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Abstract

Background and objectives: Exercise training may improve health of people with
schizophrenia. Most literature focused on the improvement in physical fitness and
psychiatric symptoms, but less on other aspects of health outcomes. There is limited
understanding about their subjective perspectives and experiences on exercise program.
The objectives of the qualitative study were to (1) explore the health benefits of exercise
intervention in people with schizophrenia; (2) investigate the facilitators of and barriers to
regular participation in exercise program.

Method: Volunteers were randomly assigned into a flexibility exercise group or an
aerobic exercise group. After the 3-month structured exercise program, participants were
invited to a focus group. Qualitative data were analyzed using the content analysis method.

Results: Seven focus groups were conducted, including 33 respondents in total.
Participants obviously experienced some benefits on health , including decreased body
weight, and improved vitality, quality of sleep, agility, mood stability, self-confidence,
attention, regular lifestyle, and motivation to social interaction and participate in daily
activities, as well as development of health promotion concepts. Facilitators of exercise
participation were company of the professional, rewards, willpower, and obligation to
complete the exercise program. Barriers to participation contained physical fatigue, body
discomfort at the beginning, monotonous exercise design, and low motivation.

Conclusion: Both exercise groups perceived improvement in physical and mental
health. The identified facilitators and barriers could be used to develop exercise program
for schizophrenia. Future research should examine subjective health benefits by
quantitative measurements.
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Abstract

Many older adults with dementia require constant assistance from caregivers when
completing activities of daily living (ADL). This study aimed to determine the effects of
ADL training consisting of the use of supporting prompts on ADL performance of patients
with dementia, as well as the quality of life (QoL) of caregivers.

A randomized controlled trial was designed for patients with. Alzheimer’s disease
(AD) and their family caregivers. The intervention was conducted in sessions once a month
over a 4-month training program, or during a usual care group. One task was chosen, from
grooming, dressing, shopping and medicine use, as the focus of an ADL training session,
which then provided supporting skills in terms of verbal, visual, gesture, or physical
prompts. The Disability Assessment of Dementia (DAD), Caregiver Burden Inventory (CBI)
and 36-Item Short Form Health Survey (SE-36) were used to assess changes in ADL
function, caregiver burden and QoL, respectively.

Thirty-three (68.7%) community-dwelling older adults with AD completed the whole
study, including the final assessments. The treatment group (1=16) exhibited a significant
delay in decline according to the DAD-basic ADL score (p=0.04), and optimal
improvement in the SF-36 Physical Component Summary (PCS) score was observed for
caregivers in the treatment group (p=0.009) in comparison with the control group (1n=17).
There was no significant change in the scores of the DAD-instrumental ADL (p=0.29), SF-
36 MCS (p=0.95) or CBI (p=0.60) after the intervention.

We demonstrated that an intervention in which caregivers were taught to modify
activity demands using prompts had immediate effects in terms of alleviating basic ADL
disabilities in patients and perception of better physical health of caregivers. Thus, our
study provided suggestions in terms of designing and implementing supportive
intervention services for community-dwelling patients with dementia and their caregivers.
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1. Introduction

Dementia is one of the most common diseases among the elderly and has
become an important issue in gerontology. In Taiwan, there are now more
than 100 thousand people with dementia, and this figure will increase to at
least 200 thousand by 2026 (Taiwan Alzheimer’s Disease Association, 2012).
Many dementia patients with mild to moderate functional disability live at
home and receive care from their families (Akerborg et al., 2016; Rist,
Capistrant, Wu, Marden, & Glymour, 2014). Patients’ cognitive problems
make it difficult to complete activities of daily living (ADL), and they therefore
rely heavily on their cargivers. Evidence has shown that family caregivers
experience high levels of burden and negative changes in their quality of life
(QoL) due to the dementia patient’s disability, psychological disorders, and
behavioral problems (Bedford, Melzer, & Guralnik, 2001; Brodaty, Draper, &
Low, 2003; Chiu, Hsieh, & Tsai, 2007), which prevent patients from being
independent in ADL. Limitation in performing ADL is the main symptom of
degenerative dementia. Individuals with dementia may not be able to perform
a particular ADL task due to processing difficulties. Memory is critical for
tasks that require the recall of numerous details (e.g., grocery shopping for a
recipe). Patients with Alzheimer’s disease (AD) show abnormal information
processing following attentional processes with target stimuli during ADL
owing to progressive decline of their memory. Investigators have
demonstrated a link between memory deficits and everyday functional

difficulties in patients with AD (Giovannetti, Schmidt, Gallo, Sestito, & Libon,
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2006). Consequently, patients with dementia compensate for changes in ADL
performance by decreasing the frequency of performing tasks, or by having
caregivers provide assistance. Thus, there is a need to facilitate spontaneous
initiation of ADL tasks within the home-based environment for dementia
patients.

Most previous research has focused on maximizing life skills through
various forms of specific types of prompt in populations with intellectual
disability (van Vonderen, 2004; van Vonderen, Duker, & Didden, 2010). AD
patients might perform best when task instructions are simplified or are
supported by an explicit external prompt. A prompt can be a verbal command,
a visual prompt, or a tactile/physical prompt such as gently guiding the body
through the movement (Ledford, Lane, Elam, & Wolery, 2012; Mihailidis,
Boger, Craig, & Hoey, 2008). It has been determined that use of prompts can
allow participants to make significant gains in processing abilities and
improve processing skills during ADL and other occupational activities
(Padilla, 2011).

Compliance with clinical intervention is frequently compromised owing
to financial strain or logistical difficulties, or for social and psychological
reasons (Spijker et al., 2013). Caregiver-delivered intervention has emerged
as an attractive alternative for increasing the quality of life of caregivers and
potential treatment adherence of patients. However, regarding non-
pharmacological interventions delivered through family caregivers, effective
treatments for reversing ADL disability to delay decline as the disease

progresses are still lacking.
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The purpose of our study was to examine patient outcome in terms of
ADL capacity following ADL skills training based on supporting prompts from
caregivers in a hospital setting. In addition, another aim was to examine the
benefits to caregivers in relation to burden and quality of life after

participating in the intervention.

2. Methods

The study was designed as a single-blinded, randomized, controlled
intervention trial. To evaluate the effectiveness of ADL skills training using a
supporting prompt program, we carried out a randomized control trial (RCT).
In the RCT, there were two parallel groups: the treatment group, in which
caregivers took part in the ADL skills training intervention; and a control

group, in which caregivers received the usual consultation intervention.

2.1 Participants

This study was conducted in patients diagnosed with AD from a
university-affiliated outpatient memory disorders clinic. Patients were
included if they were mild or moderate AD based on both criteria of National
Institute of Neurological and Communicative Disorders and Stroke-
Alzheimer's Disease and Related Disorders Association criteria for probable
Alzheimer's disease and Diagnostic and Statistical Manual of Mental Disorder,
Fourth Edition (DSM-IV) and were aged at least 65 years. Patients were
excluded from the study if they had mental illness and/or cognitive

impairment, or if they had been the primary caregiver for less than 1 month.
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This study enrolled family caregivers who met the following inclusion
criteria: (1) aged at least 18 years and could speak and read Chinese; and (2)
had provided care for at least 1 continuous month during the previous 3
months. Caregivers were excluded from the study if their patient had a mental
illness and/or cognitive impairment, or if they had been the primary caregiver
for less than 1 month. Written informed consent was obtained from patients
and caregivers prior to baseline interviews using forms approved by the

Institutional Review Board.

2.2 Procedures

Following baseline interviews, family caregivers were randomized
assigned by blocked randomization to the treatment or control group. Block
randomization with variable sizes was used as the randomization method.
The allocation schedule was created using a computerized random number
generator by an independent researcher and was unknown to the
investigators of this study. Assessor (CY) blind to treatment assignment

conducted assessments at baseline and after 4 months.

2.3 Intervention program

2.3.1 Treatment group

Four tasks, consisting of grooming, dressing, shopping and medicine use,
were chosen as the focus of the specific ADL training program, because these
tasks, which require planning and initiation, are relatively safe activities for
older adults with dementia. Each task was accompanied by four levels of

assistance, including verbal or visual prompting, demonstration, or physical
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assistance, that provided support for the patient (Seelye, Schmitter-
Edgecombe, Das, & Cook, 2012). Training focused on increasing supporting
skills through face-to-face training for caregivers. The teaching materials
included a PowerPoint presentation and a booklet received at the initial
training session. The training content included knowledge regarding
dementia and our hierarchical prompts education. Levels of prompt may
range from neutral verbal statements (e.g., “It is the beginning of the day”) to
directive statements (e.g., “Please get dressed now” or “Put this sock on your
left foot”), and, when needed, may be accompanied by visual gestures (e.g.,
pointing at an item) or demonstrating movement or physical prompts (e.g.,
touching the person’s left foot while stating).

In addition, facilitator techniques were taught through role-playing with
the use of ‘simulated patients’ to teach caregivers ways in which to effectively
use the newly-learned skills in their homes. The simulated patients were
designed to be able to provide a range of cues and responses during
communication in the role-play, and provided a safe opportunity during
which to practice communication behaviors without distressing patients. In
this study, the simulated patient role was played by the second author, who
has a license in occupational therapy and experience and knowledge of the
issue of communication difficulties in patients with dementia. This program
was conducted under the supervision of the first researcher, who has several
years of experience as a university assistant professor in psychiatry. The
experimental group attended up to four 30-minute face-to-face ADL training

sessions, which were held once per month.
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2.3.2 Control group
The control group received only a booklet containing a brief explanation
of the program content. They then attended up to four face-to-face interviews

consisting of normal consultations once a month for 4 months.

2.4 Outcome measures

The Chinese version of the Disability Assessment for Dementia (DAD)
(Mok et al., 2005) is an informant-rated questionnaire consisting of 40 items
regarding the subject's involvement in ADL. Seventeen items address basic
ADL (BADL; including hygiene, dressing, continence and eating), and 23
items relate to instrumental ADL (IADL; including meal preparation,
telephoning, going on an outing, finance and correspondence, medications,
and leisure and housework). Items can be categorized into initiation, planning
and organization, and effective performance subscales, though the total score
is used most frequently. Non-applicable items (e.g., those that a patient did
not participate in even before the onset of their illness) are excluded from
scoring, with the final scores being converted to a percentage. Scores thus
have a potential range from 0 to 100%, with higher percentage scores
representing greater competence in ADL. The DAD has a satisfactory internal
consistency (Cronbach’s alpha of 0.91 for the total score) and excellent test—
retest and inter-rater reliabilities of 0.99 and 0.98, respectively (Mok et al.,
2005).

The Chinese version of the Caregiver Burden Inventory (CBI) (Chou,
Jiann-Chyun, & Chu, 2002) is a 24-item, caregiver-reported measure of

burden. Responses to each item are rated on a self-reported 5-point Likert
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scale, ranging from O (not at all disruptive) to 4 (very disruptive). The CBI has
S5 domains: time-dependence burden, developmental burden, physical
burden, social burden and emotional burden. The global score is obtained by
summing the scores of each subscale; higher scores correspond to greater
levels of perceived burden. The C-CBI has been demonstrated to have a
satisfactory internal consistency (Cronbach’s alpha of 0.9) and an appropriate
content validity (Chou, Jiann-Chyun, & Chu, 2002).

The Chinese Short Form (SF)-36 Health Survey (Fuh, Wang, Lu, Juang,
& Lee, 2000) is a patient-reported survey of patient health. The SF-36 is a
measure of health status and an abbreviated variant of the full version. The
SF-36 consists of eight scaled scores, which are the weighted sums of the
question scores in each section. Each scale is directly transformed into a 0—
100 scale on the assumption that each question carries equal weight. On the
SF-36, health status is broken down into two general factors by calculating
the means of mental health-related quality of life (HRQOL) (e.g., vitality, social
functioning, mental health, emotional role-limitations) and physical HRQOL
(e.g., physical functioning, physical role-limitations, pain, general health).
These eight scales can be aggregated into two summary measures: the
Physical and Mental Component Summary (PCS and MCS, respectively)
scores. The lower the score, the greater disability; i.e., a score of zero is
equivalent to maximum disability and a score of 100 is equivalent to no
disability. Studies have shown that the SF-36 has good reliability and validity

for health status measurement in Taiwanese populations. The Cronbach
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alpha coefficient of the SF-36 remained above 0.70 (Fuh, Wang, Lu, Juang,

& Lee, 2000).

2.5 Data analysis

Statistical analyses were performed using SPSS version 20. All data
collected were initially analyzed by descriptive statistics, with continuous
variables expressed as means (SD) and categorical variables as percentages.
Student’s t-tests or chi-square analyses were conducted to compare the
demographic data and baseline outcome measures (DAD-BADL, DAD-IADL,
CBI, SF-36 PCS and SF-36 MCS) of caregivers and care recipients between
the intervention and the comparison groups. Non-parametric statistical
analyses were conducted on the scores of the DAD-BADL, DAD-IADL, CBI,
SF-36 PCS and SF-36 MCS to assess within-group and between-group
differences. All statistical tests were two-tailed. The alpha criterion for

significance was 0.05 or less.

3. Results

3.1 Sample characteristics

Descriptive statistics of the primary caregivers are shown in Table 1. Of
68 caregivers screened, 43 (63%) were eligible for enrollment, of whom 33
dyads were willing to participate. The main reasons for non-participation
included caregivers’ time constraints and failure to return. Comparison of the
demographic and baseline characteristics between the intervention group
(n=16) and the comparison group (n=17) indicated that the two groups were

comparable in terms of all demographic variables, as well as all baseline
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measures; none of the p-values was significant. The differences in
demographic variables between the two groups (Table 1) were not significant
at baseline. In the patient sample, the participants were of a mean of 78.8
years of age, with a mean duration from dementia diagnosis of 2.2 years at
baseline. In the caregiver sample, 64% were women, with an average age of
57.0 years; over half of them were children (61%) of the patients, and had a

level of education greater than high school (59%).

3.2 Effects of intervention on study outcomes

The values at baseline and post-intervention, and changes in the mean
or median scores of the DAD-BADL, DAD-IADL, CBI, SF-36 PCS and SF-36
MCS of the intervention and control groups are displayed in Table 2. Non-
parametric statistics (Wilcoxon-Mann-Whitney U-test) were conducted to
examine whether the effects of intervention differed within and between
groups. Figure 1 illustrates using box plots the differences in the scores on
the DAD, CBI and SF-36 within and between groups.

In terms of patient outcomes, the total score of the DAD-BADL of the
intervention group increased from 83.0 (SD = 23.3; median = 84.0) at entry
to 85.3 (SD = 27.3; median = 84.2) (p = 0.78) at the end of intervention, while
that for the comparison group reduced from 79.7 (SD = 39.9; median = 77.3)
to 62.1 + 37.4 (SD = 37.4; median = 64.0) (p = 0.008). The total score of the
DAD-IADL of the intervention group increased from 42.6 (SD = 30.7; median
= 42.2) at entry to 45.5 (SD = 37.4; median = 45.7) (p = 0.92) at the end of
intervention, while that for the comparison group reduced from 32.2 (SD =

30.9; median = 32.1) to 21.5 (SD = 20.7; median = 21.3) (p = 0.11).
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Comparisons of the changes in the DAD subscale scores between the two
groups revealed a statistically-significant delayed disability only in terms of
BADL capacity (p = 0.04).

Regarding caregiver outcomes, the score of the SF-36 PCS of the
intervention group increased from 50.0 (SD = 3.9; median = 50.0) at entry to
51.7 (SD = 4.8; median = 50.9) (p = 0.03) at the end of intervention, while that
for the comparison group reduced from 50.7 (SD = 5.4; median = 51.1) to 49.6
(SD = 7.0; median = 49.0) (p = 0.13). The score of the SF-36 MCS of the
intervention group increased from 49.8 (SD = 7.3; median = 50.0) at entry to
50.8 (SD = 6.5; median = 50.2) (p = 0.22) at the end of intervention, while that
for the comparison group reduced from 48.69 (SD = 9.5; median =49.6) to
48.3 (SD = 7.4; median = 49.5) (p = 0.73). Comparison of the change in the
SF-36 PCS score between the two groups revealed statistical significance (p =
0.009); however, the change in the score of the SF-36 MCS was not significant.
The total score of the CBI of the intervention group reduced from 36.3 (SD =
19.5; median = 39.0) at entry to 35.6 (SD = 17.8; median = 35.0) (p=0.71) at
the end of intervention, while that for the comparison group increased from
36.1 (SD = 18.8; median = 34.0) to 37.3 (SD =19.8; median = 36.0) (p = 0.78).
The change in the score of the CBI (p = 0.60) did not differ in terms of

statistical significance between the two groups.
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Table 1
Demographic and baseline characteristics of the intervention and control groups
Intervention Control group Statistics p value
group (n=17)
(n=16)
Demographic characteristics
Patients
Disease duration (years) 2.0 (0.8) 23(1.4) t=0.46 0.84
Care receipt age 79.5 (8.5) 78.1 (8.1) t=-0.523 0.61
Caregivers
Age (years) (SD) 54.8 (10.0) 59.2(10.7) t=0.37 0.23
Female (%) 11 (69%) 10 (59%) X=0.26 0.51
Years of education
>6 0 5
7-9 1 (6%) 1 (6%)
10-12 4 (25%) 3 (18%) X2=56 0.13
<12 11 (69%) 8 (47%)
Caregiver relationship
Spouse 3 (19%) 5 (29%)
Child 10 (62%) 10 (59%) X2 =0.67 0.72
Other 3 (19%) 2 (12%)
Baseline characteristics
DAD-BADL 83.0 (23.3) 79.7 (39.9) U=102 0.29
DAD-IADL 42.6 (30.7) 32.2(30.9) U=104 0.28
SF-36 PCS 51.7(3.9) 49.6 (5.4) U=289 0.23
SF-36 MCS 50.8 (7.3) 48.9 (9.5) U=113 0.80
CBI 36.3 (19.5) 36.1(18.8) U=116.5 0.85

DAD: Disability Assessment for Dementia; DAD-BADL: DAD sub-score for Basic Activities of Daily
Living; DAD-IADL: DAD sub-score for Instrumental Activities of Daily Living; SF-36 PCS: Short Form-
36 Physical Component Summary; SF-36 MCS: Short Form-36 Mental Component Summary; CBI:

Caregiver Burden Inventory.
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Table 2

Baseline and post-test scores, and comparisons of changes in DAD, CBI and SF-36 scores in

both groups

Intervention group Control group
Within- Between-
Baseline  Post- Within-group )
Baseline  Post-test group group
test p value
p value p value
DAD-BADL
Mean 83.0 85.3 0.78 79.7 62.1 0.008* 0.04*
SD 233 27.3 39.9 374
Median 84.0 84.2 77.3 64.0
Min-Max  31-100  37-100 28-100  26-100
DAD-IADL
Mean 42.6 45.5 0.92 322 21.5 0.114 0.29
SD 30.7 37.4 30.9 20.7
Median 42.2 45.7 32.1 21.3
Min-Max 0-100 0-100 0-100 0-94
SF-36 PCS
Mean 50.0 51.7 0.03* 50.7 49.6 0.13 0.009*
SD 4.8 3.9 7.0 54
Median 50.0 50.9 51.1 49.0
Min—-Max 40-59 38-61 44-58 41-56
SF-36 MCS
Mean 49.8 50.8 0.22 48.3 48.9 0.73 0.95
SD 6.5 7.3 7.4 9.5
Median 50.0 50.2 49.6 49.5
Min—-Max 40-63 38-65 36-57 31-65
CBI
Mean 36.3 35.6 0.71 36.1 37.3 0.78 0.60
SD 19.5 17.8 18.8 19.8
Median 39 35 34 36
Min-Max 5-62 7-71 9-78 7-70

SD: standard deviation; Min: minimum value; Max: maximum value; DAD: Disability Assessment for
Dementia; DAD-BADL: DAD sub-score for Basic Activities of Daily Living; DAD-IADL: DAD sub-score
for Instrumental Activities of Daily Living; SF-36 PCS: Short Form-36 Physical Component Summary;
SF-36 MCS: Short Form-36 Mental Component Summary; CBI: Caregiver Burden Inventory.
*Statistically significant at p < 0.05.
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4. Discussion

The objective of this study was to investigate the effectiveness of ADL
skills training for caregivers using hierarchical prompts based on four ADL
tasks, with the aim of reducing disability in patients and improving quality of
life and lessening the burden of family caregivers. We found that an
intervention using modified activity demands through cues had immediate
effects in terms of alleviating BADL disabilities in patients, as well as resulted
in a perception of a higher physical QoL of caregivers. Thus, our intervention
through caregiver-mediated, ADL task-based interventions employing the
prompting technique provides the basis for potential service provision for
community-dwelling patients with dementia and their caregivers.

In our participants, a decreased IADL performance preceded the decrease
in BADL performance, which is consistent with the nature of dementia
progression. Our results showed maintenance of DAD-BADL capacity within
the intervention group, whereas the control group exhibited a significantly
greater decline in the BADL score. This result indicated that our program was
associated with a reduced rate of BADL decline, as compared with the more
rapid BADL decline seen in the dementia patients in the control group. A
previous report observed that the rate of change of the DAD-BADL score was
4.4 points in 6 months (Feldman et al., 2001). The slightly smaller BADL
improvement of the intervention group in the current study (of about 2.3
points) likely eliminated the onset of accelerated BADL decline and

maintained daily functioning in the patients with dementia during the 4-
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month intervention period. These findings may reflect that the sooner the
ADL skills program for dementia caregivers is initiated, the greater the
preservation of BADL capacity. In contrast, there was no significant
improvement or change in the IADL score within and between groups. This
finding might suggest that our ADL skills training with supporting prompts
can delay the most important aspects of BADL decline and provide benefits
in terms of basic activities of daily living performance for caregivers
supporting patients with dementia, but has no effect on IADL. A possible
reason for this is that caregivers are more concerned with preserving a patient’
s ability to perform basic ADL than they are about preserving instrumental
ADL for patients with dementia (Hauber et al., 2014). As such, caregivers are
most likely to serve as facilitators in the BADL context, providing the most
needed care and assistance cues, rather than in the IADL context. Using
prompts with structured caregiving education appears to be a feasible
training method owing to the strong link between executive function and
processing skills in the ADL context in dementia patients. The results of this
study may enable healthcare providers and developers of dementia
treatments to maximize ADL functioning, which is an important factor in
maintaining QoL. Further studies are needed in order to evaluate the
potential long-term benefits of our intervention on daily life performance.

We also observed improvement in terms of the SF-36 score only in the
physical domain within the intervention group, and not in the mental domain.
Apparently, our intervention, which focused primarily on increasing ADL

capacity, improved physical well-being. The physical impact of caregiving is
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closely associated with the physical tasks that caregivers are expected to
perform. Such a perception of caregivers regarding physical health is a
possible reason for the reduction in decline of disability in terms of BADL
tasks according to the DAD score in our intervention group. This effect of
minimizing BADL disability was likely due to the more positive physical well-
being of family caregivers. Caregivers in the intervention group might have
become more aware that ADL assistance is not only physical in nature, but
also involves non-physical support when providing care for patients with
dementia; this may result in maintenance of a sustained effect on the physical
health of the caregiver. Thus, our findings suggested that ADL skills training
is a successful problem-focused coping strategy that improves the physical
well-being of caregivers who are caring for family members with dementia.

In this study, a slight decrease in the CBI score of the caregivers in the
intervention group was observed, whereas this was greater in the control
group, despite not reaching statistical significance. Assistance with many
routine ADL tasks involves high emotional and physical demands on the
caregiver (Kesselring et al., 2001). As caregiver burden has been shown to be
more highly correlated with the SF-36 mental components than the physical
dimensions (Martinez-Martin et al., 2007), this led to failure to perceive global
benefits of the intervention. Although our intervention resulted in a slowing
of ADL decline, which is important for patients, these differences may be lost
on caregivers.

ADL tasks involve repetitive practice in real life. The use of ADL-oriented

training is supported by procedural memory, which is retained into the later
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stages of dementia and allows researchers to target the cognitive strengths of
patients with dementia (Ciro, Hershey, & Garrison, 2013; Preissner, 2010).
In this study, the daily context of ADL-oriented training by progressively
stronger assistive prompts appeared to result in maximizing the ADL capacity
for everyday tasks, and marked improvement was observed in the basic ADL
abilities of the patients and the physical well-being of the caregivers. These
finding suggested that ADL-oriented programs are a feasible option in certain
healthcare systems.

It is generally accepted that enabling people to continue to perform
activities that they were previously able to carry out is good for self-esteem
(Ide-Okochi, Tadaka, & Fujimura, 2013; Landa-Gonzalez & Molnar, 2012).
Indeed, providing a means of support for activities that involve several steps
is considered to be important in terms of the quality of life of people with
dementia (Orpwood, Sixsmith, Torrington, Chadd, & Chalfont, 2007). Most
caregivers are the spouse or a close relative of the patient, and therefore live
in the same environment and are likely to have the same living pattern. As
such, they are most likely to be able to serve as facilitators for the patients,
providing the most needed care and daily living skills. The results of this
study showed that our program effectively maintained or enhanced the ability
of the caregiver to administer care. Our program may be helpful with regards
to the long-term effect of preserving ADL functioning of dementia patients.

Some limitations of this study need to be addressed. First, the patients
and their caregivers were enrolled from memory clinics, and thus were not

entirely community-dwelling adults with dementia and caregivers.
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Furthermore, only a small number of subjects were recruited, so the results
cannot be generalized to all dementia patients and their caregivers. Future
studies with large samples are needed in order to explore the relationships
between treatment, ADL decline, and caregiver burden or QoL. The study did
not involve long-term follow-up of the patients after intervention, which would
enable us to ascertain whether the intervention effects persisted past the end
of the treatment period.

In summary, the entire treatment group of dementia patients
demonstrated gains in terms of maintenance of BADL capacity, and there was
an improved sense of physical QoL of the caregivers. These data
demonstrated that this intervention was beneficial for a community-dwelling
population of dementia patients and caregivers. The findings also suggested
that further research is warranted to evaluate a more long-term intervention
involving supporting prompts, and assess the underlying mechanisms and
the impact on caregiver QoL. Finally, the findings provided preliminary
evidence of the importance of examining intervention effects for caregivers to

enable them to cope successfully with long-term caring.
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SREML T BRADTT V2 SREENG IR MR MUEE Y

LS

FHDAFTREREFFEREE AAE A i p ¥ 2 EES
BN E R ¥ 2 RBRE R T R A A Reehp ¥ 2B
F A2 RSO

PR T SR ERAY 1R SR 7033 iR s B % AR o BT 40 78.848.2 )
HRAEE S8 B 50 TSRS 4 B2 D0 A RS 3 R R £ 45

GRAHP  REGe AP FABEERE - TL A PRI D e
HATH LS SRR 4 AT R P 4 AR i BeaTr £ 4 (Disability
Assessment for Dementia, DAD):% 5 p § 4 5 m 54 i e » ¥ 7 URAR ﬁ B~
& # (Caregiver Burden Inventory, CBI)‘fr SF-36 2 & & & £ % (36-Item Short-Form

Health Survey, SF-36)4 %|3= & RAFH f #Efvd & F -

e p

oo JLFT Y o
%I A

48 =X AR AT B 4B SR £ 33 2(68.7%)% 15
Rl e Aoty gl (17 4 ) > A eaRF (16 4 ) 2 DAD 4 p ¥ 2 %% 8
(Basic Activities of Daily Living, BADL)7 B 334t > 2 £ &5 ¥ (p=0.04) > * H RAg

F % SF-36 ¢4 3257 p (Physical Component Summary, PCS)F f* & cnig 4 (p=0.009) -
% 2% DAD ¢ B4 p ¥ 4 %% % (Instrumental Activities of Daily Living, IADL)
38 P (p=0.29) ~ SF-36 1< 3238 B (p=0.95)22 CBI (p=0.60)P] & & ¥ e % o

ﬁpi?%%dﬁPﬁTﬁﬁéﬁ*ii**?ﬁﬁim&mL%ﬁui%
RREFend Mg 2 s o gt i 22 T RS REATREL 2 H R F IR
gy o
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AR NBEEIEZLE TIFERE
Z R 18

FrBEY Jeamtd st

HE

AW e 7 B ot L R4 4 Kol # g 52 & (Attention Deﬁcit/HyperactiVity
Disorder» ADHD)} 1 iFzefg b df e 78 - R ¥k » (R FATHFHE 1 0F
AT EF ARLE DRT T ATy D S s 18 p15% (NEPSY- H)wfﬁ
B% ~ ME%& ADHD 23 AR FAE T F 23 A48 Al 1 (T Eiren
Mo AT HRET 68 e E# B A4+ Fe¥t2 ADHD 2 & A5 E 23
MEBEL 181 (7.8 £ 0.6 %) »FE&L 161 (11.6 + 0.7 &) » & HEIHR
RZFEFTALH 24 FomPlE o 5% 4y 1 ADHD 528 &7 faif 3|2 el
FElRE 1 Fsefa < 30a cn P AR e L o B F g LR e R
,gﬂ; ADHD friz#] 2/ chh 3 e falicB £ 2 £ 8 » it ADHD e e g1

FERPEPRE A e R 2 % 0 Bn ADHD 528 ¢ ATk % o gt b
NEPSY-IT *+ % 3 ADHD 223 a2z FE & r%ﬁgx, LR AT o B i

1 s fip sk 2 e iR B o0 B ES SN IE B 224 e 53 ADHD
kAT 3 %% 87 ADHD 524 § 2 iF el 1%#5 PR R AT f N
B A b e%iE 2 ADHD 23 1 iF ##F#*EITﬁlhiﬂﬂiélr’%@ﬁ

S

m
Hog orpb g AL AP M 2 B %

BRSRT : EEEAAAENE - HE - TIECE - FlHR AR
RPEREIAE A FREE 21T R E L HHERR “HEEEE ¢ UEE

1T R HBimREE A %ﬂzﬂ ! REFRER G BRE L
MOE B S B E R 2 333 BrERAIE AT E—E 259 57
MROE BB B LR EEEE ¢ 03-2118800 43H% 5534

EiE R BB R e PRER EA R 2 A 4 BEF(EF5 © shenih@mail.cgu.edu.tw
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RIS

Bo% Z R BE s F AR % 427 (Occupational Therapy Practice Framework,
OTPF) » 1 (Fiefp? B B i F 3R il maar? > e
FruoremPFpeaindl 2@ audaid o EREY G ERPRLF B
o REBRAFIRAAAFIRTEY ALEFEES EXIIPFTE K
FEFATRIAR A KB (Attention Deficit/Hyperactivity Disorder, ADHD)
237 1R R FAPAF T BE L TR 2 A E XL BT T
YLE Ae AP ADHD B %k Bl R cndr @ X HGETRA A R F BiR AR AT

2 el B AR

1R E - BER U kA AP S A L el B B
VXA R T L AT R AT b TR ge k- B e RAE

e E fiefaz i 45 & (Baddeley,2003) v # 51 T BIA 4 A H
{7 (central executive, CE) » % - A& 4 HHEX B 'Ah T Ao L 2 i
L@l S Brhared 5 % 5 (storage system) 0 AR 7 P HEE (visuospatial
sketch-pad) % 3% 4 i # (phonological loop) ¢ 4 W[¥HAR¥ 2 Fag % F 4 L4
A P F M RERRE R ik G F 2 ¥ B E (episodic buffer) % - BT S F?
BT oL R T AR L 2 @ % (Baddeley,2012) 22 {75 ¢ > @il ze
B EPREGF e a2 o LR - BER > A 1 (TR A el
BB ILL TR PR T 3L (T (Goldstein, 2014) o 1 fF 3 f 4 (1 747 feinAriE B
GldrieI® ~ TLiE - F Y RiEARY %7 £ & £ 7 (Baddeley,2010) - 23 1 TR
chr v 7 &0 R A2 e i ahFlEEes A 2 (7 ok RAUL R4 2 B9 &
L~ FhlEsrag o p LRI ERLESLRS RT3 EE (Alloway,
Gathercole, Kirkwood, & Elliott, 2009)

AR A ER R - B A AI Y PV 4§ 1 < 4 (Faraone,
Biederman, & Mick, 2006)7 5 » ¥ 5 g RFR P ¥ 2 F 2214 7 LB Ed
e 75 gk o T kchdch AL o7 ADHD 24 &1 fFiefiy s df

(Martinussen, Hayden, Hogg-Johnson, & Tannock, 2005; Willcutt, Doyle, Nigg, Faraone,
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& Pennington, 2005) » * 1 iEse iz v 4 F 2 o HEBTH R PR T §
Wi g 4 2 7 5 k2. 24 (Kofler, Rapport, Bolden, Sarver, & Raiker, 2010) -

F]t o 7 2 ADHD ¢h1 (Fiefp d RS e e d 0 2l 7 L B ud
LI e LW SR 40 > ADHD 7 3 4.1 fFieih & £ jE s chd R R Al g
Bl L MEZRENL FeRPef g F3 N LN Feh{ Py
(Martinussen et al., 2005) ° %—*‘ { ﬁnﬁ e14% 34 ADHD ¢h1 (F2eip4t4f > B 2 ¢
L F R AR I A e s A AR D AL e s A0S

14 ) 2 2 275 (Rapport et al., 2008) » s323P 7 P AT AL TR &

ol
—n 13

=}

- BERSES o 5 AT L 45 ADHD ALK 3 B AT S0 (e R ik AT
* 32 %ﬁ’@mﬁﬁﬁﬁmwFﬁ%%’@Wﬁﬁé?ﬁ{

R AL FERERTE R OREF TR AR D BT

it

SR

\_1

iT

o
>?\-

i
kinl
ml4

g

=g

7 &

FreRER oW R ARERRETR AL F R FRERL THES

)

WA Ea AR s P Easp R I GP AR L FHTR)
#12 € 3 etk % (Brocki, Randall, Bohlin, & Kerns, 2008) ©

EEARL DI AP RS ke & e w3 IR E 8 %4 $# ADHD 1
Ee a4 PR (Brocki etal., 2008; Martinussen et al., 2005; Rapport et al., 2008)
FlitF M3 b E& K ADHD 2 1 fFe b e e i 2 5 0 F & 5 AR ;‘.&
Aipirde, Wy - REAES LR ET ¢ ADHD 23 1 iFie i < BB aR Ut
% #1 % (cross-sectional study)s > % # ADHD %23 &= 1 ~ k& pFa fEagilz 1
FrafReRLAFERFROL DR AR L 223 LR
ADHD 2% 573 5 #7311 Fref 2 e s Q18 B b fip e joil 5 st B F L
R ooaARE Z FRgAla v fiivg 4445 (Sowerby, Seal, & Tripp, 2011) - 3%#7 3§
BEBAT ELA AT RDPF T E G oA FERL S BN
PP e BB P ER LN Y R 2> gL RS G L L hE L (Hale,
Bronik, & Fry, 1997) » Flpt Ed# k& e w35 0 10 kA e g £ { 4Fe03 34 i

» A AT B2 W AR H e 3 (Sowerby etal., 2011) o #0d » AN RT3 A

YU RESHL FERAL DE P (P RORELE A
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Tk e }E%éﬁ 3] ADHD %23 7 1 iF2efpab4p o e £l 2 1 v ihat dp

%

(PH2ZFATSRMG 3 - Reppt 2 > LohpmB el B4 (FoRE P EL

5
By d b e Tt AT G A AR Gp g % - E7 f2 ADHD 523 Al
e Al 2 SAE L PR $ERE T BN G SRR TIPS L
i AR A1 (Pie iz AR BBk ot R 8- 4 7 ADHD 23 &
IR PR NERY F IR ASNLEE D R EFEH AP ESE 2 ADHD 21
Fiefad 42 2 R R T EBLEWOEFFRBELSITT /37 FFF (e
#5) —segw,, QI T kIFHEE RN F E %P> ADHD 23 22 A5 B 93 &
B L FERRARNA S P REH A TR AW e g d
2% 4 9L §F M A 1 iFe i B (Hale, Bronik, & Fry, 1997) » ]
AFTHE? A MERSFELA I b E&K o ADHD 23 &8 A5 E 24 o
iﬁ&.&iﬂi&#@%[ﬁ];& 63 8% r‘g&‘&ﬁaiﬁ&.ﬁ%[ﬁ]% 10 2 12 fh o & fs » 0
Fphw ST L % 0 AT ¥ - B X £ ADHD 23 &
LR EVEAFERFLAL > A PARAEZFEIANE L ELIPH > 5= BEX
F_ADHD 23 2AE 2z Fafdlan1 iviclin 4 2 ¢4 L A B B R F2L AR

iF

ml4

Al TRV A L A 2L AE B R FAp e

(4\':1

Dalry

— -~ SHEHZ

AEEY R4 0L A F LYW A L ADHD B irdle o L Ry EE LA 5 K
BELA B B BoMERSFELT B B LG 184 F 164 % 684
EHeSEEREF BE 2 RE M50 % ADHD e B e W2 4p b 54 - £

ggﬁyg%gmg;g:}%gm\@],y%gm; rEE A D Ko %ﬁ?ﬁ.&p\/\ﬁ%fi«kr'r ‘—E;P%F*
2 %75 ADHD & § 3 ADHD # %7 € 44 #5 5 ADHD ‘& - ADHD 2 2 37 4| ke e
AoriEEpideT L (1) ARELAN 6T SKIIBI A 10T 12411 HB7
(D) AP BF T I ¥ F2 29 55 (3) T8 (4) ¥ IR* Fp ¥
REREDBRE 24 PP (5) FRAF A PRI B0 AL o B H PR

7
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ERll JoEde fE=

BT (D) RO (2) R mmA R BB (3) p PREHAL: (4)HF
BEAR: (5) BFH G %

—CWRIEA
FEFR A AT LB BT RIHRE

(—) A[TEEH
(1)& = #4g * £ipls% £ 4 (Oldfield, 1971)> * * 71 2 £ 3K enff * £ i
A\g,::g—k«:? I'40J ?.'n;;.rﬁw LA E %’J"‘ I'40J sv,v;;.}%qr A Mo AV
RIARR > 22 F 8§22 483 0 d 202 Ragal1 (FiB € F i = RIS - BlOR &
(Baddeley, 2003) > % % & R4 sg i) it 7 a0 F R R Ary ¢ frEd iy L6
s () RZFL A RS (X RL A% 96) ¥ N EF D A AR
Fde s Bew A d BN E AL F HORTRR A S dpdios B 395 1000 R 515
AE[FEAES ARGE (3)iig 4 #* K=l ¥ ¥ % & % (Swanson, Nolan,
and Pelhan, Version IV, SNAP-IV) ($1:. 2% ¢ > 2 95) » ¥ - B4 %¥ 4> 541
ARAE 0T34 A B Lt iR TP 2 9K BRAEZ 0T 274 ¢
Tk A RV A ERE L 7R 24 K hirR AR Z rRiEe b
Gk A MMl F SR EREA S L L ETTRR Y BB F HE R
PEFR G EF R TR 2 RP hZE e

EE L

-

(D) HEZERPEEZ TIFECERe%

(1) p# -2 T ™E (Automated Working Memory Assessment, AWMA)
F_Alloway (2007)14 1 (¥2s i8I0 % Gl @ & gl - * 4 3 22 fehd o 2 B
%P5 (Block recall » BRy# * RKp|EARF ZFEHREZR > FFAREFHN -

% & w 3P| % (Spatial recall, SR)#& * kip| € AR 2 B eh1 iFe & IR T F R
FEF TS o Mg A N R EE YRR s R R Mg F A
2F AR B el Rl 1 FeR AR g T55 1000 HE L L 15

hgze iﬁ’»r—'ﬁ—“"”?b@ﬁj&i’/’}ﬁiﬁrﬁl*z\ﬂéﬁtgm&i.ﬁg °
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(2) NEPSY-II (Korkman, Kirk, & Kemp, 2007) £~ £ % 373 j23 3 16 f& 52
B E IR R 2 BB 0 H Y Bk — 2 Tz (Memory for Designs, MD) *
O EEATRART T 2 g g Y w4 >~ 5 % 4~ dk (Content scores, C)
% R & #c (Spatial scores, S) % "ﬂ‘z z_ 4 > (Total scores, T) » B34 3| vhved) o
& (§57% ) © BAj%3-—2 % (Memory for Designs Delayed, MDD) * %7 2%t
W2 AL TN - RFEFLE2Z A eRHiP2an? - FREFLAE-ZEFA
B o SR g S B MR EE YRS 2 A BRI A F AR
AR FHA B R LD RARGE > T 100 HELLZ 30

(=) ZEHEBEE TIECIRAE

B QA RIS e RS RIS (MEE S s s R 9620 % 96b) »if
* 6% 16 ket s e R & A Rl% — "8 A (Digit Span Forward, DSF) #t# % gl &
FEAATENERAR S TERR TSN o RA R A PIS% — A (Digit Span
Backward, DSB) ¥ #ic5 5 71 4 % (Letter Number, LN) # % k| EF 4 A 4 h
1P RAR S PTEARIEEITS N o A B E A B UFEPN ERT 2 R
AR TG 10 HRFLE 3 pgF AL AFF L EDERA

Tz 4 1 4&1» o pL 7 }g YR AR Y Mgk E /,,\g,;ﬁ};; 2o st en
wEE S

= WRER
AT - REEERYRAFL AR FERE N EAMETN P AR

A RSR T T - FRBG SRR LR R el

F_‘-

METRHRD DT R LFELEARERT RO HRAR LU ELREEF ERR

Pl
AT oD Tgfﬂzllﬂm/‘ﬁmmgfrﬁﬂﬁ’T'L_i‘;'z«?%? ERISIEE A AR
g L @ %F' AT BY o ¥ Pl AR Y » R # ¢33 H SNAP-IV £ ¥ A3eag

FRFEY LRk HAPIRYT X HF T R F5R L B askBE T wR > KA
CRETRRR G KA AL aE g R »¢$mm€¢1gﬂd; a4
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ERll JoEde fE=

FREPOAPFRAZE G AINDEFIARNFIEPES c FRFTHRPFT A

HE LD ISP T R R B EREES L AT ST R
BB EARFRAMRERLR § FPOLE -

g~ BT

~F 7 12 SPSS 20.0 %< (SPSS Inc., Chicago, IL, United States) :& 7 st3t 4 47 »
BEKTKLZp <005-fpatp gl Tiogm + 8L 4x ¢ 372 EH I
AREB BT L F B SNAP-IV LR 4 7 F P BB e o B E o e R
TS % B Bk $7 (Two-way Analysis of Variance) k4 77 F #Z %7 w ~ 7 F
B2 27 2 3 (Fefid e > FRRI%RE P L L3I F* (interaction effect)
Al € 8- 278 3 »c%k (simple main effect) h4 45 o« FiXF 2 3 5% B2 £

gg;jg ?’4’5 ﬂ;"ﬁ 51.»,]__;_7\&?_51 _,El;[k,ﬁ,or;:% B SPSS"‘T@?]TJ!LY]IJ o

W l:l %

v

et

AT e » 68 & st F E B2 ADHD et & 4|8 Efdley 3 -
f RN o URCRE ii—’ﬁ B eul L~ o ADHD ¥ 4 *Eiﬂfi 21
Ao TR B TRPE ) E A 1 o6 § 4 sTd A5 FFURY i
PAley §E AR HhE S cSNAP-IV £ & A g o # 8k ;4e™ (ADHD ¥
AR 2 BY irhEh Y F R 120 MEgELSH L 8404 = ADHD

TEARAI A BY FE 4 MEFEEAYL 1 {03 = ADHD 7 & frf

Jﬁ; 4> MBEZERE2ZoG MERT §THELL T8 + 06K #TF 3
E5YFTHERLL 116 + 0.7 K o

— ~ ANO2%&k

MR FER PRI AL DREFF RS RGRA 2
REA AR Y EAILG ERAY PR F % 0 7 ADHD #2404l w2
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SRR B R EE 2 TR BR

FAMEF AL AFERY T RAZVRIAFEFLARE 2 RELTY
B nFF LG BELE 0 F BT ELE o A SNAP-IVE 4+ > 134
AR} ST LY LA R EEOTP | PR TS 2 £
FlFedgF AR > W ADHD 03 A A 3 BP HERERED P2 A ES
NFAEEE MEFELRDY AGIAFAEYRP L ARFLR > L ME KR
FEH TP P A EROR ERTE o
%1
sl F AT B ER At
o E B b N
g P ADHD il ADHD il
(n = 18) (n =18) (n =16) (n =16)
418 EW(E) 7.6%0.5 7.910.6 11.440.6 11.840.8
TONI 102413 103+14 103+12 111+16
15 * £ e 7 #(%) 72443 79+27 75£35 74143
Inattention 17.3+6.2 9.7+4.5 16.4+5 6.4+4.3
Impulsivity 16.3+6.2 7.3+£3.9 12.445.1 43141
TONI: kL35 = 974 p|% % = %% ; Inattention : SNAP-IV ;1 %, # % & ¢ ; Impulsivity : SNAP-IV

%2
AT EFHREF R LRSS
B 3 LT X E&
7 p\FF df=(1,64) df=(1,64) df=(1,64)
F p 1y F p ny F__p 1y
41 EE(FE) 3.89  0.053 0.057  635.58 <0.001 0.909 0.25 0.616 0.004
TONI 1.63  0.206 0.018 1.78 0.187 0.005 1.19 0.279 0.001
T+ R 1.16  0.287 0.025  0.34 0.560 0.027 0.05 0.824 0.018
Inattention 50.55 <0.001 0.441 2.96 0.090 0.044 098 0.326 0.015
Impulsivity 51.67 <0.001 0.447  8.54™ 0.005 0.118  0.15 0.698 0.002
TONI : 3 £ 2535 < 974 P|% % = % ; Inattention : SNAP-IV ;L & # # & ¢ ; Impulsivity : SNAP-IV
e i B

- B ZEEPER . TrEsC B

YRl 2 B AEA 1 (Teliplsk2 p B0t 1 (T fpi®E 2 NEPSY-II 5 p ¢

LR HATHL A3 BRI R B RA PR F LA 4 A E P OGS
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A

E
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L
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¥
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RE-ZRTRA%Z ZFTRRBEFERETF LEENFF2FLE P

g ELR 'r"'”/?’ G Hw BRI SIE P b o ME R 2E A E R E R
3
NPESY-II + 2878 B + & ixin a2t chBg ¥ £ 8 » % ADHD #2574 %

DR ZFAMEL LR ELDT 2T A TRAP PARFLE - bu g el
TR L p B AR RS G DR FF O F LR A £ BT
HBEF LR AN EAMKE B A AHIT P Y ADHD 23 2 A BB F L fdle
FR AT AR P KERDE AT E o

*3
w73 AT FREL L T RpkR L gt RS

i B &
ADHD (n=18)  ##l% (7=18) ADHD (n=16) 4l (n=16)

AWMA
BR 10015 109414 104+12 116%11
BR-HM 3.7£0.7 4.240.8 5.1£0.9 5.910.6
SR 106+12 120+11 119+£12 125+15
SR-HM 3.1+0.9 3.940.7 540.8 5.4+1
NEPSY-II
MD-C 94422 10.1+2.5 9.5+3.2 11.1+2.7
MD-S 10.3+2.7 11.242.3 10.743.2 11.4+2.1
MD-T 9.4+2.4 10.442.1 9.743.1 10.8+2.8
MDD-C 10+2.3 10.9+2.7 89429 10.942
MDD-S 9.94+2.2 11.142.2 12.4+1.7 12.4+1.7
MDD-T 10+2.3 11.242.6 9.942.7 11.242

AWMA : p #1- 1 iF2ef83®8 5 BR: 3w s BR-HM : = v Rk B whe sSR: 2 @
TR SR-HM 2 B w gl &8 ;282 s MD : WA= Fielh s MDD @ B4 7 w5l 0
Crpp At Sz R AT B
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%4
WA G AL e Rl BT SR EA TS
2 45 ER BEF x £
dr=(1,64) df=(1,64) f (1,64)
F P ny F p 1y F p i
AWMA
BR 10.18  0.002 0.137 262  0.110 0.039 0.19  0.661 0.003
BR-HM 11.76  0.001 0.155 7550 <0.001  0.541 047 0495 0.007
SR 10.53 0.002 0.141 7.74 0.007 0.108 1.69 0.198 0.026
SR-HM  8.52 0.005 0.117 68.64 <0.001  0.518 123 0272 0.019
NEPSY-II
MD-C  3.16 0.080 0.047 084 0363 0.013 0.55 0460 0.009
MD-S  1.68 0.199 0.026 020  0.654 0.003 0.01 0913 <0.001
MD-T  2.70 0.106 0.040 028  0.599 0.004 0.02  0.887 <0.001
MDD-C  5.81*  0.019 0.083 096 0332 0.015 075 0391 0.012
MDD-S  1.45 0233 0.022 1544 <0.001  0.194 145 0233 0.022
MDD-T 4.59%  0.036 0.067 0.02  0.893 <0.001 001  0.939 < 0.001

AWMA © f #5141 (r2e 4838 ;BR: > Wv i i BRHM : = M {ipl% 5% o€ ;SR: 2 B w
#; SR-HM : 2 B w [kl d B 2588 5 MD : Bl25% 2~ = Tafh ; MDD © B2, K 4 7 2 5 -
Cipgatic; -S:2MAl:; T:as

—_— N

e o alVE SRR TR RO

KORIFES A LA (e Rplsk2 BN 523 A4 R F 2 KA RISRIE P 2
BEBATHLAS BRI RBEAITREGLA 6 TP RG I F
BRFRRER PSR BT R RE R PR BT R RTR PR

RE CKF PR -EKFPHEF R DEENF S ORFLE > TRFR R
ERER &R EREAEFLRL "r”f P FRRER PR E ERE @
75 P ¢ ADHD 523 cha #ichg ¥ 4 528 Mo AlcF R RER RIS E EHE
WFRAERPIHEBRE HFPHEFoRhEF] LT aEFLE 4

P

2

LRGN JCSE i sUAS ;3 s T - UG S

AR E > T hip
Mo &AL e R RIS T B 2 ok k WHCHR O B #cF R R 8 A IS (DSB,
Nt = 216)rck mho X o B F 2 e Biplsk (SR, 7,2 = 0.141)~ & Bow [Rp1E
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(BR, 7,2 =0.137)~#&F 5 7| Bl% (LN,#5,°=0.130) & {5 ¥ #F B B "8 & ipl% (DSF,
ny° =0.110) o

i B E
ADHD (n=18) 4|2 (n =18) ADHD(n=16)  f4|% (n=16)

WF R PIS%
DSF 8.7+ 2.2 9.642.7 7.842.8 10.743.3
DSF-HM 6.8+0.9 7413 7.6+1.2 8.4+0.9
DSB 9+1.8 10.543.4 8.542.1 12.443
DSB-HM 3.140.8 3.8+1.4 4.441.1 6.2+1.4
#F B 7%
LN 9.843.2 12.142.6 103+ 1.2 11.642.1
LN-HM 3.540.9 45+1.1 5.6+1 6.1%1

DSF : #% A & "8 i ; DSF-HM : ﬁ:é;)% REFf % e DSB: #c3 A A A DSB-HM : #k
—r%f;{iﬁrﬁxrﬁ Fv:‘r%& LN #F B ; LN-HM : ﬁﬁ:—?ﬁri'ﬁ’\épc‘rﬁt

%6
FE AL T RRk. RS R BEA TS
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Working Memory Deficits in Children with Attention-
Deficit/Hyperactivity Disorder

Wei-En Wang?, I-Hsuan Shen®**, Hsing-Chang Ni®¢

Abstract

Previous studies indicated that children with Attention Deficit/Hyperactivity
Disorder (ADHD) have -deficits of working memory (WM), but the findings were
inconsistent. Little is known about the age-related changes of WM in ADHD. Therefore,
we investigated performance in children with ADHD while they performed
visuospatial/ phonological WM tasks across different age groups by using psychological
assessments (PA).

We recruited 34 children with ADHD and 34 controls, who were matched in age,
gender and intelligence quotient (IQ). There were 18 participants in each young group (7.8
t 0.6 years) and 16 participants in each old group (11.6 + 0.7 years). Every child
accomplished both visuospatial/ phonological PA.

Results showed short-term memory (STM) and WM deficits in children with ADHD
in both types of tasks. In the phonological STM task, although there were no significant
differences in memory size between the ADHD and control groups, the ADHD group
performed less stable and less well than the control group, suggesting central executive
deficits in children with ADHD. In addition, deficits in memory retrieval of visuospatial
long-term memory (LTM) were found in children with ADHD. In both types of tasks, the
old group had bigger memory size than the young group, and the control group had bigger
memory size than the ADHD group.

Our findings revealed that children with ADHD had WM deficits and didn’t catch up
with their peers later. It might be helpful to identify the characteristics of WM deficits in
children with ADHD and provide appropriate interventions.
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Immediate Effects of Laterally-Wedged Insoles with Arch
Support on Dynamic Stability During Level Walking in People
with Medial Knee Osteoarthritis

Li-Fei Chen?, Hsiu-Chen Yeh®", Wei-Chun Hsu®,
Tung-Wu Lu%¢, Lin-Fen Hsieh®{, Hao-Ling Chen?
Abstract

Objective: This study aimed to investigate the immediate effects of laterally-wedged
insoles with arch support (LWAS) on dynamic stability during level walking in people
with bilateral medial knee osteoarthritis (OA).

Methods: Fifteen women with bilateral medial knee OA and 15 healthy control
subjects were recruited. A 6-camera motion analysis system and 2 forceplates were used
to record the kinematic data and ground reaction force when subjects walked with LWAS.
The inclination angles (IA) and the rate of change of IA (RCIA), representing the relative
distance and velocity between the body's center of mass and the center of pressure, were
calculated for evaluating changes in dynamic stability.

Results: Wearing LWAS decreased the IA and RCIA in the anterior-posterior (A/P)
direction. In the medial-lateral (M/L) direction, the IA during transition from single leg
stance to double leg stance was greater.

Conclusion: For people with bilateral medial knee OA, the LWAS may improve A/P
dynamic stability during level walking; however, the increased demand in maintenance
of M/L dynamic stability was found. Thus, it is suggested that the balance training
program might be required for user of LWAS to improve balance, and the effects of LWAS
on other locomotion with more difficulty than level walking, such as obstacle crossing and
uphill walking, should be addressed in future studies.
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Wedged insole and dynamic stability

1. Introduction

Medial knee osteoarthritis (OA), the most common degenerative disease
in middle-aged and older adults, induces knee pain and disturbs physical
function (Yildiz et al., 2010), and it often results in falls (Leveille et al., 2002),
a major cause of death for older people (Hoyert, Arias, Smith, Murphy, &
Kochanek, 2001). It has been reported that laterally-wedged insoles with arch
support (LWAS) reduces internal knee abductor moments and knee pain after
immediate and long-term usage (Hsu et al., 2015; Yeh et al., 2014). However,
the effects of LWAS on dynamic stability remain unclear.

Gait analysis of people with conditions that disturb gait, such as knee
OA, have mainly focused on alteration of the joint mechanics of locomotor
system during level walking (Gok, Ergin, & Yavuzer, 2002; Huang, Wei, et al.,
2008; Hurwitz, Ryals, Case, Block, & Andriacchi, 2002; Annegret
Mtundermann, Dyrby, & Andriacchi, 2005; Anne Mundermann, Dyrby,
Hurwitz, Sharma, & Andriacchi, 2004). However, the findings of those studies
do not apply to dynamic stability during level walking. Some studies have
used the motion of the body center of mass (COM), and its position respect to
the center of pressure (COP) or supporting foot to represent dynamic stability
during human locomotion (Chou, Kaufman, Brey, & Draganich, 2001; Chou,
Kaufman, Hahn, & Brey, 2003). Greater displacement of the COM or greater
distance between the COM and the COP may indicate that the demands of
maintaining dynamic stability are increased. However, these variables might

have inter-subject variability due to differences in each subject's stature

73



L-F Chen, H-C Yeh, W-C Hsu, T-W Lu, L-F Hsieh, H-L Chen

(Berger, Trippel, Discher, & Dietz, 1992). In order to remove this variation,
COM-COP inclination angles (IA), the angles formed by the vertical line and
the line connecting the COP and COM, and the rate of change of IA (RCIA)
have been used to assess dynamic control during human locomotion (Chien,
Lu, & Liu, 2014; Hong et al., 2015; Hsu et al., 2010). The IA represents the
spatial relationship between the COM and COP, and the RCIA represents the
velocity of the COM respect to the COP; thus, the greater IA as well as the
greater RCIA with opposite direction toward the COP may indicate a risk of
falls. To prevent falls, dynamic stability should be maintained by both the
appropriate COM position respect to the COP and a range of COM velocities
(Pai & Patton, 1997). Hsu et al. found that the posterior location of the COM
respect to the COP at the beginning of leading single leg stance might require
a greater anterior COM velocity for maintaining dynamic stability during
obstacle crossing (Hsu et al., 2010). Addressing not only the positions of the
COM and COP but also their velocities provides a better description of
dynamic control of the human body (Chien, Lu, & Liu, 2013; Chien et al.,
2014; Hong et al., 2015; Hsu et al., 2010; Huang, Lu, Chen, Wang, & Chou,
2008).

Past studies that addressed the effects of laterally-wedged insoles in
people with knee OA have mainly focused on joint mechanics and
spatiotemporal parameters. Internal knee abductor moments have been the
primary outcome parameter due to their high correlation to compressive
medial compartment loads (Zhao et al., 2007), the leading cause of knee OA,

and to knee pain, OA severity, and rate of progression (Anne Miindermann et

74



Wedged insole and dynamic stability

al., 2004; Miyazaki et al., 2002). These studies have shown the positive effects
of wearing laterally-wedged insoles on reducing peak internal knee abductor
moments (Butler, Barrios, Royer, & Davis, 2009; Hinman, Bowles, Metcalf,
Wrigley, & Bennell, 2012; Hinman, Bowles, Payne, & Bennell, 2008; Hsu et
al., 2015; Kakihana, Akai, Nakazawa, Naito, & Torii, 2007; Schmalz,
Blumentritt, Drewitz, & Freslier, 2006; Shimada et al., 2006; Yeh et al., 2014).
Some studies have addressed the peak values of the joint angles and joint
moments of the lower extremities in the medial-lateral (M/L) and anterior-
posterior (A/P) direction during stance phase (Butler et al., 2009; Kakihana
et al., 2007), and others have focused on these variables when peak internal
abductor moments occurred (Hsu et al., 2015; Yeh et al., 2014). Several
studies have also addressed the mechanism of frontal ground reaction force
(GRF) and lever arm relative to the joints of the lower extremities (Hinman et
al., 2012; Hsu et al., 2015; Yeh et al., 2014) and spatiotemporal parameters
such as step length, step width, and walking speed (Hinman et al., 2008;
Schmalz et al., 2006; Shimada et al., 2006). It has been reported that people
with medial knee OA wearing laterally-wedged insoles with arch support
(LWAS) immediately demonstrate decreased peak internal knee abductor
moments due to the laterally-shifted COP; however, the M/L COM position
remained unchanged (Yeh et al., 2014). A long-term follow-up study also
found similar effects on M\L COP position (Hsu et al., 2015). These studies
showed that the LWAS might have benefit in reducing knee joint loading as
well as joint pain. However, the altered COP position might affect the dynamic

stability of level walking and people would adopt different strategies during
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level walking. To our knowledge, there were no study investigate the effects
of LWAS on dynamic stability during level walking in people with medial knee
OA. Studies on this issue might be beneficial to give consideration to both the
comfort on knee joint and the safety during locomotion for people with medial
knee OA, and would be helpful for clinical application of the LWAS to people
with medial knee OA.

Therefore, the present study aimed to investigate the effects of LWAS on
the motion of the body COM in terms of IA and RCIA during level walking. It
was hypothesized that the demand for maintaining dynamic stability would
increase due to larger IA, and people with medial knee OA would demonstrate
different strategies, such as the RCIA with opposite direction, to maintain

dynamic stability immediately upon wearing LWAS.

2. Methods

2.1 Participants

Fifteen women diagnosed with bilateral medial knee OA (the OA group;
age: 66.80 £ 5.45 years old; body height: 1.53 + 0.04 m; body mass: 57.40
6.32 kg) were recruited by a physician. The inclusion criteria for people with
medial knee OA were: (1) bilateral medial knee OA, (2) grade 2 or 3 for both
knees according to Kellgren/Lawrence grading (Kellgren & Lawrence, 1957),
and (3) ability to walk without assistive devices. Participants were excluded if
they (1) had received treatment including foot orthoses, intra-joint injections,

or an operation in the past 6 months; or (2) had other neuromusculoskeletal
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disorders, visual impairment, or cognitive dysfunction that might cause gait
problems. Age- and gender-matched healthy control (HC) group (age: 65.27
4.04 years old; body height: 1.54 + 0.05 m; body mass: 57.40 + 7.53 kg) with
normal or corrected-to-normal vision and no neuromusculoskeletal pathology
were recruited. The purposes of recruiting HC group were to ensure whether
the findings belonged to OA group by statistical analysis. The present study
was approved by the Institutional Human Research Ethics Committee.
Written informed consent was obtained from participants prior to the

experiments.

2.2 Laterally-wedged insoles with arch support

Participants underwent gait analysis in kung fu shoes with a flat insole
(FLAT) and the LWAS bilaterally (Fig. 1). Kung fu shoes are the shoes that
middle-aged and older adults commonly wear in Taiwan. For the FLAT
condition, participants wore kung fu shoes with the original flat insoles inside.
For the LWAS condition, the flat insoles were replaced with custom-made
insoles consisting of a lateral wedge extending along the entire length of the
foot with arch support placed medially. The LWAS were made by an
occupational therapist and composed of ethylene vinyl acetate with a 7°
lateral inclination. Individual footprints and the height of the navicular
tuberosity were used to determine the location of the arch support under the

foot and its height.
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Figure 1

Laterally-wedged insole with arch support from (A) medial and (B) lateral views.

2.3 Data collection

Each participant was asked to walk on an 8-meter walkway at a self-
selected pace in the FLAT and LWAS conditions in random order, determined
by a random number table. The participants were allowed several practice
trials to ensure that they could walk comfortably along the walkway while
wearing markers and the LWAS. Six successful trials, defined as trials during
which the subject did not step outside the forceplates, were recorded for each
condition. Infrared retroreflective markers were attached on the following
locations: the C7-T1 junction as well as the left and right sides of the body
on the ear canal, acromion processes, lateral and medial humeral epicondyles,
ulna styloids, anterior superior iliac spines, posterior superior iliac spines,
greater trochanters, mid-thighs, lateral and medial femoral epicondyles, tibial
tuberosities, fibular heads, lateral and medial malleoli, heels, navicular
tuberosities, and fifth metatarsal bases (Wang, Chen, Hsu, Liu, & Lu, 2010).
While the shoes were worn, small holes were made in the shoes to place

markers directly on the navicular tuberosities and fifth metatarsal bases. A
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6-camera motion analysis system (Vicon MX13+ camera system, Oxford
Metrics Ltd, Oxford, UK) with a sampling rate of 120 Hz and 2 forceplates
(OR-6-7-1000, Advanced Mechanical Technology Inc., Watertown, MA, USA)
with a sampling rate of 1,080 Hz were used to capture three-dimensional
marker trajectories and GRF, respectively.

2.4 Data analysis

For dynamic analysis, the body was modeled as a 12-link system,
including trunk-head-neck, upper arms, forearm-hands, pelvis, thighs,
shanks, and feet (Lu, Chien, & Chen, 2007). According to the convention
recommended by the International Society of Biomechanics (Wu & Cavanagh,
1995), each link was embedded with an orthogonal coordinate system having
the positive x axis directed anteriorly, the positive y axis directed superiorly,
and the positive z axis to the right. The rotational movements of each joint
were described by a Cardanic rotation sequence (z-x-y) (Cole, Nigg, Ronsky,
& Yeadon, 1993). Intersegmental forces and internal moments at the joints
of the lower limbs were calculated using inverse dynamics with the measured
GRF and kinematic data (Chen, Lu, Wang, & Huang, 2008). Inertial
properties for each body segment, namely mass, COM, and moment of inertia,
were obtained using Dempster’s coefficients (Dempster, Gabel, & Felts, 1959).
The body’s COM position was calculated as the weighted sum of all the body
segments, including head and neck, trunk, pelvis, arms, forearms, thighs,
shanks, and feet. The COP positions were calculated using forces and
moments measured by the forceplates (Hsieh, Lu, Chen, Chang, & Hung,

2011). The M/L positions of the COM and COP were described relative to the
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line of progression that bisected the M /L range of motion of the body COM
during a gait cycle, a positive value being to the side of the contralateral limb
(Huang, Lu, et al., 2008). The A/P positions of the COM and COP were
described relative to the position of heel-strike, a positive value being anterior
to that position (Chien et al., 2014). During the double-stance phase, a
resultant COP was calculated for both feet using the COP and vertical ground
reaction force from each foot (Jian, Winter, Ishac, & Gilchrist, 1993). The
method described by Lee and Chou was used to obtain M/L and A/P IA,
representing the distance between the COM and COP (Lee & Chou, 2006).
The M/L and A/P RCIA, indicating the velocity of the COM relative to the COP,
were also calculated by smoothing and differentiating the trajectories of M/L
and A/P IA by the generalized cross-validatory spline method (Woltring, 1986).

2.5 Biomechanical indices

The M/L as well as A/P IA and RCIA at the following instances were
extracted: toe-off of the contralateral leg (T1), occurrences of the first and
second peak internal knee abductor moments (T2 and T3), heel-strike of the
contralateral leg (T4), toe-off of the ipsilateral leg (T5), and heel-strike of the
ipsilateral leg (T6). The step length and step width were defined as the
horizontal and lateral distances between the heel markers on both limbs
when the heel contacted the forceplate, respectively. The duration of stance
phase was defined as the percentage of stance phase in gait cycle. The gait

speed was also calculated.
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2.6 Statistical analysis

A 2 (group) x 2 (condition) mixed-model analyses of variance was used to
evaluate the effects of insole and group on biomechanical indices (a=.05). A
pairwise comparison was used when an interaction was found; otherwise, the
main effects were reported. All statistical analyses were performed using

SPSS (version 17).

3. Results

Only main effects of group and/or insole are reported because no
interactions between group and insole were found for any biomechanical
indices.

3.1 Spatiotemporal parameters

The spatiotemporal parameters are shown in Table 1. There was no main
effect of insole for any of the spatiotemporal parameters. The main effects of
group were found only in gait speed. The walking speed of the OA group (pg=

0.01) was slower than that of the HC group.

3.2 The M/L 14 and RCIA

The ensemble-averaged curve of M/L IA and RCIA shown in Figure 2(A)
and Figure 2(B). Their values at critical time points are shown in Table 2.
There was no main effect of group or insole for M/L RCIA. The OA group had
smaller M/L IA at the occurrences of the second peak internal knee abductor
moment (T3; py; = 0.03). While wearing LWAS, both groups demonstrated

larger M/L IA at the occurrences of the first and second peak internal knee
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abductor moments, heel-strike of the contralateral leg, and heel-strike of the

ipsilateral leg (T2, T3, T4, and T6; p:< 0.05).

Table 1

Means and standard deviations of spatiotemporal parameters

FLAT LWAS Effects

OA 61.78 £1.22 61.82+1.83  F~0.04 ps~0.84
Stance phase (%)

HC 61.40 = 1.63 62.49+1.80  F=4.09 p~0.06

OA 0.84+£0.12 0.85+0.12 F=7.96 p~0.01%*
Speed (m/s)

HC 0.98 £0.06 0.96 + 0.08 F=0.19 p=0.67

OA 61.20+4.83 61.70+5.70  Fg=0.32 p~0.77
Step length (%LL)

HC 62.18 £3.98 62.02+3.70  F=0.09 p=0.58

OA 11.73 £4.08 11.84+4.10  Fg=0.003 p~0.89
Step width (%LL)

HC 11.58 £2.78 11.51+346  F=0.02 p~=0.96

NOTE. Values are mean + SD unless indicated otherwise.

Abbreviations: F and p,, F-value and p-value of group effect; F; and p;, F-value and p-value of insole

effect;*: pg <.05.

3.3 The A/P 14 and RCIA

The ensemble-averaged curve of A/P IA and RCIA shown in Figure 2(C)
and Figure 2(D). Their values at critical time points are shown in Table 3.
There was no main effect of group in A/P IA or RCIA. While wearing LWAS,
both groups demonstrated smaller A/P IA at heel-strike of the contralateral
leg (T4; p;= 0.02) and smaller A/P RCIA at toe-off of the ipsilateral leg (T5; p:

= 0.004) and heel-strike of the ipsilateral leg (T6; p;= 0.003).
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Figure 2

Ensemble-averaged curve of (A) M/L IA, (B) M/L RCIA, (C) A/P IA, and (D) A/P RCIA for both groups
and insoles. Abbreviations: M/L, medial/lateral; 1A, COM-COP inclination angles; RCIA, the rate of
change of IA; A/P, anterior/posterior; T1, toe-off of the contralateral leg; T2, occurrence of first peak knee

internal abductor moment; T3, occurrence of second peak knee internal abductor moment; T4, heel-strike
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Means and standard deviations of M/L IA and RCIA at critical instance

FLAT LWAS Effects
OA 4.15+0.78 4.15+0.93 F=0.06  p=0.81
e 4.09+0.85 4.42 +0.99 F=194  p=0.18
OA 3.2840.56 3.50+0.50 F~031  p=~0.58
e 3.46 +0.63 3.63+0.77 F=624  p=0.02%*
OA 3.06 % 0.64 3.30+0.70 F=503  p~0.03*
e 3.75+0.61 4,00+ 0.83 F=471  p=0.04%*
A OA 3.60 % 0.74 3.94+0.81 F~189  p=0.19
™ e 4.14 +0.84 4.44+0.92 F=897  p=0.009**
OA 2514081 2.64 +0.95 F=034  p=0.57
P he 2.74+0.62 283+074  F=1.67  p=0.22
OA 3.69+0.78 -3.98 +1.09 F=126  p~=0.28
T e 4.16+0.72 439 +0.81 F=6.66  p=0.02%*
OA -10.46 + 6.75 -8.92 £8.97 F=240  p~0.14
e 507 +6.43 4,62 +5.02 F=090  p=0.36
OA -16.61 £77.77 3350412227  Fe~033  p~0.57
e 74.10 + 133.83 171542294 F=049  p=0.50
OA 3.65 +£2.08 2.76 +2.63 F=179  p~0.20
P e 2.15+£4.67 -0.51+2.95 F=449  p=0.05
RCIA
OA -20.53 + 18.65 1814 £ 1447  F=286  pg=0.11
™ e -30.74 +23.69 35962444  F=0.08  p=0.79
OA 4552 +15.91 46861277  F&=0.79  p=0.79
e -50.32 + 18.72 38.15+17.15  F=323  p=0.09
OA -9.16 + 4.66 934 +£471 F=223  p~0.16
T he 6.10+2.87 737 +3.07 F=092  p=035

NOTE. Values are mean = SD unless indicated otherwise.

Abbreviations: M/L, medial/lateral; IA, COM-COP inclination angles; RCIA, the rate of change of 1A;
T1, toe-off of the contralateral leg; T2, occurrence of first peak knee internal abductor moment; T3,
occurrence of second peak knee internal abductor moment; T4, heel-strike of the contralateral leg; TS,
toe-off of the ipsilateral leg; T6, heel-strike of the ipsilateral leg; F, and pg, F-value and p-value of
group effect; F; and p;, F-value and p-value of insole effect;*: p, <.05; **: p; <.05.
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Table 3

Means and standard deviations of A/P IA and RCIA at critical instance

FLAT LWAS Effects
OA 9.58 + 1.04 -10.12+ 1.48 F=1.04  p~0.32
H HC -10.47 £ 0.88 -1030+120  F~1.41 pi=0.25
OA -4.51+1.64 -4.43+1.75 F=0.06  p,~0.80
1 HC -5.01+1.56 -425+0.72 F=2.37 pi=0.14
OA 493+1.85 526+ 1.12 F=0.002  p~0.97
) " HC 475+2.62 5.50+1.70 F=3.49 pi=0.08
"o OA 9.11 + 0.46 8.93 +0.48 Fy=2.41 p=0.14
T HC 9.72+0.79 9.19+0.84 F~6.59 pi=0.02%
OA -5.64+0.69 -5.65+0.70 Fe=2.90  pg=0.10
" HC -6.35+1.19 -6.34+1.00 F>0.001  p~0.99
OA 10.07 £ 0.95 10.30 + 1.05 F=0.54  p~0.47
1o HC 10.13 + 1.67 936+ 1.71 F=1.00 pi=0.33
OA 57.63 +23.17 60.62+13.36  F~1.51 Pe=0.24
H HC 54.12 £ 14.10 47.81+10.19  F=0.23 pi=0.64
OA 404.14 + 476.76 365.53+387.98  F=1.87  p,~0.19
2 HC 263.34 +359.38 100.69 £ 161.80  F~=1.33 pi=0.27
OA 41.64 +6.79 40.97 + 5.08 F=0.001  p,~0.98
RCIA P HC 42.87 + 15.40 40.01+11.35  F=1.46 pi=0.25
(°/sec) OA -15.48 £51.25 -5.85+25.29 F=2.84 pe0.11
b HC -50.80 + 58.56 -32.93+56.95  F=0.90 p=0.36
OA 92.11 £61.94 -81.43+63.46  F~0.07  ps~0.79
b HC -106.85 + 54.41 5378 £3478  F=11.26  p=0.004*
OA 66.73 £ 7.45 64.98 + 6.42 F=0.47  p~0.51
1o HC 65.12 + 6.39 62.25+7.23 F~12.41  p=0.003*

NOTE. Values are mean + SD unless indicated otherwise.

Abbreviations: A/P, anterior/posterior; IA, COM-COP inclination angles; RCIA, the rate of change of
1A; T1, toe-off of the contralateral leg; T2, occurrence of first peak knee internal abductor moment;
T3, occurrence of second peak knee internal abductor moment; T4, heel-strike of the contralateral
leg; TS, toe-off of the ipsilateral leg; T6, heel-strike of the ipsilateral leg; F; and pg, F-value and p-

value of group effect; F; and p;, F-value and p-value of insole effect;*: p; <.05.
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4. Discussion

The aims of the present study were to investigate the dynamic stability of
people with medial knee OA while wearing LWAS during level walking.
Walking at a self-selected gait speed, the people with medial knee OA
generally showed similar gait patterns, such as similar step length, step width,
and duration of stance phase, that were similar to those of the healthy control
group. While wearing LWAS, the people with medial knee OA demonstrated a
increased demand for dynamic control in the M/L direction. However, such
demand decreased in the A/P direction with unchanged gait speed.

The contralateral leg toe-off (T1) indicated the end of double leg stance
(DLS) and the beginning of single leg stance (SLS). At this instance, the
unchanged IA and RCIA in the A/P and M/L direction indicated that, while
wearing LWAS, people with medial knee OA adopted strategies similar to
those of the HC group during the transition from DLS to SLS. However, the
changes appeared when the first and second peak internal knee abductor
moments occurred (T2 and T3), the two moments at which maximal joint
loading was needed for balance control during SLS, as well as at heel-strike
of the contralateral leg and the ipsilateral leg (T4 and T6), the time points of
transition from SLS to DLS. During these two periods, people with medial
knee OA had greater IA with unchanged RCIA in the M/L direction while
wearing LWAS. Previous studies have suggested that maintaining balance
depends on the positions of COM and the magnitude and direction of COM

velocity with respect to the base of support (Pai, Naughton, Chang, & Rogers,
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1994; Pai & Patton, 1997). For this reason, the greater M/L IA has been seen
as a sign of instability (Chou et al., 2003; Lee & Chou, 2006). Previous studies
showed that the LWAS had positive effects in reducing the internal knee
abductor moments and joint pain (Hsu et al., 2015; Yeh et al., 2014); however,
the increased M/L IA found in the present study, indicating that the LWAS
seemed to induce instability in the M /L direction and increase demands on
dynamic control.

Some studies that addressed dynamic control during locomotion have
suggested that smaller M/L IA were the strategies that people would adopt
when facing imbalance; whereas, when greater M/L IA appeared, greater M/L
RCIA with opposite direction was required to prevent falls (Chien et al., 2014;
Hong et al., 2015; Hsu et al., 2010). Once away from the base of support, the
COM with faster velocity in the opposite direction were used for keeping an
appropriate distance between the COM and the base of support; otherwise,
falls may occur during locomotion. Furthermore, the increased M/L IA may
also be accompanied by an increased step width during the transition from
SLS to DLS. This is one way to enlarge the base of support and thereby to
prevent falls (Chien et al., 2014). However, the step width and M /L RCIA in
the present study was unchanged when LWAS were worn. The M /L RCIA and
step width may have remained unchanged due to the amount of challenge in
the task. The task in the present study was level walking with LWAS worn in
regular shoes, which may be easier than crossing an obstacle or wearing
narrow-heeled shoes (Chien et al., 2013, 2014; Hsu et al., 2010). Yeh et al.

reported that the LWAS would not change the M/L COM position but make
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the COP lateral-shifted to reduce internal knee abductor moments in people
with medial knee OA (Yeh et al., 2014). These finding indicated that the
increased M /L IA were induced by the lateral-shifted COP. Thus, although
the M/L IA increased, level walking, a relatively easier task, enabled the
people with medial knee OA to maintain COM trajectory in the M/L direction
without increasing their M/L RCIA and step width. The unchanged duration
of stance phase and step length found in the present study also support this
explanation. The challenge of increased M/L IA with unchanged RCIA and
step width while wearing LWAS during level walking seemed not to cause
instability in people with medial OA; thus, they were stable enough to
complete the swing phase. However, when facing a more challenging task,
including obstacle crossing and uphill walking, people with knee OA may
require different control strategies to maintain dynamic stability in the M/L
direction. It may be necessary to design training in M/L balance control for
people with medial knee OA when applying LWAS.

Although the increased M /L IA while wearing LWAS during level walking
seemed not to affect balance control more in the M/L direction, several effects
of LWAS on the dynamic stability in the A/P direction could be found. At heel-
strike of the contralateral leg (T4), people with medial knee OA tended to
reduce their A/P IA. Shortening the distance between the COM and the COP
has been suggested as a conservative control strategy for dynamic stability
(Huang, Lu, et al., 2008). It might be helpful for people with medial knee OA
to maintain sufficient A/P stability with minimal effort under the greater M/L

sway of the COM with respect to the COP. The smaller A/P RCIA with
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unchanged IA found at toe-off and heel-strike of the ipsilateral leg indicated
that a different strategy was adopted by the people with medial knee OA while
wearing LWAS. At toe-off of the ipsilateral leg, when the COM was located
posterior to the COP, the smaller negative RCIA in the A/P direction indicated
that the COM moved posteriorly with a slower velocity. The slower velocity
directed posteriorly may prevent the COM from moving posteriorly too fast
and thus keep the COM forward. This strategy could be helpful in further
propulsion after toe-off. The smaller negative RCIA in the A/P direction at
heel-strike of the ipsilateral leg may also be beneficial to postural control. At
this instance, when the COM is located anteriorly to the COP, the slower
forward velocity might prevent the COM from moving outside the base of

support, thereby preventing falls.

5. Conclusion

The immediate effects of the LWAS on level walking were investigated in
people with medial knee OA. In the A/P direction, shortening the distance
between the COM and the COP at heel-strike of the contralateral leg and
reducing the velocity of the COM at toe-off and heel-strike may help to
maintain balance and prevent the COM from moving outside the base of
support. In the M/L direction, increased IA during translation between SLS
and DLS indicated an increased demand on postural control. However, the
people with medial knee OA could still manage this challenge during level

walking with unchanged RCIA. It suggested that the balance training
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program for M /L dynamic stability were required for users. Furthermore, the
effects of the LWAS on other types of locomotion, such as obstacle crossing

and uphill walking, should be also addressed in future studies.
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RIS

FH AL 4 (sustained attention) E_BAMAIFH I I WL EnE- KpF
2 50 4 (Virk, Williams, Brunsdon, Suh, & Morrow, 2015) - # §32 & 4 2457
AP b BRF LAR A L (46~92%) ¢ b B R LB pA B T R
MR 4 24 % (Hyndman, Pickering, & Ashburn, 2008) » £ 51 % en-T 722 p
# 4 757 i (Hyndman & Ashburn, 2003) - e P » IR 4 » EIFR B 26 F
PR ERTERIFF o SEFEE L BEOEFTEIL N REARG
AR Y R BRAEFFIELRL G o R PR R T E B R
& 3% o

T Mot B3 EPLp|% (Computerized Digit Vigilance Test, C-DVT) ¥ il ig ¥ §
e B R adEFEF 1 £ 4 (Yang, Lin, Chen, Hsueh, & Hsieh, 2015) < C-DVT =
BB = (1) HY R Ef‘aﬁ,m? T8 tC-DVT 2. 4L P e i+ (36 %.% ) »
DHERE (EFRT O Xehfdde» D7 ERIF ) > {17 R
iRl e (2) % pPait & P C-DVT 2 % R 42 (10 A 48P ) » 2 7 p &6 |83t
A ERTEMTRR A R b BEER S B CDVT T 2 PR E5RR S
R APt RA A R AR R TEFER IR M PR (3) P EEE
U AW EHRBEOEEFIR C-DVT £ 5 2HE L PIE R ~ PR E L R
(Yangetal.,2015)c 12 + iRBEEw C-DVT ¥ & il ig ¥ 5 »xeddd LR 4 3=k
e ] A R

pw C-DVT i/ s ¥ P48 38R £ 34 (random measurement error)
A PEERERNT R RS RIB R D o MEPRIE L AT B R

LT HTTHRT 0 FIEP A BRFF RS LR BFLI KL 0 &
Mg R R % # & Tk (Portney & Watkins, 2009) o g8 iR B £ ¥ ]
¥ )% @ At (percentage of minimal detectable change, MDC%) & 45 1% - i
PRI FAARER AT G A Foh P B CDVT &* 07 b
i B MDC% 5 ¢ B % T 354 #51 15% (Yang et al., 2015) - S8R £ %4 < - 4
BTG EEE F R B R e A S R et (o B R yRA oz o g
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WA AR F TR ) 0w T R ) S Tk - (Beckstead, 2013) © &
it '8 M C-DVT esn MDC% - Rl¥ #% = C-DVT 2§ * § & -

Wy TRk 2R P R 0 MR R EL h 2 2 0 (1) § s T
¥ 5 E Rl VRSP E T s A s B H A THE T M TR E
A Arig e enA Bed fEE (2% 2 ™M) (Schreuders et al., 2003) 5 (2) H# 4r Y pF
BBl 3R m B A Y PR R RN RIER Y a2 R (et 2 B E AR
£ 3% ) > Em "% MR E 374 (Lu, Huang, & Hsieh, 2009) - X @ » it = fé%5
B CDVT SR EFL DR TN Ao AT L P ni vl * - fa-
N (5 ERERB-T AR Y PER) %R C-DVT g iR £ 34 2.3 MO R4
RN UEE R o MAERRI R AL D F e SR D E D §iE N
PRt - fEE R VEHE R RERY R

WAl

%Piéﬁ%ﬁ?f’ﬁiﬁéi%ﬂ%—@%%&%§¥&°%$iﬁ%
g = (1) %59 b (2) #FpLELE pp gL (3) R4 &
PRE MRS R B AL RISRE o 4B R FARS A E R S T R 0 B
PR o AT G AMBRAR §FLLE P AFFOEFRARLY -

—EF
AEFT2ZIEPFRFL104# 47 210583 « 28 AT 2 BRETHER
xR ()  REBRFI - AP FREAFRZ%SY LTG 4
(National Institute of Health Stroke Scale, NIHSS) (Green, 2006)~ i ;% 4 4 P|% (Mini-
Mental State Examination, MMSE) (Folstein, Folstein, & McHugh, 1975) & = < § £
(Barthel index, BI) (Mahoney & Barthel, 1965) > =& B Zz £ (A 55 ¢ b B

TR RATI S R P A EH)
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B GNTE MRS R R A 2 ek i R RBTHE BB RS
FZenp N C-DVT 32 (1 MY 2258 %) o ZWd B il Fplske
A3 REAR X NRBTHenEE AR - =% C-DVT 5 € § &gtk LpF
B(Lr3rd) »IFE SR EFFES2L -

2§ P ds C-DVT 0% R TR (T % R BTioim 2 %34~ 3%
Py - R Tmand S ) o R4seiplie o ot s fA5 R 2 0 EUF BT R 4o 0
3 E o

BRz A v B BRpRE o 7 R E s BRI R KT
ARReY b Pl (FRER) 2 o

= §HETA

(—) C-DVT

CDVT = # L+ -CDVT 2 p 37 &4 2 Y (28 42) &1 5l
(120 4) = B0 o BRYIA » £3EF § F ¥ 4ol CDVT (i mF fis 0
HETFF P TR R (FF) 7 SB#EF ) LF e 7 THF 6,0 FARMER
TrO 4k FEoRET TX fbe R NRIS%Y 0 F FH R 8 FHT 640
A TN XFF R RFERL > g 2 2 ggenit ¥ C-DVT - C-DVT 11
FAARIKRATT R DR B LR AR o WRTE PPFRASE > B R B R
Fiid 4 AxE (Yangetal,2015) o 28 R - C-DVT 2 48385 5 » 4 & chgf
AR A RE BTG Z 0 (1) BREGDBIERN > mEh BTR R EOT R
5 (2) HR AT FS I RGE £ RS HIMT R i B LR C-DVT e ie>
22 gtk (Yangetal,2015) > @ 2285 2 &4 454% - C-DVT & * 09 b
BELG AEOLRIGR - PEOTR 2 L ek (Yangetal, 2015) o

100



BREERE Jiaw® FEE MIVE DR BE

(=) BI

BIZRPFr2pidEsdandd 27 103 (ot &S ~F iz BAfFED
%) oBI# 2483 23 3t kgl A B (AokRE B AL S 0-1 3
A EBAeFE AR 5 0-1-2-3 34 ) o BLeh A A3 0~20 A » A BB X 4 % 3
FOp A LB ARASS - BLEY 07 hHREF XHEDERIGCR SRFF
TR~ kTR~ TRRDPCRE 2 B 5 F 1t (Hsueh, Lee, & Hsieh, 2001; Hsueh,

Lin, Jeng, & Hsieh, 2002) -

(=) MMSE

MMSE i ek 8277 3 R E s 2 35ws i éi k£ 4 - MMSE £ 5 30 48 »
Gl paEp (Lo ~EmPeis AR cFT R v EE Y FREB 2
ZREMMAEZE) o MMSE 2 &4 /i3t 0~30 ~ [ » & Bcdk g A & B X aniios i dx
¥ o MMSE Jg* >t ¢ b b & F RITDERIG R ~ L hie PR & Tk
(Agrell & Dehlin, 2000; Grace et al., 1995) -

(P9) NIHSS

NIHSS i fesk 2177 ARk £ 4a 4 end b Jc & 42 A 45 4% (Green, 2006; Lyden
etal,2005)c 2 £ 5 1342> ¢ z 11 B (doiidimitd ~F37ad IR EH
i 4 %) oNIHSS ™ 3~5 & <224 » 343 N FREp 7 8 (4 L
0-1-2 354 5 T oL@ do 4 % 0-1-2-3-4 324 ) o NIHSS eho A 4 5 0~42 A~ B » A #ikc
AR R B2k BrE A2 R ARF o NIHSS &% 209 hom k& 5 i ipl-
REMNEFTELZIFFE%XREFZ R -

g~ BT

"EWRIEFE A A ] ¥ MR @ (minimal detectable change, MDC) & 4p
o MDC * & 3% 1 & G EA4F %R » 30 0 o KRBT RSP E R T g S
\ﬁ:iﬁ»ﬁé’\%@ogﬁr 22 MDC ZH# A< "R AT 1 22 35457
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T -MDC¥d i1l + =% 2% (standard error of measurement, SEM) &
%a@,gygﬁﬁzﬁg:MMﬁﬂﬁ6xﬂMxviu96éa%%¢u¢ﬁw
SR ) 5@ SEM PR AR Bk 2 2 R AR (TRESRIREL) 2T
%1 ICC ¥4k A& # % (standard deviation, SD) 3+ 5 @ # (+ 5 258 2 ( SEM =
SD x /(1 — ICC) (Haley & Fragala-Pinkham, 2006) » J2 # 2. MDC9 # (& fi, 4+
= 2 T 391 £ 9 10% (Flansbjer, Holmback, Downham, Patten, & Lexell, 2005)

R RN F]S SR (2-way random effect model) 2. 2 4p B %
#c (intraclass correlation coefficient, ICC) (Shrout & Fleiss, 1979) » % C-DVT = #&
R SR - R ICC 2 070 & C-DVT &5 7822 L R- KL 7
FORAA L T (BlAe i AP R EGERE ) S ICC = 0.90 A
A% CDVT & 2 4Fen Bl A > 7P B u ka8 (oo fRht RIEE- B
ZaFE L E 4 BB ) (Aaronson et al., 2002) °

Ry R ¥ S0 647 H(Cohen’s d)A 45 » S 4 = 52 #] S 2 C-DVT *
o~ (5plZ T 3ok #icih L B A7 B (Cohen, 1988) 1 d > 0.2 X 4 C-DVT £ #= & chit
Ve ;d 20510 4&° R2ZRY st d = 0.8 Bl R &Y »/g g (Portney &
Watkins, 2009) -

£

g

21 ERBEZACETR 23 16 BR 2Ly > o0 et Dijh
RY PR 8T 2 R pBTe 2 e o T Rasw Rl TR AR B T
THERIPTE o mBRACETREZ MR - g@ag’%ﬁiiﬁ&w
HE 593 %k 9L Bt 2R S (50.0%) - 2. (43.8%) 97 A2iB
i&m%w@émﬁyﬂ&v%ﬁibﬁﬁﬁﬁ§21304r§%ﬁ%ﬁﬁﬁ
VR E RS (p = 0.035) b H g m (5 g PF R -MMSEBI{- NIHSS )
LR SATHFLE (p = 0.156~0.891) « ** C-DVT 4 i3 & » = =B H4mi

I

¥ C-DVT I fEF i 0 4328 L =0 C-DVT % 4 3 PR (1.3~2.6%) ©
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BREERE e

*1
BE2 A HFH (N = 16)

FRE MIEE A

HHE

Fi4/ 0w

HapyBre

= P BT ke he e R

(n =8 (n =18
B > A(%)

7 4 (50.0%) 4 (50.0%)
L 4 (50.0%) 4 (50.0%)
E# £ 653 + 9.2 534 £+ 9.8

B> A (%)

e 4 (50.0%) 4 (50.0%)

+ 3(37.5%) 4 (50.0%)

3 1(12.5%) 0(0.0%)
FEEY 0 A%)

A 3 (37.5%) 4 (50.0%)

re g ) 5(62.5%) 4 (50.0%)
HTEE » A(%)

") 3(37.5%) 3(37.5%)

e 2(25.0%) 2(25.0%)

CRNE R 2(25.0%) 2(25.0%)

L8 1(12.5%) 1(12.5%)
BRER & 20 + 12 2.1 + 20
NIHSS » A(%)

<8 8 (100.0%) 6 (75.0%)

8~10 0 (0.0%) 2(25.0%)

>14 0(0.0%) 0(0.0%)

BI 184 + 26 19.8 + 0.7
MMSE 274 + 22 265 + 2.8
C-DVT 47 3P2 5 4% 8(%) 1.9 + 1.6 26 + 4.8
C-DVT B£8R (%) 13 + 0.7 22 + 2.0

2 ERFRIAFER (C-DVT chi gtk ) ~ Mg RIE 54 ~ £RIG RE R

YA enig b o PR 2 g o M RY PR 8 - s R BT i iR ko 0

A3 (L 323003 22 2633 §5) & 1 3= (286.5 7 249.9 §) T E AR R o0& i
¥ZE (p = 0089 0.122) -
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R ER R LB E R TG 7 o BB Z RN RS WP

2

me7mﬂ~%W SRR CERMEFLERY T (N = 16)

Bt B e Y F 45 ]
P (Tio ok BB L) (F)) 2633 + 485 3003 + 30.7 263.7 + 489
B (T BB L) (§)) 2499 + 279 286.5 + 43.3 2484 + 258
L8 (T REL)(F) 134 + 271 13.8 + 288 153 + 29.1
ICC (95% C.1) 0.74 (0.22~0.94) 0.69 (0.11~0.93) 0.70 (0.12~0.93)
SEM (%) 19.8 (7.7) 20.6 (7.0) 21.1(8.2)
MDC (%) 54.9 (21.4) 57.0 (19.4) 58.5(22.9)
Yt (d) 0.34 0.37 0.39
piE 0.207 0.217 0.181

WP E L R R T A RY PR 2 MDC% 3
BIB-T35m K20 (21.4%) 0 @ Rdesdplled * (22.9%) % &2 % * MDC i s

C(19.4%) ~ = %%

W§§gﬁ%ﬁ%$7kl:4aﬂ%lhﬂﬂmmC& (54.9) ~ H 4v 1Y
B2 (57.0) R4ssplEdk s (58.5) -
EREREMTEEFR - X %pBTineh £ (ICC = 0.74) ~ R4 p=
8=t (0.70) 0 @ M Ao Y PR B (0.69) ©
RY 2 pen ST - X wRBTHeOL L RBE] (d = 034) H=
SR PR (0.37) 0 @ 1 Rdes iRl e Bk (0.39)

e

AL RH S RY B e R £ 4 (MDC% = 19.4%) o= % %R
BT o (21.4%) 400 LT RASRIE (22.9%) o 4 5k BT S AR5 5
3G e rg 04 C-DVT g gl 554 > 2 3 4o Y P ehoi gl o d 20
MDC%¥ # 12 247 % cha e @ L3 2@ PRI EFL (TRARBH a5~
Rles g B0 LT AGEL FIE S L L MDC%N#E ) o iR 4 | (&
PG AR PR ) A3 0 bl %R C-DVT W K 4 5 A s

RY PR o ARG B RAPRIEFEL S 2 o
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AR E R MDC o MDC% & 528 R £ 354 3p i % 4852 (12 MDC
RAp TR Bl Z SR T AREA O] ) M AR T R A ALY R e
%A Rl E R (C-DVT 0 & 4548 ) LB (e @ 4328 > H 4o Y
PR eF 3003 0= SoE BT e Rl F 2633 §50p = 0.009)F B o d > MDC%
G L e R NPT PR L AR o G MR AL Bt A2 o
FI o 4R O F Ll OMDC MDCY% {3 & * i A5 3 MR 3R iy e
Rl R » AP KRBT 0w 5 ICC 8 F (0.74) 0 & H 4 Y
PERY e ICC (0.69) B #2 Ja 4535 iB] s dp 12 (0.70) o X 5 % B om 4 = 6 p{BT 3o
2R3 R a0 G Btk C-DVT eh ifl- R4 R S Y P ek 00 4
"od 3 ICC 7 MME sz R s A | (2 Rl =
SRS SRR | )@ o Z FEERIBT AV G ARG B4 LR Ria E e
RY e R LD SERBT e (d = 034) BHRY B
(0.37) sl AR R4e25 Rl (0.39) <] o 0t 5% BT H S Y P S S0w R
Be $hz iR 5 02T 4R i C-DVT bty sl fe 12 = =005 ip] BT s &
AF o = K RIB-T I 2 WY SRR 0 F oA B GV RIER R vk B IRy
o R eBE WA LR % PRI RRBREETFT M AT SEET
= EEPRIBT T G A G M C-DVT Z Y »e g™ 2 0 A RFT 7 LR P
B 2R (e R T SVRIER ) PR RO MR T
AT FR AP N C-DVT 2RI EFL 2L RIG R DRE7 -
Regad PHERET -RaAOFTaRFSLBIGERZ #Fﬁ-r (ICC) kPt 7]k St i
% (systematicbias, 4o @ BUY »2fl ) BRI FA BT AT Y 0 B Y
PER Y s (d = 037) = R BT ¥ae L (0.34) LR Y 2R A
MG A LA forh- RPoiEm A2 SR EEL ) R PG AE NI G o
ARG Y BT C-DVT sigisipl B354 ~ £ Rl R B RY s Hp g
(Yang et al., 2015) Z - Sg# R & F L P30 > AL ¥ = 3% B3 3 MDC%
(19.4%~22.9%) #5+ *t 4 p 7 7 46.8(15.4%, Yangetal.,2015) « £ ip] 2 R0 &
By ¢ = 85 p] % 58 e ICC (0.69~0.74) #hdih p =% (0.92) 45 @ Y »efyen
AT P FRZ AR A BE (d = 034~0.39) 3 Hp g (015,
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Yangetal,2015) + ¢ A 7T HRM A R/Y > TR E AT R AR @SBRI
F(dr Al a A JEFHIIAREIAMNRKRESBE) 2a KEH AL F
BRREFTH e 2AFTY 0 2 CDVT %R S N anlti s L2 2R (
A = 258489 4) BB (544~648 F)) o] > @ AFT T HhFe2 2 iy
#% (MDC% ~ ICC ¥ Cohen’s d) "3).%\#\%;315 o blde 1 ICC 22 7 B & 45 5
RE(BEREREFDRE)ELPIRE (AL RI2%E ) a4t F(Shrout
& Fleiss, 1979) : ¢ # & % B ] pF > ICC ehfic (@ 7 i 14 ; * 4r Cohen’s d #18 ;¢ 7*
A~ LT AR R (Cohen, 1988) 1 #4» ~ L2z AR | P 5 2 i B
X SRR AT SEH R AERE BRI (o 2 B RER) 27 Rk
Ra o> AFF2ARP o (Z %R NN C-DVTEWPIEFEL ~ L RIG
Ry Al E ) B S aE 2 APE A P LG HBE 0 A R A ) R
A AR R 2 PG O PRI MR E A 2 AR e
A2 = (D) AFLEHES QR R A T i RS

EAFTG R A4 F e (2) R4 R TR B i - S R T s

=1

Voar M RAs e B E E R B R E 0 B MR Z S BT ke e v MR §
FAAPE c AR F Rtk Al (4o & 230 %) o HH A RAeE Rl
TRV BSR4 C-DVT 2 £ RIG AR BRI E 4 & Y e e

&
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Reducing the Random Measurement Error of the Computerized
Digit Vigilance Test in Patients with Stroke: A Preliminary Study
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Abstract

The Computerized Digit Vigilance Test (C-DVT) is an efficient and valid measure of
sustained attention that has a great potential to be used routinely in clinical settings.
However, the random measurement error of the C-DVT remains large. The purpose of this
study was to investigate potential methods of administration to minimize random
measurement errors of the C-DVT. Test-retest reliability and practice effects of these
methods were also compared. Sixteen patients with stroke were randomly assigned to two
groups (i.e., "increased practice time" and "averaging two assessments") with each of 8
patients. The results of the original C-DVT group were extracted from the "averaging two
assessments" group (i.e., the first testing at the pre- and post-assessments). Regarding the
random measurement error, we found that both "increased practice time" (19.4%) and
"averaging two assessments"' (21.4%) groups had smaller percentages of minimal
detectable change than that of the "original C-DVT group" (22.9%). Considering test-retest
reliability, only the "averaging two assessments" group had a higher intraclass correlation
coefficient (0.74) than that (0.69~0.70) of the others. About practice effect, both "increased
practice time" (d = 0.34) and “averaging two assessment sets" (0.37) groups had smaller
effect sizes than that (0.39) of the "original C-DVT" group. Our findings support that
increased practice time has the potential to reduce random measurement errors of the C-
DVT; whilst averaging two.assessments may be a better choice for reducing test-retest
reliability and practice effect. Further study can verify effect of increased practice time on
random measurement error with a larger sample size.
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