ > &_% shig & chzb = 45

(mult1ax1a1 tilting platform) » * XP|E# - # E T HFnT St RE (B2) - T§

RGO T RER  FROT R S TR U8 (S KA TR
hig 40 BV RS R BB R HINTEE A R e X2 W
/ST S S

MBBSHE|E bz T o F AT TR PR A R Al R4 P

BEnit o KR RRIE T HHIADR S AR e AR L A0 T
¥ (foot platform) ~ ¥ #1857 ¥ Ffor &7 48 o B [T 55520 2 anf]A;T S45 > ¥ 1 fa

i A B AP ER ZERT AE0R > T HTZETHT G

2
|

%W%%@%i%EJﬂ@wﬁ@’ﬁ%4%&%?xétw%°%§%ﬁ%”
P K% AR PT il X2 7 MR R Y S BB B SRR . o
P8 SLihci AR 0 T R 'iﬁ

T frae A PR AR BAAR OB F R
T gl o
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d THFRERRPIEFLETHFEEI - & FHcE > TR EP
BT iR L;fpgt (OSI) : =] "ﬁCOPm?_’ BB AR iﬂﬁi o /15 ] T AR ”‘iiﬁ
e (APSI) © %Rl E COP& ik 6 (sagittal plane) - {5 145 chfg & 4p e o p /7h fp] T
#48 Tdp B (MLSI) © = —‘F‘%COP%E;PL % (frontal plane) * j *F (=45 c42 & 45 #c -
B F A A AFETERIER > Lo mﬁéfﬁiﬁ“ o T A R

5
I °

— #8h & Pl o
| USB#éps o
| — MRS A
| XaFkeF

| E e Fi

=

| emE

LR

T

P U A

2
T 7P| & % (Biodex Balance System)

VY~ EORHpE P A

AT F 320ISPSS 17.07 2 i (7 T e dT & 2 47 0 AT * it 2 e
Fdw a4 ~ L f & 4p M 124 47 (Pearson’s correlation) °

Fot st NTREEER LI AEL ] A T RO FREBEE 0T 2 AAE
Boodriinl s Es . DG ME R o 7 E AT GRAR R B /0 T
Bos P/ RIT GRS T OO REL P E A g R L R T LT
At e

fam st P R T G R p e  w /1 BT AR gl - P/ R AR
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T E R L > A AR A 4T KR AR
() REFR U v/ RIT R Ul P/ RIT R U RS TR T
Aplic= 2 B aiphid -
(=)~ e afichndi & RE QTG plic > /18 BT R pdic > /0t
RIT AR g e ® TR Ulp = 2 B afp ML o
g — B 4% R Utk T (Mann-Whitney U test) ¥ 2% & 5 = T Ly B ¥ 23
TF R g RAEOT > BATEE Ul s v/ RIS R a2/
ﬂiﬁﬁiﬁﬁilﬁam¢£@miﬂ°

— ~ 2 A S B R AN E R

£EIL YR A A L KL S R 2 i R

g e pob e L EE R g ek 2 L i d o BB R i %
NIEH YrH gk 2 ot T gep| § & (BBS) B8 T 4R L;fpﬁxmﬁx#;
ABEREP P EBAEE DR 2302 0 F ip241“’-!"461“°-&§£ Pk

AR (TR E602720 )0 L300 #5658+4.67 o T F L 1144435224 o
ToRF L20.84320 5 0 § 4 L1008 2% 66.144.67 o Tiab 3 % 114.343.62
Ao TR E S21.043.10 T o L 4 a0 §2% 6434440 o TiaE g L 11543.62
Ao IR E 520244.00 7 o APM OIRA LU F BB 2T F 131~ AL
CRRA e FBAEE T FBEEISEE > AN L A R
B AP B o

= EIYERS T

AEHRELPEI DTSR ERE B R Ard ]l o ik XA 5D
BEOEAFEEETE > FAF DT EFALSF (L F566.67%) -
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Bifamk MrhEl BRiGE

fil
Iy

Iy
B

%1

REAKA RS RFBE LR

30 g 5@
T (>427 3
ER BT ' (35°-427) 7

¢ R 5T E(30°-34.9°) 27
TR AT E0-299 187+
m T RF 66.67%

-2

BaT LS ELHAMERE LS REER AT L

= ~ W ERHY A
ARG REBERIFET GRS AT A2

%2
BREGREHRIFEREANETHER

OSI APSI MLSI

TR EL 55425 4.3£2.6 2.9+1.4

3£ 13 L OSI BT 1}@%— u‘ﬁﬁx APSI, =2/ p|-L @fﬁ Lip #ic ;s MLSI, p /¢ & - T
.% K&Lﬁ g‘i

AR A E A2 TETRIE Y o QT R Up e /R R R e
GUER S L E-E SHAECTY TEES SWE R o R ECE TR NN E o
BF RAREF MM (r=.93, p<.01)> @ &P/ R AR Ty BB TR @

R BRARM (r=.45 p<.05) #rr%% EE S (8 B A8 R D
LA 5 'f;TF’a&p BREEFOPH -

VY~ K 5 i B i R~ R B 1

LRI REZE T FROEEFLSITLP VAR (CA) 2R EAFETFL

i T A T Ap dic (OST) ~ 30 /15 1T G748 *dp #c (APSI) ~ 1/ ] M% 4p

(MLSI) % & g e dn e dp B i chsis Bk doT 230 B A MA 3 BAY 2f &
SRREBETHN ART BN
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%3
CA$20SI ~ APSI ~ MLSI#5#a Bl (n = 30)
CA OSI APSI MLSI
CA  Pearson #p i 1 .26 11 28
BEW (L) 17 .56 13

3 :CA, ifin % & B 5 OSL 4T §rfé <ty i APSL, /18 % 748 b B s
VI VERIES = L=

o~ IR R B T P 1 2 B A

EFEFESEEG R TP RAEERT > A TR BADLE A FR
E(RE

THrhEi R E 3P 2 d AR B a7 0 &30 LS WA el R e
SRP N E R3S T — 0§ s g BREZE X100 (E ¥ EER T LD
o) P H TR ELAP LA ARSI LG a T L BBE 2 2200 (¢

Iib li—‘iaé_fgﬁu—li‘?ﬁ‘f\?> 1—!1\_"7\»10 ”ﬁ_ﬁ%}ﬁ‘U’]‘ﬁ J-__g_ "’IgJ‘%%I\;}F]
#c (OSI) ~ % /15 ] > 748 g #c (APSI) ~ P /7 )T 748 dp e (MLSI) *¢ 7 2
Z:IL-& ’ ,5‘5“‘;‘*&?7\»40

(5)1841 ~ APSI » MLSIZ# W skl ey £ £

TFEE  HTEE piE

M(SD) M(SD)
OSI 6.2(2.7) 5.2(2.4) 28
APSI 4.6(2.8) 4.1(2.5) .61
MLSI 3.4(1.6) 2.6(1.3) 21
3£ ¢ OSI, & T §rf8 L#F] #c; APSL w /s ] T 4 L:}F,%: MLSIL, p /¢h i) T §fg 2
;fp o
i dp B AERF I EFDOLE o FY > FEBEIE T 4

FEFLES PAUBIF (EFEEATE) @ ARt LB -
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Bk pRrbEl BilGEEF TE

B

o i

AEF M RPN ARG S 0 R T AT F566.67% (¢ ¢ R
HERRTL) cATHPEF UL ERRFRSIORE EBY 23
('2%7» PREFEIM W g drhs o ok d AN TeRRE) AT et ¥
#83% (" REELR T LRI (EF L 4> 2 97) WP EHF PR
5 BRI AEA NS AFRITTEELH2I6/E F 24 chin T L5
BESZOHR T REFE21% (Y RE LR BT i fo) (Linetal, 2001) o #f
MREFIFPFREEE QT T iﬂ%“” (T EF56667%) & o@paer ¥
23 (AT EFE21%) B ix

Boan gtk AT TR 0 o g Y2 TR Up dehiicdy 0 2 H & #4017
489ﬁ< i L f?f L«llpﬁimJ_ ﬁ?%%] v R AT “‘#ﬁﬁin B e e oo ey A
FoACA F B E LSOk chH Yrah 2 TR g i By 0 M ROTE R BE VR
B 7573 FBaEag g 2R éﬁfvir%v $F ot H ek 2 g gpyrsl > T
R dpticehll BE YRS 2 > QAR 2 B R T TR T R R
Brd chEa#F iz 4 fico

F % %% 22 L5 Arnold ¥ Schmitz (1998) «%= 3 & - & > i 3 I € @ e
{s li%;%‘l"ﬂ%ﬁ-w‘riﬁ (a5 A L 5%“}1—— BRAERM M o ptthE L a8
(ke ) fr=w (Rka ) DB R EELS B LH o B05 LIVHH &5
o REE o SRR o A R (Bde B el fhfea) fg
Al HEchz AR ERS c A F RS L v~ B EHBER
WH OB RN (r=.93) o 2 AR5 327 106 L0k &5 B R g
Ao Tt BRSO ANl &R E R B A3V 0 B s (8 4] hdp B
%“éﬁﬁéﬂﬁpiﬁﬁ’éﬁwfﬁﬁ# teo 244 FEearE ez
e R8T B RAPM OER I Y (Glasoe et al., 1999) TR

XEEFSE 45543%.4;:\ Bl o orr g Hogrek 2 pr o NORIKG R
(FLam~tdm) W EN Rl N E A AT, FprtEoam S
B EGE F IR T graa 4 o B 2 e a3 R PR o
o m /ISR T R R A e N/ RIT R T dp e e S H BARML > B RIS H
NHERERQIFRTEFRERE A ZFY > B dhw s e idlad e

BRE B @ o

o

‘Er

7

b

\

]

K

ol

p o & %‘ 00 & AR ® (plantar cutaneous somatosensation) * i f#f# o
Cote® % (2005) 3 HR LY LR+ hd ¥ E#4EA > L5 FAT T §HE
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TIEBreb 2 BRI B BAFT AR c BRGEA K S E AR
RELE, AR v ¥ 8 zp{%%;—gh.‘l‘gj—ﬁjz\iﬁd B ] EE e A
R KA G AHE R v S SRR L T 3 R T AR R ehd
£ FE o FN R 3R RS R -

R FFARF it enE kg4 (R 93) FA 65 el (4325%k ) 2 8= ~

wEs (81 104) ch- 42 F » HH LA 4o M~ 2 5 ded T e Bl
BoiEa T RRE FRAMTEFARE BR4S5KA 0 N BREE S T

R A S :?%ﬁw%’Yﬁkiﬁq%’CONﬁ%iﬁﬁ.f”*iﬁfﬁ
1 g iE o Lin¥ £ (2006) 305 & 7 M A 5 hdF 0 HERRA P w2 =F
EREF A5 ,@ Moo@ IR DS e SR RS EER . FIH 30 F
PR R W RE AR iR A LAE R AME T (cutaneous
somatosensation) ﬂi%] e d oo BT grbe g and i iE o

dHE a1 LeRlE S 22 AR %G 17 koo Cote® £ (2005) R
£ LA COP=E < # # R4 (max. pathway) » LinZE 4 (2006) &_p| & &_& COP#4
% & ff (sway area) > 5% R IR0l ko BB RS~ ROl iR R o ff S i
T rd IR o fRsk b - MIRE g Hpap 4 0 BT R 4 ARAL o Ra
TAERAF G o LRCOPE - k102G ixx eniaf (& # 8 RdtiR
|
5

PR G AR MBS TARRL EARGEOTEEIR) o Fptd L ACOPHLH
o chiia) > kil A BT g A A > PR AL IR G AT R

TR COPHLI A5 # chEHL A Bd i 3 % RS RE AT FE & pdlan+ (B E
0% 95) o ATy ARl R A ACOPHI 5 Bs cnfEdt » £ P F ki ¥ e ko
A FFEARE RSO AR BRSO RO ARV E
Pt R AL R R ALE

BAF S ESR AP T A A3 Sk S Y ARG it (L

i) o A kEA G AMETY (T ERE) %]/\ﬁu o BT Ul ehi
WPl TR FRA M THEAR LTI E (Lin et al, 2006) o ipst X R 2 E
éML@ﬁﬁéU&#ﬁ%F’gf“iamﬂ¢:uﬁmﬁﬁw,x@m;@;—r-ﬁm
R R MET R § - o IRA o A Rk > T fEeng g B g fe e

ABRIFFREEE A GEHIT AR B R RRep kel 4 Birdl e A &
?5&{15%‘@_ﬁ7¥§f C HEER LR EBEOI O 3 REEL T AR AL AN
_’rﬁv?"‘”lim’f ‘}l‘i;":"’%ﬁ#im}f 1@% ‘ﬁ_’ﬁﬁﬁ"&%ﬁ&ifﬁ%ﬂ

LR AR RFIEIENEFE CRERAAMB LI M 4 AR ERT BT
% TR R % KR
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PRE b L ppenT R el R 2E i B LAEM (4461 24K110
P) T T RBII RN ORI TR AP RS ETRAEFETST T
FlhF Bt > B B EEE P IRy ;pié-F?PmP\ v AT B e B 5';*3’
FREH O GBGHFET I RAERRRSE AR A G REN D G oA Iﬁa gl
F) A P A R %mi’mig@Wﬁwwﬁwwlﬁ% 2 Ag A —7 1L H gk 2
A BT R B TG ¥ 23 ddp ek
Bt TR BEE A B AT AN e P b enT R > B
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2275 3Nk

HA R CHER (R92) « BE T gl 4 28 E - PERTEA 17 57-
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Relaionship Between Footprint
Parameters and Static Balance
in Children with Developmental Delay

Chung-Lu Chen®, Chin-Kai Lin"*, Yi-Ching Chen’, Chun-Hon Wang’

Abstract

Preschool children with developmental delay (DD) had a higher percentage of flat foot
compared to their healthy counterparts. The resons for such high incidence of flat foot in DD
remains unknown. The purpose of this study was to explore the relationship between arch
heights and static balance in 30 children with DD. Their arch height was measured using a
Clarke’s footprint angle method, while balance measures (overall stability index, anterior/
posterior stability index, and medial/lateral stability index) were quantified using the Biodex
Balance System (BBS). The results showed that no significant relationship was found between
foot arch height and static balance. In sum, there was no change in static balance ability in
developmentally delayed children with and without flatfoot. The antero/posterior center of
gravity sway during one-legged standing was highly correlated with the total center of gravity
sway, whereas the anterior-posterior center of gravity sway was not correlated with the

medial/lateral sway.

Keywords: Developmental delay, Children, Footprint parameter analysis, Static

standing balance
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