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Abstract Objective: To investigate the feasibility of poststroke interventions using a motiva-
tional instructional design model with occupational therapy (OT) and swallowing therapy (ST)
and the model’s potential physical and mental health effects.
Design: An open-label, single-arm, feasibility study on the Attention, Relevance, Confidence,
and Satisfaction model.
Setting: Two convalescent rehabilitation wards.
Participants: Twenty-five patients with stroke (N=25) (19 men; mean age, 62.4§11.9y; 61.9§
36.8d from the first stroke) were recruited.
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Interventions: Twelve participants received a motivational approach based on the Attention,
Relevance, Confidence, and Satisfaction model during OT (OT group), and 13 received it during
ST (ST group). The intervention lasted 40-60 minutes daily, 5 days weekly, for 4 weeks.
Main Outcome Measures: The primary outcomes included the dropout rate, an adverse event,
and the participants’ acceptability of the intervention. Paretic arm function was assessed in the
OT group; swallowing ability was assessed in the ST group; and activities of daily living, depres-
sive symptoms, and apathy were assessed in both groups.
Results: No participants dropped out of the intervention or experienced an adverse event.
Twenty-one participants (84%) were satisfied with the intervention, and 19 (76%) hoped to
continue receiving it. The OT group showed statistically significant improvements in paretic
arm function and activities of daily living (Cohen’s r=0.68-0.77), whereas the ST group
improved in swallowing ability, activities of daily living, and depressive symptoms (Cohen’s
r=0.62-0.85).
Conclusions: The interventions using the motivational instructional model with OT and ST were
feasible and could improve poststroke paretic arm function, swallowing ability, and activities of
daily living after stroke.
© 2024 The Authors. Published by Elsevier Inc. on behalf of American Congress of Rehabilitation
Medicine. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
Stroke is a primary cause of disability and requires continu-
ous care.1 Rehabilitation is recommended to promote post-
stroke functional recovery, enhance independence in daily
activities, and improve quality of life.2 For example, task-
specific training for upper-extremity function, such as con-
straint-induced movement therapy and mental practice,
and functional task training to improve the activities of daily
living (ADLs) and social participation are provided in occupa-
tional therapy (OT).2,3 In addition, swallowing therapy (ST)
for patients with dysphagia includes compensatory strate-
gies, such as modifying fluid and food consistencies or feed-
ing posture, and rehabilitative approaches involving
swallowing exercise or skill training.4 The independent
efforts of the patient are essential to continue receiving
these therapies. Therefore, motivation, a “mental function
that produces the incentive to act; the conscious or uncon-
scious driving force for action,”5 may be associated with
improved poststroke functional recovery.6-8

Motivation for rehabilitation programs is a dynamic con-
dition rather than a static quality.9 Social factors and
patients’ personalities or clinical characteristics are possible
determinants of motivation for rehabilitation.9-12 For exam-
ple, negative experiences and rehabilitation perceptions,
such as boredom, low self-efficacy, and inadequate knowl-
edge about the benefits of exercise, may decrease motiva-
tion.9-11 Notably, various motivational interventions, such
as motivational interviewing and goal setting, are used in
stroke rehabilitation13-19; however, there is insufficient
evidence indicating that they improve rehabilitation
outcomes.20,21 Therefore, developing additional strate-
gies to improve patient motivation and outcomes is
essential.

The Attention, Relevance, Confidence, and Satisfaction
(ARCS) model is a motivational instructional design model
that structurally presents policies and procedures on how
educators should design learning environments to motivate
students to learn based on motivational theories.22,23 It is
currently applied to various fields, such as engineering,
pharmacy, and nursing.24-29 Regarding rehabilitation, only
one study has used the ARCS model for patient education on
fall prevention.24 The ARCS model helps educators identify
the component of instruction that affects student motiva-
tion and determine strategies for solving motivational chal-
lenges in instructional materials and methods; therefore, it
may also help therapists increase patient adherence to
rehabilitation.16,19 However, to our knowledge, no study has
used this model to motivate patients during rehabilitation
programs. Therefore, we aimed to investigate the feasibility
of an intervention using the motivational instructional
design model with OT and ST and its potential effects on
physical and mental health outcomes.
Methods

Study design

This was an open-label, single-arm feasibility study. The
study protocol was approved by the appropriate ethics com-
mittees at the 2 hospitals (approval numbers: 216-2 and 18-
62). All participants provided written informed consent
before enrollment in the study. The study was conducted fol-
lowing the Declaration of Helsinki of 1964, as revised in
2013. The study protocol was preregistered in the University
Hospital Medical Information Network.
Study setting

This study was conducted in convalescent rehabilitation
wards. Intensive rehabilitation programs to increase the
likelihood of home discharge are provided in the wards for
patients who still need assistance in ADLs after acute treat-
ment.30 Notably, all study participants underwent one-on-
one conventional inpatient daily rehabilitation, including
40-60 minutes of physical therapy and OT. Additionally, par-
ticipants with dysphagia received 40 minutes of ST, 5 days
weekly. OT included task-specific training and functional
task practice. ST included compensatory strategies and
rehabilitative approaches.
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Participants

Patients were consecutively recruited from 2 hospitals
between August 2019 and March 2022. Patients in 1 of the 2
hospitals received the intervention using the ARCS model with
OT (OT group), and those in the other hospital underwent the
intervention using the ARCS model with ST (ST group). The
inclusion criteria for both groups were age 40-90 years, being
within 180 days of first-ever stroke, having received OT or ST
for at least 1 week after admission, scheduled for hospitaliza-
tion for at least 4 weeks in the future during screening, and a
Mini-Mental State Examination score of ≥24 points.24,31 An
additional inclusion criterion for participants in the OT group
was having unilateral upper-extremity motor paralysis,
defined using a score of <66 points in the upper-extremity
motor subscale of the Fugl-Meyer assessment because a maxi-
mum score of 66 indicates no impairment.32 An additional
inclusion criterion for participants in the ST group was having
dysphagia, defined using a Food Intake Level Scale (FILS) score
of <9 points.33 The FILS has been validated on the Functional
Oral Intake Scale (r=0.96-0.99).33 In addition, the intrarater
reliability for the FILS was excellent, ranging from 0.83 to
0.97, although the intrarater reliability for the Functional Oral
Intake Scale has not been reported.33 Furthermore, the FILS
may be theoretically more sensitive to changes in the oral
intake of food and liquid over time, as it includes 10 items
compared to the 7 items in the Functional Oral Intake Scale.
Participants were excluded if they had mental impairment hin-
dering their compliance or any comorbid neurologic disorders.
Potentially eligible participants were identified through medi-
cal records reviewed by a researcher at each hospital (second
and third authors). Demographic and clinical data, such as age
and stroke type, were obtained from patient medical records.

Intervention

The intervention was to explicitly motivate participants
using the ARCS model during inpatient daily OT and ST ses-
sions. The ARCS model was used to assess the participants’
Fig 1 Intervention involving the application of the ARCS mo
motivational challenges and design motivational strategies,
which were implemented in both groups during the 5-day
weekly therapy sessions.

The intervention comprised an iterative process with a
cycle of assessing motivational challenges, designing moti-
vational strategies, and implementing them (fig 1), which
lasted 4 weeks and consisted of 20 therapy sessions.

Assessment of motivational challenges
Therapists assessed the motivational challenges of patients
in the rehabilitation environment from 4 perspectives,
shown as the 4 statements in box 1. The assessment was per-
formed based on the clinical observations of patient behav-
ior and their answers to a given questionnaire survey on the
motivation for rehabilitation. The survey included 4 items
corresponding to the 4 dimensions of the ARCS model. Each
item was rated on a 5-point Likert scale that ranges from 1
to 5 (1=strongly disagree, 2=disagree, 3=uncertain, 4=agree,
5=strongly agree). In addition, the sum of the scores of the 4
items was calculated as the motivation level score. The
questionnaire given to participants in the OT group is shown
in box 1. The assessment was conducted at baseline and the
end of the 5th, 10th, 15th, and 20th therapy sessions.

Design of motivational strategies
Based on the assessment results of motivational challenges,
therapists determined specifically when and how to use
motivational strategies during therapy sessions. This proce-
dure was performed at baseline and the end of the 5th,
10th, and 15th therapy sessions. In this study, motivational
strategies were defined as concrete tactics, techniques, or
approaches to orient patients on rehabilitation by solving
motivational challenges.17 Therapists were allowed to refer
to a list of motivational strategies (table 1) when determin-
ing appropriate ones. The first author initially developed the
list based on data from the educational literature on the
ARCS model,22,23,25,29,34 semistructured interviews with
physical therapists,35 and our previous study on motivational
strategies for stroke rehabilitation.18 Finally, the first and
del of motivational instructional design to rehabilitation.



Box 1 A survey presented to participants in the OT group.

Below are statements regarding your experiences and perceptions of occupational therapy programs provided by me within the past
7 days. Please read each one and indicate to what extent you agree or disagree with each statement.

Statement 1: I was interested in the provided occupational therapy programs.
� strongly disagree� disagree� uncertain� agree� strongly agree
Statement 2: I understood the relevance of the provided occupational therapy programs to my goals and needs.
� strongly disagree� disagree� uncertain� agree� strongly agree
Statement 3: I had the confidence to accomplish the provided occupational therapy programs.
� strongly disagree� disagree� uncertain� agree� strongly agree
Statement 4: I was satisfied with the provided occupational therapy programs.
� strongly disagree� disagree� uncertain� agree� strongly agree

NOTE. Participants in the ST group were given a survey in which “occupational therapy” was replaced by “swallowing therapy.”

Table 1 List of motivational strategies based on the ARCS model.

Categories Subcategories Examples of Motivational Strategies

Attention Perceptual arousal
ie, capturing the patient’s interest

� Engaging in pleasant conversation with the patient to help
him/her enjoy the rehabilitation process.

� Providing a suitable rehabilitation environment so that the
patient can comfortably engage in the practice.

Inquiry arousal
ie, stimulating the patient’s inquiry

� Allowing the patient to consider how he/she could
successfully perform the provided practice tasks.

Variability
ie, maintaining the patient’s attention

� Providing rehabilitation programs with variations.

Relevance Goal orientation
ie, meeting the patient’s needs/goals

� Providing the patient with the practice tasks that are
related to his/her rehabilitation goal.

� Explaining the necessity of practice to the patient.
Motive matching
ie, matching the patient’s interests and learning
styles

� Offering a group rehabilitation program.
� Providing the patient with rehabilitation programs that
have game-like properties, such as virtual reality.

Familiarity
ie, creating links to patient experiences

� Applying patient preferences, such as hobbies, to practice
tasks.

� Providing practice tasks that the patient can complete
using his/her previous experience.

Confidence Learning requirements
ie, developing a positive expectation for success

� Setting rehabilitation goals that are perceived by both the
therapist and the patient as relevant and achievable.

� Providing verbal and/or visual feedback regarding the
results of the practice to the patient.

Success opportunities
ie, supporting or enhancing the patient’s belief in
his/her competence

� Gradually increasing the difficulty of a task according to
the ability of the patient.

Personal responsibility
ie, establishing the patient’s effort and ability as
his/her basis for success

� Respecting the patient’s self-determination.

Satisfaction Natural consequences
ie, intrinsic reinforcement

� Recommending the patient use tools such as a diary or
graphs that enable him/her to track his/her progress.

� Providing opportunities to use newly acquired skills through
rehabilitation practices.

Positive consequences
ie, extrinsic rewards

� Providing the patient with positive evaluations and
encouragement.

� Promising that the patient can do his/her favorite practice
tasks after completing his/her least favorite practice task.

Equity
ie, demonstrating fair treatment among patients

� Sharing the criteria for evaluation with the patient.
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last authors who learned about the ARCS model completed
the list after reviewing the contents for clarity and rele-
vance. Examples of the design of motivational strategies
based on the motivational challenges are provided in supple-
mental table S1 (available online only at http://www.
archives-pmr.org/).

Implementation of motivational strategies
Therapists implemented the designed motivational strate-
gies during therapy sessions and could change them depend-
ing on the patient’s response.

Therapist training in delivering the intervention
All therapists received 2 sessions of 60-minute training in
delivering the intervention by the first and last authors
before starting participant enrollment. On training day 1,
they learned the concept of the ARCS model. On day 2, they
practiced procedures for determining motivational strate-
gies using the ARCS model. To assess the reliability of the
therapists’ ability to use the model, we asked therapists to
report to the researchers via email weekly on the design and
implementation of motivational strategies in the interven-
tion over the previous week. The therapists received correc-
tive feedback if appropriate motivational strategies were
not designed based on the participants’ motivational chal-
lenges.

Outcome measures

The primary outcome was feasibility, including the dropout
rate, an adverse event, and the participants’ acceptability
of the intervention.36,37 In addition, physical and mental
health outcomes were evaluated within 3 days before and
after the intervention. The same therapist performed the
assessments and the intervention for each participant.

Primary outcome
Therapists recorded the occurrence of dropouts and an
adverse event as these occurred during the intervention
period. To assess the acceptability of the intervention, the
participants were asked to rate the 2 items on satisfaction
with the intervention and intention to continue receiving it
using a 5-point Likert scale ranging from “strongly disagree”
to “strongly agree” within 3 days after the intervention (box
2). To quantitatively assess acceptability, we set our thresh-
old as at least 75% of the overall participants answering
“agree” or “strongly agree” to the 2 items.38

Physical and mental health outcomes
Physical outcomes included motor function of the paretic
upper extremity, swallowing ability, and ADLs. The motor
function of the paretic upper extremity was assessed in the
Box 2 Survey to assess the participants’ acceptability of the inter

Below are statements regarding your acceptability of the intervent
what extent you agree or disagree with each statement.

Statement 1: I am satisfied with the intervention.
� strongly disagree� disagree� neither agree nor disagree� ag
Statement 2: I hope to continue receiving the intervention.
� strongly disagree� disagree� neither agree nor disagree� ag
OT group using the Motor Activity Log amount of use and
quality of movement scales,39 swallowing ability in the ST
group was assessed using the Mann Assessment of Swallowing
Ability and the FILS,33,40 and the degrees of independence in
ADLs in both groups were evaluated using the motor subscale
of the Functional Independence Measure (FIM).41 Mental
health outcomes, including depressive symptoms and apa-
thy, were assessed in both groups using the Self-rating
Depression Scale (SDS)42 and the Apathy Scale,43 respec-
tively. An SDS score of ≥50 points indicated depressive symp-
toms.44 An Apathy Scale score of ≥14 points indicated having
an apathy.43

Statistical analyses

There is little consensus on the appropriate sample size for a
feasibility study.45 According to a previous study,46 a sample
of 24 participants (12 per group) was required to provide
useful information about the feasibility aspects of the study.

We used descriptive statistics to characterize the study
sample and summarize the feasibility outcomes. Partici-
pants’ characteristics were compared between the groups
using the unpaired t test for continuous variables and Fisher
exact test for dichotomous variables. The Friedman test was
also used to examine changes in the motivation level score
during the intervention. To compare physical and mental
health outcomes before and after the intervention, we used
the Wilcoxon signed-rank test and calculated Cohen’s r as a
measure of the effect size, where 0.1 is considered a small
effect size, 0.3 is considered a medium effect size, and 0.5
is considered a large effect size.47 Statistical analyses were
performed using the Statistical Package for the Social Scien-
ces software, version 27.0.a Statistical significance was set
at 2-sided p<.05.
Results

Participants

Twenty-five patients with stroke participated in this study,
12 of whom were in the OT group. The participants’ charac-
teristics are presented in table 2. The 2 groups showed no
significant differences in the participants’ characteristics.

Feasibility of the intervention

No participant dropped out or experienced an adverse event
during the intervention period. The results of the survey
regarding the acceptability of the intervention are shown in
table 3. Twenty-one (84%) participants responded with
vention.

ion provided in this study. Please read each one and indicate to

ree� strongly agree

ree� strongly agree

http://www.archives-pmr.org/
http://www.archives-pmr.org/


Table 3 Participants’ responses to a survey on the acceptability of the intervention.

Responses Strongly Agree Agree Uncertain Disagree

Satisfaction with the intervention 7 (28) 14 (56) 2 (8) 2 (8)
Intention to continue receiving the intervention 12 (48) 7 (28) 5 (20) 1 (4)

NOTE. Values are presented as numbers (%).

Table 2 Participants’ characteristics.

Variable Overall (N=25) OT Group (n=12) ST Group (n=13) P Value

Age (y) 62.4§11.9 61.2§13.3 63.6§11.1 .62*
Sex, male/female 19/6 9/3 10/3 .99y

Type of stroke, ischemic/hemorrhage 14/11 7/5 7/6 .99y

Side of motor paresis, right/left 12/13 6/6 6/7 .99y

Time since stroke (d) 61.9§36.8 65.2§29.7 58.8§43.4 .68*

NOTE. Values are presented as mean § SD and number. P values indicate significant differences between the OTand ST groups.
* Unpaired t test.
y Fisher exact test.
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“agree” or “strongly agree” to the statement regarding their
satisfaction with the intervention, whereas 19 (76%)
answered “agree” or “strongly agree” to the item regarding
their intention to continue receiving it. The survey on the
motivation for rehabilitation was administered to all partici-
pants weekly. The median motivation level score signifi-
cantly increased during the intervention (fig 2).
Potential physical and mental health effects of the
intervention

Changes in physical and mental health outcomes during the
intervention are shown in figures 3 and 4, respectively. The
numerical data underlying figures 3 and 4 are provided in
supplemental table S2 (available online only at http://www.
archives-pmr.org/). Furthermore, the individual data on
these outcomes before and after the intervention are avail-
able in supplemental table S3 (available online only at
http://www.archives-pmr.org/). In the OT group,
Fig 2 Changes in the motivation level score during the inter-
vention. The red line represents the median data; blue lines,
the individual participant data.
statistically significant improvements were observed in the
scores of the Motor Activity Log amount of use (Cohen’s
r=0.80; fig 3A) and quality of movement scales (Cohen’s
r=0.68; fig 3B) and FIM motor items (Cohen’s r=0.77), but
not in the SDS (Cohen’s r=0.02) and Apathy Scale (Cohen’s
r=0.18) scores. In the ST group, the scores of the Mann
Assessment of Swallowing Ability (Cohen’s r=0.85; fig 3C),
FILS (Cohen’s r=0.72; fig 3D), FIM motor items (Cohen’s
r=0.85), and SDS (Cohen’s r=0.62) significantly improved,
whereas the changes in the Apathy Scale scores were statis-
tically insignificant despite a large effect size (Cohen’s
r=0.52). Among all participants, the FIM motor score was
statistically significantly improved during the intervention
(Cohen’s r=0.80; fig 3E), whereas the changes in the SDS
(Cohen’s r=0.31; fig 4A) and Apathy Scale (Cohen’s r=0.34;
fig 4B) scores were statistically insignificant despite a
medium effect size.

For mental health outcomes, before the intervention, 5
of the overall participants had scores of ≥50 points on the
SDS, and 12 had scores of ≥14 points on the Apathy Scale. In
the 5 participants with depressive symptoms, the median
(interquartile range) SDS scores decreased from before (54
[52-55] points) to after the intervention (46 [45-52] points),
with a large (but statistically insignificant) effect size
(p=.13; Cohen’s r=0.78). Additionally, in the 12 participants
with apathy, the Apathy Scale scores statistically signifi-
cantly decreased from before (19 [17-27] points) to after
the intervention (16 [13-24] points), with a large effect size
(p<.01; Cohen’s r=0.75).
Discussion

The ARCS model is used to design the motivational aspects of
learning environments to enhance and sustain students’
motivation to learn.22,23 To our knowledge, this is the first
study to examine the feasibility and potential physical and
mental health effects of the intervention using the ARCS

http://www.archives-pmr.org/
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Fig 3 Changes in physical outcomes before and after the intervention. (A) The Motor Activity Log amount of use (AOU) scale score.
(B) The Motor Activity Log quality of movement (QOM) scale score. (C) The Mann Assessment of Swallowing Ability (MASA) score. (D)
The FILS score. (E) The FIM motor score. Red lines represent the median data; blue lines, the individual participant data. Abbrevia-
tion: r, Cohen’s r for the Wilcoxon signed-rank test.
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model with OTand ST. Our results suggest that the interven-
tion was feasible. We also found statistically significant
improvements with a large effect size in the motor function
of the paretic upper extremity and ADLs for the OT group
and the swallowing ability, ADLs, and depressive symptoms
for the ST group. These findings may provide therapists with
helpful insight into effectively motivating patients to engage
in stroke rehabilitation and offer researchers valuable infor-
mation for designing future randomized controlled trials.48

A representative motivational intervention that has been
used in rehabilitation is motivational interviewing, which is
a collaborative communication style that helps patients
resolve their ambivalence and strengthen intrinsic
motivation for behavioral changes.13,14,20,49 However, previ-
ous studies with motivational interviewing after stroke
reported that approximately 30% of participants discontin-
ued the intervention.50,51 Conversely, no dropouts or
adverse events were recorded during the intervention
period in this study. Additionally, >75% of overall partici-
pants showed satisfaction with and intention to continue
receiving the intervention, indicating good acceptability.
Therefore, the motivational approach based on the ARCS
model may be more feasible than motivational interviewing.
The ARCS model would also present 2 advantages over moti-
vational interviewing in rehabilitation. First, the motiva-
tional intervention based on the ARCS model is specifically



Fig 4 Changes in mental health outcomes before and after the intervention. (A) The SDS score. (B) The Apathy Scale score. Red
lines represent the median data; blue lines, the individual participant data. Abbreviation: r, Cohen’s r for the Wilcoxon signed-rank
test.
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designed to address motivational concerns in the rehabilita-
tion environment through modifications in therapist behav-
iors (eg, explaining the necessity of practice) and the
content of rehabilitation programs (eg, providing rehabilita-
tion programs with variations). This allows therapists to
effectively manipulate potential factors that influence
patient motivation. Second, the ARCS model is highly acces-
sible and can be readily adopted by therapists, including
those with limited clinical experience. The therapists in this
study received only 60-minute training sessions for 2 days. In
contrast, successful implementation of motivational inter-
viewing prompts relatively more intensive training in verbal
and nonverbal communication skills.49 For example, a previ-
ous study reported that therapists underwent an extensive
training program for 4 days, comprising up to 10 practice
sessions until they were deemed competent and confident in
the technique.50 Therefore, the ARCS model can be effec-
tively used with relatively minimal training requirements.

The results suggest that the intervention is potentially
effective in improving physical outcomes. However, we
found no statistically significant improvements in depressive
symptoms in the OT group and apathy in both groups. Before
the intervention, only 5 participants had depressive symp-
toms, and 12 had apathy; therefore, the failure to detect
statistically significant changes in mental health outcomes
during the intervention could be attributed to ceiling
effects.

Study limitations

First, we could not determine whether the improvements in
physical outcomes observed in this study were attributed to
using the ARCS model because of the lack of a control group.
However, the positive results observed in this study support
the need for a randomized controlled trial to investigate the
effectiveness of using the ARCS model in rehabilitation. Sec-
ond, the same therapist performed the assessment and
intervention for each participant; therefore, there may be
possible observer bias. The assessor should be blinded to the
group allocation in future randomized controlled trials.
Finally, all participants were recruited from convalescent
rehabilitation wards. Patients who participated in this study
may adhere more to their rehabilitation programs than
acute stroke survivors and community-dwellers with long-
term strokes.52 Furthermore, the maximal length of stay in
the convalescent rehabilitation wards covered by the insur-
ance is 180 days for patients with stroke and accompanying
severe disabilities,30 which can be longer than the length of
stay for inpatient rehabilitation after stroke in the United
States (approximately 15 days).53 Therefore, further studies
in acute and chronic rehabilitation settings and international
research would improve the external validity of our findings.
Conclusions

This study demonstrated that applying the motivational
instructional design model to OTand STafter stroke was fea-
sible with the potential to improve the motor function of
the paretic upper extremity, swallowing ability, and ADLs.
These findings may provide valuable information to design a
future randomized controlled trial.
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