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Prospective Clinical Research Protocol

1. Research Title, Phase, Protocol Identification Number, and Revision History

- Research Title: Developmentand Data Collection Study ofa Home-Based Gait Rehabilitation Service Using an Insole-
Type Gait Analyzer, Activity Tracker and Self-Report Application.

2. Research Protocol Summary

To simultaneously utilize an activity tracker and an insole-type gait analyzer for
patients with gait disorders, monitoring gait, activity levels, and physiological
signals at home while providing integrated feedback. This aims to assess the
system's usability and satisfaction, analyze changes in gait indicators and physical
function before and after monitoring, and verify its efficacy.

Research Objective

Researcher-Initiated Exploratory Clinical Study

R h Design O i ) i
esearch Lesigh Lvetview 6 weeks, randomized controlled trial

Medical Devices Insol " I
n - it analyzer
for clinical trials sole-type gait analyze

80 patients with objective gait impairment but capable of independent walking

This study explores whether data obtained from home use of an insole-type gait

Target Sample Size and analyzer, activity tracker, and self-report application is clinically significant. The
Calculation Basis target subject number was set considering clinical conditions.

Calculation Basis: The target subject number was set by considering clinical

conditions, aiming to recruit 1 subject per week, 4 subjects per month.

1. Inclusion Criteria

1) Adults aged 19 years or older

2) Patients with a modified Rankin Scale (mRS) score of 2-3 who are ambulatory

3) Individuals visiting Severance Hospital in Yongin who understand the study,

provide informed consent, and complete the consent form

2. Exclusion Criteria

Selection and exclusion . . T . . .
xet 1) Individuals with contraindications to weight-bearing on the lower limbs, such

criteria . . . .
as severe lower limb joint contractures, osteoporosis, or untreated fractures

2) Progressive or unstable brain disease

3) Individuals with clinically significant findings deemed medically inappropriate
for this study by the principal investigator or responsible staff, beyond the above
criteria

After obtaining informed consent, a screening examination is conducted. The

screening assesses whether the subject can independently walk at least 10 meters,
regardless of assistive device use, following a review of baseline symptoms and
signs.

Subjects passing the screening test are randomly assigned to either the experimental
group or the control group, and both groups undergo an initial evaluation.
Subsequently, subjects receive comprehensive information regarding their physical
condition, appropriate exercise intensity (heart rate), and walking status (based on
normal walking criteria), followed by instruction on the home exercise program.

The researcher provides the experimental group with both an activity tracker and

Research Method
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an insole-type gait analyzer and instructs them on usage. Participants are
instructed to wear the devices as much and as long as possible to record usage
time, exercise volume, and gait patterns. They are also instructed to respond daily
via an application to five surveys: sleep, mood, exercise time, pain, and appetite,
completed after waking and before bedtime. Based on the collected measurement
data (heart rate, gait data, etc.), the researcher provides integrated feedback via
phone call once a week. In contrast, the control group receives neither wearable
devices nor data-based feedback.
After 6 weeks, the home exercise program ends, and a final evaluation identical
to the initial assessment is conducted. The experimental group also completes
satisfaction evaluations for the activity tracker, insole-type gait analyzer, and
application. During the study period, any device malfunctions are addressed and
recorded. Device usage rates and satisfaction levels in the experimental group are
analyzed, and pre- and post-program evaluation metrics for both groups are
compared and analyzed.

Evaluation Variables

1) Primary Evaluation Variables

- 6-Minute Walk Test results

2) Secondary Evaluation Variables

- 10m walk test

- Body composition analysis results

- Spatiotemporal parameters of gait

- Korean version of the Mini-Mental State Examination (K-MMSE)

- Geriatric Depression Scale (GDS)

- Korean Sarcopenia Screening Questionnaire

- Korean version of the International Physical Activity Questionnaire (K-IPAQ)
- Handgrip strength test results

- Clinical Vulnerability Scale

- Health-Related Quality of Life Assessment (EQ-5D)

- Mini Nutritional Assessment (MNA)

- Activities of Daily Living and Instrumental Activities of Daily Living Assessment
(ADL & I-ADL assessment)

- Simple Physical Performance Battery (SPPB)

- Timed Up and Go Test (TUGT)

- Berg Balance Scale (BBS)

- Cybex Isokinetic Exercise Test

- Correlation coefficient between IPAQ responses and average exercise values
recorded on smartphones

- [IPAQ response rate variation

- Application survey response rate and daily data recording count on wearable
devices

- (For the experimental group only) Satisfaction survey regarding the use of the
K-QUEST-based 12-item 5-point scale insole-type gait analyzer

Data Analysis and Statistical
Methods

1) Primary and Secondary Evaluation Variables: Descriptive statistics will present
differences before and after the home exercise program. Changes in performance
will be compared using paired t-tests. Differences in survey response rates will be
presentedusingdescriptive statistics,and changes in responserates will be compared
using correlation analysis.
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2) Satisfaction Evaluation: Satisfaction with the home exercise program utilizing the
insole-type gait analyzer, activity tracker, and application will be analyzed and
presented using descriptive statistics.

3. Research Background and Theoretical Basis

Importance of Gait and Lifestyle Habit Management Gait is a movement performed daily through the complex
coordination of the central and peripheral nervous systems and the musculoskeletal system. Damage to the gait system
due to degenerative brain diseases, peripheral nerve damage, osteoarthritis, etc., can lead to changes in gait pattems.
This directly correlates with reduced cardiopulmonary function and diminished ability to perform activities of daily
living. Furthermore, maintaining healthy lifestyle habits in modern society plays a crucial role in preventing chronic
diseases and improving quality of life. Since various lifestyle factors—including exercise, diet, and sleep—interact,
systematic management is essential. Particularly for the elderly or those with degenerative diseases, monitoring
appropriate exercise intensity and gait status through objective and safe methods is vital.

Advancements in Remote Monitoring Using Wearable Technology While wearable sensors once only enabled simple
heart rate measurement, recent miniaturization of sensors and advancements in wireless technology have made
kinematic analysis possible. This has led to increasing attempts to precisely analyze gait patterns and posture remotely.
Activity trackers utilize accelerometers and optical sensors to track physiological information such as activity levels,
heart rate, and sleep, and are useful for monitoring exercise intensity (e.g., predicting VO2max).

Insoles-type gait analyzers are devices worn inside shoes to measure spatiotemporal parameters of walking. They offer
the advantages of being easy to use and inexpensive, while showing high correlation with standardized 3D gait analysis
results. Additionally, smartphone applications, when linked with these devices, serve as an efficient medium for
collecting patient-reported outcome (PRO) data such as pain, mood, and appetite without requiring hospital visits.

Limitations of Previous Research and the Need for This Study To promote the health of patients with gait disorders,
interventions must simultaneously focus notonly on increasing the quantity of walking but also on improving the quality
of gait to approximate normal walking and maintaining appropriate exercise inten sity. However, existing studies have
generally been limited to fragmented approaches, such as using only activity trackers to monitor activity levels or only
gaitanalyzers to observe gaitpatterns. Furthermore, most studies used prototype devices, limiting their practical clinical
application, and often failed to provide healthcare professionals with specific feedback based on the collected data.
Research cases that comprehensively monitor and ma nage lifestyle habits, exercise intensity, and gait patterns in
outdoor or home environments remain scarce.

Research Purpose Therefore, this study utilizes a framework combining a commercially available activity tracker, an
insole-type gait analyzer (for gait patterns), and a self-reporting application. Through this, we aim to explore the
feasibility and utility of a home-based rehabilitation service that comprehensively monitors patients' lifestyle factors
and gait status in a home environment and provides personalized feedback based on this data.

4. Research Objectives

Monitoring of gait status, exercise intensity, pain, sleep, appetite, and other lifestyle factors in a home environment for
patients with gait disorders using an insole-type gait analyzer, an activity tracker, and a linked self-reporting mobile
application, and providing feedback on these factors. This aims to analyze the usability and satisfaction of each device
and compare changes in gait indicators before and after monitoring to confirm the utility ofthe home-based monitoring
system.
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5. Risk/Benefit Analysis

This study will administer the 6-minute walk test, the Timed Up and Go test (TUG), and the 10m walk test to assess
walking ability. These tests are widely used standardized assessment tools in clinical settings, and the medical risk
associated with the tests themselves is very low. However, to minimize the risk of falls during testing, participants will
undergo sufficient practice before the tests. The examiner will supervise throughout the entire process, and testing will
be conducted in an environment equipped with safety bars.

Additionally, the activity tracker used in this study collects physiological data such as heart rate using non - invasive
photoplethysmography (PPG) technology. This technology illuminates the skin with light-emitting diodes and measures
reflected and transmitted light. Whilerare cases of skinirritation or infection havebeenreported during prolonged wear,
the incidence rate is known to be very low. The smart insole is manufactured to the same specifications as commercially
available insoles and replaces the user's existing insole. As a device used in everyday wear environments, it contains no
invasive elements, and no significant adverse reactions have been reported to date.

Participants in this study can receive objective information about their physical function, including grip strength,
muscle mass, walking and balance abilities, physical activity levels, and heart rate. They can also understand their
functional level through feedback comparing measured walking and heart rate metrics against normal standards, and
receive education on home exercise programs based on age-appropriate exercise intensity guidelines.

Furthermore, the gaitdata, heartrate information, and lifestyle surveyresults collected through this study can validate
the utility of real-time monitoring for home-based exercise programs and be utilized in future research related to disease
treatment and prognosis prediction. This is expected to contribute to the expansion of medical knowledge and the
improvement of clinical care quality. Considering these points collectively, the benefits obtainable through this research
are judged to outweigh the potential risks that may arise from it

6. Target Sample Size and Calculation Basis

This study will be conducted on all patients visiting Yongin Severance Hospital who consent to participate and meet the
selection criteria. The target is to recruit one subject per week, four subjects per month, from among Yongin Severance
Hospital visitors. Considering dropout rates and clinical conditions, the target number of subjects was determined to be
80.

7. Subject Selection/Exclusion Criteria

(1) Inclusion Criteria

1) Adults aged 19 years or older

2) Patients with a Modified Rankin Scale (mRS) score of 2-3 who are ambulatory

3) Individuals visiting Yongin Severance Hospital who understand the study, provide informed consent, and complete

a consent form
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(2) Exclusion Criteria

1) Individuals with contraindications to lower limb weight-bearing, such as severe lower limb joint contractures,
osteoporosis, or untreated fractures

2) Progressive or unstable brain disease

3) Individuals with clinically significant findings deemed medically inappropriate for this trial by the principal

investigator or responsible personnel, in addition to the above

8. Information and Management of Investigational Medicinal Products/Medical Devices

This study doesnot conduct a clinical trial; however, the information and management methods for the medical device
used in this study are as follows.

(1) Insole-type gait analyzer
1) Product Name: Gait Analyzer
2) Classification Number: A30110.01
3) Packaging Unit: 1 set
4) Medical Device Class: Class 1
5) Model Name: mobiCARE-MC100
6) Manufacturer: Gilon Co., Ltd.
7) License Number: No. 20-1753

8) Principle of Operation and Appearance

Shape and Structure - Operating Principle

This product is a machine designed to understand the decline in walking ability and functional
recovery following therapy. It consists of hardware and software (app). When a patient wears

sho shoes equipped with the device and begins walking, pressure sensors and speed sensors
installed in the device measure the pressure of the foot on the ground, the area of the foot that
makes contact, walking speed, walking distance, and the number of steps to inform the patient of

their walking pattern.

The sensors are comprised of pressure sensors and accelerometers. The accelerometer

measures the acceleration acting on the sensor, and the pressure sensor operates on the principle

that resistance changes when force is applied to the sensor, thereby measuring the

corresponding voltage to determine pressure.

9) Usage Method and Precautions - Refer to the attached document
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(2) Fitbit inspire 2

-Small 137-193mm
- Large 193-22Tmm

1) Item Name: Activity Tracker

2) Sensors and Components
- 3-axis accelerometer, optical heart rate monitor, infrared sensor for blood oxygen (SpO2) measurement,
vibration motor, ambient light sensor

3) Operating Environment: Temperature 0 — 40 °C, Maximum Operating Altitude: 8,534m

4) Battery Certification and Number

- Certification Authority: National Radio Research Agency

- Certification number: R-C-XIRA-FB424

- KC Certification Type: Certificate of Conformity for Broadcasting and Telecommunications Equipment
5) Certification Authority and Number

- Certification Body: Korea Testing Laboratory

- Certification Number: YU10211-22004

- KC Certification Type: Safety Confirmation Report Certificate

6) Manufacturer: Fitbit
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1) Item Name: Smartphone Application
2) Manufacturer: DigitalMedic Co., Ltd.

Function: Healthmonitoring and clinical assessment tool-based lifestyle factor recording, including location information
collection, distance traveled measurement, step count, fitness information collection, sleep tracking, and smartphone
usage

(4) Device Management
The medical devices used in this study will be provided to participants. Participants will be instructed on precautions
for device use and storage methods. Prior to distribution, equipment will be managed at a designated location

(Rehabilitation Functional Testing Lab, 2nd Floor, Yongin Severance Hospital). (Refer to the attached document)
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9. Study Design (Trial Group-Control Group, Allocation, Blinding, and Flowchart, etc.)

(1) Research Design Overview
This is an investigator-initiated exploratory clinical study designed with randomassignment and conducted over 6 weeks.

(2) Experimental Group

The experimental group consists of a single group using all three devices: the insole-type gait analyzer, activity tracker,
and self-reporting application. Participants are instructed to wear the insole-type gait analyzer and activity tracker as
much and as long as possible during outdoor activities. They are also instructed to self-report daily life factors such as
sleep quality before bedtime, exercise volume, mood, pain, and appetite via the self-reporting application linked to the
activity tracker.

At the study start, participants receive the insole-type gait analyzer and activity tracker from the examiner and receive
training on the home-based self-exercise program and how to use each device and the self-reporting application. The
researcher provides weekly feedback to participants via telephone, synthesizing data collected through the insole-type
gait analyzer, activity tracker, and self-reporting application.

At the midpoint of the study (Week 3), participants visit the hospital for a check -up on the usage status of the insole-
type gait analyzer, activity tracker, and self-reporting application, and complete the same physical activity questionnaire
administered during the initial assessment. After the 6-week intervention concludes, a final assessment identical to the
initial evaluation is conducted. Participants return only the activity tracker and complete an evaluation of usage and
satisfaction regarding the insole-type gait analyzer, activity tracker, and self-report application.

(3) Control Group

The control group receives the same exercise program education as the experimental group but is not provided with the
insole-type gait analyzer and does not receive exercise feedback.

(4) Randomized Assignment

This clinical trial will be conducted by the investigator assigning a registration number to each subject and performing
randomization using an Excel-based randomization table.
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10. Research Methods
(1) Screening Method
The examiner will conduct a medical history interview to assess the subject's baseline symptoms and signs, check
vital signs to confirm medical stability, and determine whether the subject can walk independently for at least 10
meters with or without assistive devices.
(2) Pre- and Post-Intervention Program Evaluation Indicators
1) Primary Evaluation Indicators
® 6-Minute Walk Test
The subject performs the 6-minute walk test'” while wearing an insole-type gait analyzer, simulating daily

walking as closely as possible. The examiner provides feedback on gait by comparing the average parameter data
extracted from the insole-type gait analyzer to normal gait standards. This evaluation assesses walking endurance and
is conducted as follows.

a) Set up colored cones marking a 30m distance on the floor and prepare a stopwatch.
b) Instruct the subject to walk back and forth as many times as possible along the 30m straight distance for 6 minutes.

c) Inform the subject that they may rest during the test and may stop, using only permitted phrases ('You're doing well,
'Keep going").

d) The examiner records the total distance traveled, the pattern of abnormal gait, and the time of occurrence

a ! =lam
= =T
.'__..-_____ —_ _.q_—l__hh:'_______.__ __IJ_ Foint
Turr 1 1 ] Farh 1 1 1 %
Foint % ﬂ ol ﬂ 5
o ——— Cistamnos 30 m E

2) Secondary Evaluation Indicators

(1) Body Composition Analysis

This test is performed to assess the subject's limb muscle mass. The testing method is as follows.

a) Conduct body composition analysis based on bioelectrical impedance analysis!!

b) To ensure accurate measurement, the subject is instructed to empty their bladder before the test and to avoid
caffeine-containing beverages, food intake, alcohol consumption, and vigorous exercise one hour prior to the test.
c¢) To correct for differences in muscle mass due to height, appendicular skeletal mass (ASM) is calculated and used

by dividing it by the square of height.
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(2) Spatiotemporal Parameters of Gait

Spatio-temporal gait parameter data collected while the subject wears an insole-type gait analyzer at home and

performs activities, recording total steps, steps per minute, walking speed, walking distance, stride length , and swing

phase ratio.

(3) Korea-Mini Mental State Examination (K-MMSE)

This test assesses the overall degree of cognitive impairment, considering the subject's educational level. '? It

evaluates orientation to time and place, attention and calculation ability, memory, language, and spatial -temporal
construction ability. The examiner asks questions corresponding to the items on the test sheet and records scores for the

responses.

Patient s MNamea:

Chate:

s troc o s Score one Dol for escl correctl respoase willhin &ach Qe s tiomn oFr Sc vty
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(4) Korean version of short form of Geriatric Depression Scale

This is a test used to assess the level of depression in older adults'® and able to assess quickly the level of depression
in the elderly and identify risk. The examiner asks the subject questions according to the questionnaire below, checks
items according to the answers, and scores them according to the evaluation method.
This consists of 15 items and is the most used version due to its brevity and ease of use. It can typically be completed
in 5 to 7 minutes. Each item on the GDS is scored 0 or 1, depending on whether the symptom of depression is absent or
present according to the patient's response. The total score is calculated by summing up the scores for each item.
Generally, a score of 0 to 5 is considered normal, depending on the setting and clinical judgment. Scores of 5 or more
suggest depression, with scores of 10 or higher almost always indicative of depression.

Geriatric Depression Scale

Date: Patient Name: |
Yes No

1. Are you basically satisfied with your life? 0 1[ |
1. Have you dropped many of your activities and interests? 1 0 |
3. Do vou feel that your life is empty? 1 0 _|
4. Do vou often get bored? 1 0 |
5. Are vou are vou in good spirits most of the time? 0 1 ._|
6. Are vou afraid something bad is going to happen to vou? 1 0] !
7. Do vou feel happy most of the time? 0 1 | |
8. Do you often feel helpless? 1 0 _|
9. Do you prefer to stay at home, rather than going out and doing new things? 1 0 |
10. Do you feel you have more problems with memory than most? 1 0 !
11. Do you think it is wonderful to be alive? 01| |
12. Do you feel pretty worthless the way you are now? 1 0|
13. Do you feel full of energy? 0 1
14. Do you feel your situation is hopeless? 1 0
15, Do vou think that most people are better off than vou are? 1 0/

Total (over S indicates depression) |
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(5) Korean version of Sarcopenia Screening Questionnaire

Questionnaire that evaluates the decrease in muscle strength and functional performance along with a decrease in
muscle mass' and it is highly related to aging and chronic diseases. The evaluation method is conducted by having the
examiner ask the subject about the following questionnaire, and the scores for the answers are recorded. It consists of 5
questions, and each question is scored 0-2 points. The higher the score, the higher the risk of sarcopenia. If the score is
4 or higher, sarcopenia may be suspected.

Component Question Scoring
Strength How much difficulty do you None = 0
have in lifting and Some = 1
carrying 10 pounds? A lot or unable = 2
Assistance in How much difficulty do you None = 0
walking have walking across a room? Some = 1
A lot, use aids, or
unable = 2
Rise from a chair  How much difficulty do you None = 0
have transferring from Some = 1
a chair or bed? A lot or unable without
help = 2
Climb stairs How much difficulty do you None = 0
have climbing a flight Some = 1
of 10 stairs? A lot or unable = 2
Falls How many times have you None = 0
fallen in the past year? 1-3falls =1

4 or more falls = 2

(6) Functional Ambulation Category

Assessment of the subject's walking function.!'’ The examiner observes the subject's gait and records a score based on
the criteria in the assessment sheet below.

Classification | Definition
0 Absolute inability to walk even with external help.
1 Requires external help to be able to walk.
2 Only able to walk on flat surfaces and known spaces like home.
3 Able to walk inside and outside of home but limited distances.
- Able to walk anywhere but with obvious limp or need of technical assistance.
5 Normal deambulation.
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(7) Korean version of the International Physical Activity Questionnaire (K-IPAQ)

Tests that assess various aspects of an individual's daily physical activity '® and it can provide information about
activity level. The examiner questions the subject based on the questionnaire below, records related information,
calculates the total activity time and intensity, and classifies it as 'low’, 'medium’, and 'high'.

2a,

Dwring the st T deye, on how many days did you do wigorous physical activities liks

hesvy Iifting. digging, aenobics, or fast bicycling.?
Think about only those physical activibes that you did for al least 10 minutes al a time.

days per week = 1b. How much fime in total did you usually
spend on one of those days doing
vigorous physical activities ?

howurs minutes

or

I:] none

Again, think anly about those physical acthvities that you did for at least 10 minutes af a
ime. During the last 7 days. on how many days did you do moderale physical activities
ke camying light koads, bicycling al a regular pace, or doubles lennis? Do not includs
walkng.

days per week = b How much time in otal did you usually
spend on ona of those days doing
or maoderate physical activities *
hours minutes
D LyLalyte]

During the iast 7 days. on how many days did you walk for at least 10 minutes at a
fima? This ncdudes walking al work and at home, walking o trave! from place 1o piace,
and any other walking that you did sbiely for recreation, sport. exercise or leisure.

days per week = 3. How much time (n total did you usually
spend walking on one of those days 7
howrs _ minutes

I:l none

The last question is about the time you spent sitting on weekdays while at work, at
home, while doing course work and during leisure time. This includes time spent

sitting at a desk, v friends, reading traveling on a bus or sitting or lying down 1o
watch telovision
4. During the last 7 days, how much time in foial did you wvsually spend siing on a

week day?
hours minutes

Thia ia the end of questionnaire, thank you for participating.
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Grip Strength Test

A test that evaluates the subject's grip strength, and the evaluation method is as follows.
a) The subject sits in the correct posture and bends the elbows to 90 degrees.
b) Place the handle of the measuring device between the first and second joints of each finger and hold it tightly
according to the examiner's instructions.
c) Measure the left and right three times each and record the maximum value.

(9) Clinical Frailty Scale

Test to assess the health status and frailty of elderly '* and assesses the health and vulnerability of the elderly after the
program ends. The scaleranges from 1 to 9, with each level described through specific criteria that reflect the degree
of fitness or frailty, a higher score means poorer health.

score name detailed description
1 very healthy Exercising regularly and living an active life
) healthy Exercising regulérly and living an gctive life, but have had an
illness or accident in the past
3 Have a well- Although there are some limitations due to illness or
managed disease accidents, the ability to live independently

There are some limitations due to illness or accidents, and it is
difficult to conduct daily life independently.
There are many limitations due to illness or accidents, and it

4 | slightly vulnerable

> vulnerable is difficult to conduct daily life independently.

6 Moderately Have many limitations due to illness or accident and are
vulnerable unable to perform daily activities without assistance

- Severely Completely dependent, unable to get out of bed without
Vulnerable assistance

8 V%rzl::;irfel Y Completely dependent, unable to move even in bed

9 terminally 1ll Patients expected to die within 6 months
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European Quality of Life-5 Dimensions

It consists of items evaluating exercise ability, self-management, daily activities (work, study, housework, family or
leisure activities), pain/discomfort, and anxiety/depression, !° and examiner evaluates according to the form below.
Participants will be asked to answer each question with 3 items, and a higher score means more health problems,
minimum score is 5 and maximum score is 15.

Health-related quality of life assessment

item step Mark
O
: I have no trouble walking
athletic :
. I have some trouble walking.

ability
I can't walk.
I have no trouble taking a bath or getting
dressed.

selfcare

I have some trouble bathing or dressing myself.

I cannot bathe or dress myself.

I have no trouble doing my daily activities.

activities of | I have some difficulty doing daily activities on
daily living | my own.

I cannot do daily activities on my own.

I have no pain or discomfort.

ain and . .
p I have some pain or discomfort.

discomfort , ,
I have very severe pain or discomfort.

I am not anxious or depressed.

anxiety and ,
Y I feel somewhat anxious or depressed.

depression

[ am very anxious or depressed.
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(1) Mini-Nutritional Assessment

An assessment of nutritional status and risk of undernutrition or malnutrition using questionnaire to assess the
nutritional status of a subject,?’ and the examiner records a score based on the criteria in the questionnaire below.

Mini Nutritional Assessment N
® Nestlé
MNA Nutritiorinstitute

Last narma: First nams:

Sex Agye: Miterig b, key: ight, com: Date:

Complete the screen by filling n the boxes with the appropriate numbers.,
Add the numbers for the screen. If score i 11 or less, continue with the assessment 1o gain a Malnutrition Indicator Score.

5y e e e 7
0=1 maal

A Has food intake declined over the past 3 months due to loss 1=2 meals
of appetite, digestive problems, chewing or swallowing 2 = 3 meals 0O
difficulties ¥ - e
¥ K Selected consumption markers for protein intake
E : m:;:ma;ltﬁo&mml = Al lzast one senving of dairy products
2 = no decrease in food inlake | TR, CIMBER, YORLT) PAr Lty yes [ no O]
B Weight loss during the last 3 month el s ves [ no L1
i g o = Meat, fish or poultry every da s no
0 = weight loss greater than kg (8.81bs) e 5"' vy yes (] no [
1 = does not know B S""‘
2 = waight loss betwesn 1 and 3kg (2.2 and 6.8 Ibs) ol raw oo
3 = no weight loss O frEave
1 L Consumes two or more servings of fruit or vegetables
G Mobility per day?
0 = bed or chair bound 0=no 1=yes 0O
1 = able to get out of bed | chair but does not go ot
2= goes out [ M How much fluid (water, juice, coffee, tea, milk...) is
consumed per day?
D Has suffered psychological stress or acute di in the

0.0 = less than 3 cups

past 3 months? 0.5=3105 cups

0= yes 2= no D 1.0 = move than § cups E[_D
E Meuropsychological problems M Mode of feeding

0= severe dementia or depression 0 = unable to eal withoul assistance

1 = mild demeantia 1 = salf-fed with some difficulty

2 = no psychological problams El 2 = sel-fod withowl any problam D
F Body Mass Index (BMI) (weight in kg) / (height in mF) O Sell view of nutritional status

0= BMI less than 18 0 = views self as being malnourished

1= BMI 19 10 less than 21 1 = s uncerain of nutrtional state

2= BMI| 21 to less than 23 2 = vidws self as having no nutntional prablem O

3 = BMI 23 or greater |:|

P In comparison with other people of the same age, how does

Screening score (subtotal max, 14 paints) (| the patient consider his | her health status?
12-14 points: MNormal nutritional status 0.0 = not as good
8-11 polnts: Al risk of malnutrition ?-g : mm:t ko
0-T points: Malnourished 20 = 3;““&' I:l D

For a more in-depth assessment, continue with questions G-R z :
Q Mid-anm circumference [MAC) in cm

Assessment 0.0 = MAC less than 21

G Lives independently (mot in nursing home or hospital) 1.0 = MAG 22 or grasier E”:I
1= yes 0=no O R Calf circumference (CC) in cm
0= CC less than 31
H Takes mone than 3 prescription drugs per day 1=CC 31 or greater O
0= yes 1=no
- Assessment [max. 16 points) ooa
I Pressure sores or skin ulcers
0= yes T = 0 Screening score 1 |
Total Assessment (max. 30 points) (| =
i B, i L} [ af Crrenvies of hAnLE L
1. Vinllas B Villars M, A Desian G, e thes - s History and
ChaBangns. J Mutr Honits Aging. 2008 10458405 Malnutrition Indicator Score
2. Rubanstein LZ, Harker JO, Saiva A, Guigoz ¥, Vellas B. Screaning for 24 1o 30 points O Manmal nutritanal st
LUiPd ErTrilrvtsOn in Gaviaianc Practass Devaiops thes Shoat-Foem Men "
Naaitiarasl ASsessment (VNALSF). 4. Garont 2001 B8A. M368-37T 17 10 23.5 points O Al risk of malnutrition
3. Guigox . The Mini-Fulritional Assessment (MHA") Review of the Lsemtune = Vehat Less than 17 points EI Malnours hid

s i el us? J Nutr Healh AQng. 2008, 100458487
® Sockilbé des Produts Nesid, 5.4, Vewry, Switzerand, Trademank Owners
© Nesthh, 1904, Revision J000. NETI00 1250 10M
For imoes info ik W Adedly. com
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(12) Assessment of activities of daily living and instrumental activities of daily living (ADL & I-ADL assessment)

This assessmentuses a questionnairethatassesses the nutritional status of subjects to determine their nutritional status
and whether they are undernourished or at risk of being undernourished, and the examiner records a score based on the
criteria in the questionnaire below.

Requires
5 Maodihcations .
Requires {such as the use of Requires
Mo Help as=istive technology! Help

Bathing /Showering: Can you run the water
at a safe temperature, clean yourself,
and get in and out of the shower or bathtub?

Dressing: Can you pick out your clothes
put them on and take them off?

Grooming: Can you brush and floss your teeth,
shave, and trim your nails?

Toileting: Can you conirol bladder and bowel
furtction. get to and on the toilel. and clean yourself?

Eating: Can you fieed yourself using utensils?

Transferring: Can you get in and out of bed?
Maobility: Can you walk or get around?
Shopping: Can you shop for all vour needs?

Cooking: Can you plan and prepare meals, including
cooking and cleaning up?

Managing Medications: Can you get your medicme
and take the correct dose at the correct time?

Housework: Can you clean youwr home,
such as washing dishes or dusting?

Laundry: Can you wash and dry your clothes?

Transportation: Can you drive or arrange other
transportation for yourself?

Managing Finances: Can you handle your money
and pay vour bills?

Communication: Can you send mai, use the phone,
efmail. or otherwise communicate with people?




(3 Short Physical Performance Battery (SPPB)

This is a test that evaluates three areas to assess a subject's lower extremity physical functioning,? and it measures and
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records scores in three areas: balance, getting up from a chair, and walking speed.

a) Balance test: Line up feet in parallel and hold for 10 seconds. If possible, perform this test in a semi-upright position,
then straighten feet and repeat 3 times.

b) Chair stand-up test: Perform the stand-up test 5 times from a chair. The examiner measures the time and records the
according to the criteria below.

score

c) Walking speed test: After having the subject walk 3m, the examiner measures the time and scores according to the

criteria below.

SHORT PHYSICAL PERFORMANCE BATTERY (SPPB)

BALANCE TESTS GAIT SPEED TEST CHAIR STAND TEST
Focen ISR, B 1] M. a‘,
“ri )
e T wanr iy

+ 1 point; feet together side-by side for 10 sec

plus

+ 1point: heel of one foot against side of big toe of
the other for 10 sec

plus

* 1 points: feet aligned heel to toe for 10 sec

+ 1 point: feet aligned heel to toe for 3-9,99 sec

+ 0 point: feet aligned heel to toe <3 sec

Measures the time required to walk 4 meters at a
normal pace (use best of times)

+ 4 points: <4.82 sec

+ 3 polnts: 4.82:6.20 sec

+ 2 points: 6.21-8.70 sec

+ 1point; »8.7 sec

+ 0 point: unable

Measures the time required to perform 5 rises from &
chair to an upright position as fast as possible without
the use of the arms

+ 4 points: <11.19 sec

+ 3 points; 11.20-13.69 sec

+ 2points; 13,7016.69 sec

+ 1point: >16.7 sec

+ 0 point: 60 sec or unable

'
0-4 points

Y
0-4 points

Y
0-4 points
|

4

1| 1

Worst physical performance
Poor probability of recovery
Poor probability of improvement
High mortality

|

* Reduced physical parformance

+ High probability of recovery

+ Quality of life and mortality related to
physical performance improvement

|

+ Begt physical performance
+ Good quality of life
+ Very low mortality
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Timed up and go test (TUG)
The above test assesses walking speed along with balance ability during walking,* and this is performed as follows.

a) A 46 cm high armrest chair, a color cone is placed at a distance of 3 meters from the chair and the subject is
instructed to sit on the chair.

b) In the preparation phase, the subject leans against the chair backrest and places his/her arms on the armrests, then
stands up on the instruction "Start", walks 3 meters, turns around the color cone, returns to the starting point and sits
down on the chair.

4. Walking-in

6. Stand-10-3it 3. Tuming arotind —

I \
‘A,
|
] = /
Sitling .
= LSit-to-stand —
2. Walking-out

(5 10-Meter Walk Test

3. Tuming

The 10-Meter Walk Testl6 is used to assess gait speed in patients undergoing rehabilitation for neurological and
Severance: H10 250409 musculoskeletal disorders. Participants wear an insole-type gait analyzer and walk a 10-meter
straight path at a consistent pace while the time taken is measured to evaluate gait ability.

a) Atotalstraightpath of 14 meters is prepared, with the firstand last2 metersserving as non -measurement zones.

b) b) Participants are informed that their walking speed will be measured over the 10-meter section and are
instructed to walk at a comfortable pace.

Non-timed phase Non-timed phase

2m bm 2m
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Berg Balance Scale

The above test assesses static and dynamic balance,” in which the examiner instructs the subject to perform the 14
movements below and then scores them against a set of criteria.

Balance Section. Score-
Sitting to standinge 0 1 2 3 4
Standing unsupporteds 0 1 2 3 4
Sitting unsupporteds 0 1 2 3 4
Standing to sittings 0 1 2 3 4
Transferss 0 1 2 3 4
Standing with eyes closed« 0 1 2 3 4
Standing with feet together« 0 1 2 3 4
Reaching forward with outstretched arm- 0 1 2 3 4
Retrieving object from floor+ 0 1 2 3 4
Turning to look behind- 0 1 2 3 4
Turning 360 degrees» 0 1 2 3 4
Placing alternate foot on stools 0 1 2 3 4
Standing with one foot in fronts 0 1 2 3 4
Standing on one foots 0 1 2 3 4
Total Score /] 56 =




(17) Cybex isokinetic strength evaluation
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A test to measure lower extremity strength and power using the isokinetic exercise equipment CYBEX, 26 and 5
repetitions of 60/60 degrees per second and 15 repetitions of 150/150 degrees per second are performed to measure
Peak Torque (Nm), Total Work (J), Average power per repetition (W), and Fatigue Index (%) of the lower extremity

muscles.
Uss File, Preference to set Report Heading
Lesng Form Toruae ve. Postion Repor - Knse Extonsien® ki
M -] ) n: I00000
i i

Right Side Curves Lot Sice Cu
Inokinets: ConfCon

fpmed 1504 G0 d's 16 Reps

TORCUE PARMAAETERS
Poak Torgue {Mewion-Melers - et Repeision)
113

Lrtennors {Con}

Value  Cof Var SEW Waise  Cof Var

Righ .08 81 81 GoF
Laf az oo7 131 B2 o.0a
st " 1

Fatsgus Index

Figh ] .00 & 0.00
La& 2 000 12 800
ol Vesrl D (Marwbon-Malers)

Right 1093 0 AT TR 800
Laf 1308 0.00 e LR 000
Dieficit 12 r
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LRl 4T 0.00 209 [ o.00
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a8
™
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1
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MsahlLar F0I2-03-28 20220328
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i
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Application Survey Response Rate

Based on the application usage instructions provided by the examiner, the subject completes the following 5 surveys
before bedtime. The subject's weekly response rate is calculated based on their survey records: the number of responses
out of 5 surveys completed and the number of days out of 7 days responses were submitted.

number of individual survey responses = number of weekly responses
X

5 7
= Survey response rate%)

X 100

1- Mood Survey

_( BIGA4+ < BIGA4+

Start Test
How was your mood

th t 24 h ?
Please press the SR RS Pas SHIES

Start Test button.

Start Test .
Very Nasd Very Good
[ )

DN B o dl 3 | : BE o Wl

As shown in the figure above, the subject starts the survey using the application installed on their smartphone
and records their mood state. The scale is a 1-7 point Likert scale; the subject checks the corresponding mood

state, presses the next button, and moves to the next survey.

2- Appetite & Sleep Survey

How was your appetite o errar ; " " -
over the past 24 hours? o . VO siaap ow many ﬂ“"_s L you
over the past 24 hours? sleep last night?
= o 1 ' %
3 hr 00 min ,
Vary Poor Very Good very Poor Very Good
[ mece )R oo ) — .
O3/79 PM 03/20 ANM
pane Ease
T o
? ] 'R =1 ) [H o = =1 -} ]
ot @ ol & I ==~ R

As shown in the figure above, participants record their appetite throughout the day. The scale is a 1 -7 point Likert scale.
They check the corresponding appetite level, press the next button, and proceed to the next test. And the second figure
above, record satisfaction with the previous night's sleep and sleep duration. The sleep satisfaction scaleis a 1 —7-point
Likert scale. Check the corresponding sleep level, press the Next button, record the sleep duration, and proceed to the
next test.
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3- Physical Activity Survey

The subject completes the survey based on the International Physical Activity Questionnaire (IPAQ)2%?! regarding
walking activity, moderate-intensity exercise, and vigorous-intensity exercise as follows.

B  Walking Activity Survey

< BIG4+ . < BIG4+ | < BIG4+

Basic )

Did you walk Did yvou walk Please enter duration
at a moderate pace today? at a moderate pace today? walked
©
| 15 min

As shown in the figure above, check whether walking occurred. If walking occurred, record the walking time and
proceed to the moderate-intensity exercise questionnaire. If no walking occurred, proceed directly to the moderate-

intensity exercise questionnaire.

B Moderate-Intensity Exercise Survey

< BIGA+ < BIG4~+ < BIG4+
—— — - T,
(_Basic ) (_Basic ) S (_Basic )
Did you engage in Did you engage Please enter
exercise that made you exercise that made you duration exercised
breathe harder today? breathe harder today?
e.g.. brisk walking, jogging. e.g.. brisk walking, jogging.
cycling, uphill walking, cycling. uphill walking, e

resistance training resistance training

i
=X
{AY = HI 4S5 =] fnt ] S| () =] fnt ] FH
Home Diary Stats Stats Settings By Stats Stats Settings Home Diary Stats Stats Settings
— ) b y — )

As shown in the figure above, check whether moderate-intensity exercise was performed. If performed, record the
duration of moderate-intensity exercise and proceed to the high-intensity exercise survey. If not performed, proceed
directly to the high-intensity exercise survey.
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100% - | Ca
< BIG4* 11[] < BIG4* < BIG4+
Ik : . | |
|
G | G o - =)
Did you engage Did you engage Please enter
in vigorous exercise today? | in vigorous exercise today? duration exercised
e.g. running, stair climbing, e.g. running, stair climbing,
fast cycling, jumping rope fast cycling, jumping rope
-
15 min
@ no
|
- ., 3 - Py -— i
N B & o % AN B d &/l B @& d =
Home Diary Stats Stats Settings | Home Dhary Stats Stats Settings Home Diary Stats Stats Settings
e ~ —
A \ C ] ) \ D /
L - L 1./ N /

As shown in the figure above, check whether vigorous intensity exercise was performed. If performed, record the
vigorous intensity exercise time and proceed to the exercise intensity survey. If not performed, proceed directly to the

exercise intensity survey

B Subjective Exercise Intensity Survey

— BIGG"

How intense was

your exercise today?

Mot intense Very intense

at all
= :, | /'Im_ ey

Onl S

ol

@ 3

How intense was

your exercise today?

[}
o]

3
Very intense

Mot intense

at all
sack

=] Tat Tl o

As shown in the figure above, record the intensity of today's exercise. The exercise intensity scaleis a 0-10 Likert scale.
Check the corresponding intensity level, press the Next button, and proceed to the pain survey.
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4- Pain Survey

The subject completes a survey related to walking activity, moderate-intensity exercise, and high-intensity exercise
based on the Visual Analog Scale (VAS)?? as follows.

| € BIG4+

|
||— — ®©
; Did you have any ‘ Where did you have pain? . |, How intense is
i ? the neck pain?
| pain today? ‘e | P
|
(@ ] |
3 7
| I Back I I Joint ] l 1De l
I T — | e :
Knee | Foot ‘
b s
| | | ® e
| No pain Worst pain
Wi
4
|
| ‘ -
p Ay r PP | 2=ty N ny
[ =Zl @ ml % ||| & B8 @ o @ ‘
| o Star Stats L ‘ ‘ wary tat 5

As shown in the figure above, check whether pain is present. If pain is present, select each item (neck, shoulder, wrist,
lower back , hip joint, knee, ankle) and score it on a 0-10 Likert scale. Then end the test. If no pain is present, end the
test immediately.

Correlation coefficient between the Korean Short-Form International Physical Activity Questionnaire (K-IPAQ)
and the average value of exercise recorded in the application

K-IPAQ is a test that evaluates an individual's daily physical activity from various aspects and can provide
information on activity levels. The examiner asks the subject questions based on the questionnaire below, records
relevant information, calculates total activity time and intensity, and classifies it as 'light', 'moderate', or 'vigorous'.
The examiner administers the Korean version of the International Physical Activity Questionnaire (K -IPAQ) to the
subject at three points: baseline, 3 weeks, and 6 weeks. Correlation analysis is then performed using the questionnaire
results and the exercise data recorded by the subject via the application to extract the correlation coefficient value.

Changes in Responses to the Korean Short -Form International Physical Activity Questionnaire (K-IPAQ)

The examiner calculates the change rate by using a paired sample t -test to compare the difference in response rates,
utilizing the results of the Korean version of the Short Form International Physical Activity Questionnaire administered
at baseline and at 6 weeks.
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(3) Home Exercise Program Education

Participants' gait parameter data is extracted through the primary assessment variable, the 6 -Minute Walk Test. Feedback
is provided based on the following normal gait criteria. Following the pre-intervention assessment, exercise education
is provided individually accordingto the patient'sage, gender, underlying conditions, and muscle strength and endurance.

1) Providing Information on the Subject's Gait Status and Normal Gait Criteria

The examiner provides feedback on gait to the experimental group participants by comparing the average values of the
gait parameters extracted from the above gait assessment against the normal gait criteria. The extracted gait parameters
and normal gait criteria are as follows. The control group does not undergo this process.

@ Step count: The number of steps measured while walking after linking the insole-type gaitanalyzer with a smartphone
application

@ Cadence: Number of steps measured per minute, unit: Steps/min (spm). Normal cadence is 70 steps/min for those
under 65 years old and 60 steps/min or higher for those aged 65 and over.?’

® Gait Speed: The speed of walking, measured in km/h. Normal values are 2.0 km/h for t hose under 65 and 1.5 km/h
or higher for those aged 65 and over.?®

@ Distance: The total distance measured during walking, measured in meters.

® Stride Length: Represents the distance from one heel to the same heel. The unit is meters (m). To correct for

differences caused by height, stride length is divided by height. Normal values are 0.5 m/height for those under 65 and
0.4 m/height or higher for those aged 65 and over.?

® Swing ratio: The percentage of the swing phase within one gait cycle, measured in %. For those under 65,30% is
normal, and for those 65 and older, 28% or higher is normal.?’

2) Home Exercise Program Education

The researcher instructs all subjects on the following program.

@ Exercise Program Structure

a) Warm-up: 5-10 minutes of low-intensity (<40% VO2 max) or moderate-intensity (40-60% VO2 max) activity
b) Stretching: Perform for 10 minutes after the warm-up

c) Main Exercise: Tailored to the patient's fitness level, consisting of 20-30 minutes of aerobic exercise (using a
stationary bike or treadmill, or walking), strength training at 60-80% of the patient's maximum strength (1 set of 10-15
repetitions per muscle group, performed 2-3 times), and flexibility training (upper and lower body stretching) d) Cool-
down: Perform 5-10 minutes of low-intensity (<40% VO2 max) or moderate-intensity (40-60% VO2 max)
cardiovascular and muscular endurance exercise

The intensity of acrobic exercise is set using the Karvonen target heart rate formula.>’ To calculate the target heart rate,
use resting heart rate, maximum heart rate, and exercise intensity. Resting heart rate is measured after lying down and
resting for 3-5 minutes. The maximum heart rate is calculated using (220 —age) . Exercise intensity is expressed as a
percentage of the maximum heart rate, representing the ratio of the heart rate during exercise to the maximum heart rate.
The target heart rate is set according to the following formula.

Target Heart Rate = (HRmax — HRrest) x Exercise Intensity + HR rest
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Aerobic exercise is performed at 60% intensity for 20-60 minutes, 3-5 times per week. Low-intensity exercise is
performed for patients unable to tolerate high-intensity exercise.

(4) Subject Monitoring Methods
1) Home Exercise Monitoring

The researcher provides weekly feedback via phone to the experimental group using the insole-type gait analyzer,
tailored to the collected exercise volume and gait level of the subject. The stability of data collection is verified, and any
abnormalities are addressed and recorded via phone or in-person visit.

Gaitdata collectionvia the insole-type gaitanalyzer is conducted by connecting theanalyzer to the subject's smartphone,
transmitting measured datato a web server. The medical device company provides the researcher with data sorted by
the analyzer's product serial number once per week. The researcher monitors the subject's activity level, identifies

differences between the subject's gait metrics and normal standards, and provides weekly feedback via phone. The
control group does not undergo these procedures.

Gait Data Collection and Management
j Advertising Packet Data (
Web Server ‘ Database
HTTP L
Smart phone = 7
Clinician Data Monitoring
T Advertising Packet |
L4
BLE Patients gait parameter and
— Gait Data and Fall Detection Information WebEaos pulse data monitoring

Smart Insole

Smart Band
Measurement of User
Physical Activity

e G -

Journal
2023 March
e 1226
s Tue
n 1254 8 =] 10 i 12 3 14 14
29:28
Basic Assesment 7 27 /28 (Total

otal Cumulative Fall Evi 00:06

chPeriod  202307.01 O
S S

il ‘ . ' .
Sleep

Owverall

Mood Dist

Cumulative Time @ Walking ® Sleep @ Activity

i Additional Assessment

& Sedentary Time £ w ne 1226 £ RunningTime  opa2 Y By famm) =0
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(5) Satisfaction assessment

Experimental group participants return the insole-type gait analyzer and activity tracker to the examiner and complete
a12-item, 5S-pointscalesatisfaction survey for the insole-type gait analyzer, activity tracker, and application. This survey
is based on the Korean version of the assistive device satisfaction test (K-QUEST 2.0)*. This questionnaire consists of
12 items to evaluate satisfaction, and satisfaction with assistive devices and related servicesis indicated on a scale of 1
to 5 below. If any items other than “very satisfied” are filled out, the subject is instructed to write a reason. The control
group does not do the above.

1: Very unsatisfied 2: Not satisfied 3: Average 4: Satisfied 5: Very satisfied

Are you satisfied with the specifications (size, height, length, width) of the smart insole?
reason:

How does the smart insole weigh?
reason:

Is it convenient to adjust (fix and lock) the parts (accessories) of the smart insole?
reason:

Do you think smart insoles are safe and sturdy?
reason:

Are you satisfied with the durability (long-term usability) of the smart insole?
reason:

Was it convenient to use the smart insole?
reason:

Do you think smart insoles are comfortable to wear?
reason:

Are you satisfied with the effectiveness of the smart insole (effectiveness suited to the purpose
of use)?
reason:

Are you satisfied with Smart Insole’s service and delivery program (delivery process and
time required)?
reason:

Are you satisfied with the repair and maintenance services for smart insoles?
reason:

Are you satisfied with the professional service (information and precautions) you received
while using the smart insole?
reason:
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Are you satisfied with Smart Insole’s after-sales service (continuous management service)?
reason:

- Among the 12 items regarding satisfaction, please mark the 3 items you consider most important.

O sign

. Specifications

. Weight

. Convenience

. Safety

. Durability

. Usability

. Comfort

0[N | | | W[ N —

. Effect

9. Service delivery

10. Repair and maintenance services

11. Professional services

12. After-sales service

1: Very unsatisfied 2: Not satisfied 3: Average 4: Satisfied 5: Very satisfied

Are you satisfied with the specifications (size, height, length, width) of the activity
tracker?
reason:

How does the activity tracker weigh?
reason:

Is it convenient to adjust (fix and lock) the parts (accessories) of the activity tracker?
reason:

Do you think activity tracker is safe and sturdy?
reason:

Are you satisfied with the durability (long-term usability) of the activity tracker?
reason:

Was it convenient to use the activity tracker?
reason:

Do you think activity trackers are comfortable to wear?
reason:
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Are you satisfied with the effectiveness of the activity tracker (effectiveness suited to the
purpose of use)?
reason:

Are you satisfied with Activity tracker’s service and delivery program (delivery process
and time required)?
reason:

Are you satisfied with the repair and maintenance services for activity tracker?
reason:

Are you satisfied with the professional service (information and precautions) you received
while using the activity tracker?
reason:

Are you satisfied with Activity tracker’s after-sales service (continuous management
service)?
reason:

- Among the 12 items regarding satisfaction, please mark the 3 items you consider most important.

O sign

. Specifications

. Weight

. Convenience

. Safety

. Durability

. Usability

. Comfort

ool LN Ne )\ U, RN NS USRI (O ) I

. Effect

9. Service delivery

10. Repair and maintenance services

11. Professional services

12. After-sales service




11. Study procedures and evaluation
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Screening / Intervention/ | Whether or
Phase Intervention not to
Intervention Assessment
conduct a
control
week 1 2 3 4 5 6
group
written consent 0] 0]
Selection/exclusi
lect x clusion 0 0
criteria
Demographic
information and O O
antecedent history
Primary evaluation
indicator O O O
evaluation
Secondary
luati
.eva'ua ion 0 0 0
indicator
evaluation
H -based
ome-base 0 0 0 0 0 0 0
exercise program
Phone monitoring
0] O O o) (@) o) X
and feedback
Satlsfac.tlon o X
evaluation

12. Criteria for stopping and dropping out of the study
(1) Termination and early suspension
1) When a subject participating in the study withdraws their consent before the study ends
- If consent is withdrawn, the study participant’s information collected up to that point is destroyed.
(2) Dropout

1) If a subject continuously agrees to participate in the study but wishes to terminate their participation early due to
personal reasons.

- Reconfirm the voluntary intention of the study participant to ensure the study does not correspond to early
discontinuation. If the participant still intends to provide information to the study, any information collected up to the
point of withdrawal will be anonymized and can be used for the study.
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13. Safety evaluation criteria, evaluation methods, and reporting methods, including adverse
reactions

(1) In order to ensure the safety of study participants, this study plansto have the s conduct monitoring and evaluate
safety as a safety inspector.

1) Asa randomized controlled study with little room for invasive intervention such as the need for separate procedures,
the risk level of the study is low, so monitoring will be conducted once a week under the supervision of the principal
investigator, and the completeness of the data will be ensured by comparing the supporting documents, CRF, and
protocol, and the safety data of the study participants will be reviewed.

2) Participants in the study can decide to stop participating at any time if they feel uncomfortable with the study, and
the principal investigator or study manager fully explains and confirms this to the participant when obtaining consent.

(2) In the event of a violation or deviation from this study, the circumstances of the occurrence, the researcher’s actions
in response, and measures to prevent recurrence will be promptly reported to the IRB in writing.

If the subject becomes suspicious or anew incident occurs during the evaluation, immediate treatment and observation
will be provided, the cause will be thoroughly examined, and treatment will be provided according to the hospital's
standard procedures. This will also be reported during the interim report and written in the study paper. However, this
study did not calculate study costs foradditional treatment costs because it was judged that the possibility of future side
effects was low.

14. Data analysis and statistical considerations

(1) Primary and secondary evaluation variables: The differences before and after the home-based exercise program are
analyzed using descriptive statistics to present the mean, standard deviation, median, minimum and maximum values,
and the change in performance by group is compared through a paired-sample T test.

(2) Satisfaction evaluation: Satisfaction with the home-based exercise program using smart insoles is analyzed using
descriptive statistics and the mean, standard deviation, median, minimum and maximum values are presented.

15. Measures to protect personal information and maintain confidentiality of study data

(1) Protection of the subject’s identity

When seeking consent for study, the study is explained to the subject and consent is obtained in an independent space
in the counseling room within the outpatient department of the Rehabilitation Medicine Department.

All information collected from this study must be kept secret from anyone other than the researchers involved in the
study and it is used for study purposes only. Sensitive personal information that can identify individuals will not be
shared with organizations other than the hospital and will go through an anonymization process (deidentification).
Anonymization is achieved by using the unique number of the insole-type gait analyzer issued to the subject, and data
collected through the application will be stored in accordance with the medical device company's security policy and
will be discarded after the end of the study, and will be de-identified before being forwarded to the medical device
company. De-anonymization is limited to cases where it is necessary in relation to the individual's treatment. Only the
final results of the analysis are disclosed to medical device companies and ownership of the data lies with the hospital.
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(2) Confidentiality of study materials

In the case of documentary data, it will be kept in a locked device to prevent it from being exposed to others, stored on
a computer with restricted access, and managed by the researcher in charge.

(3) Preservation of records

Study-related data are stored for 3 years in accordance with the Enforcement Rules of the Bioethics Act (Human subject
researchers must keep records pursuant to Paragraph 1 for 3 years from the end of study), and among documents that
have expired the retention period, subject related personal information shall be destroyed in accordance with Article 16
of the Enforcement Decree of the Personal Information Protection Act. However, if storage of the data is necessary for
follow-up study, record accumulation, etc., the retention period must be extended after deliberation by the institutional
committee.

16. Management, storage, and disposal measures when collecting human materials, genetic
information, etc.

No human specimens or genetic information are collected in this study.

17. Subject recruitment method and consent procedure

After approval from the Yongin Severance Hospital IRB, among the visitors to Yongin Severance Hospital who decided
and agreed to participate voluntarily in this study, interviews are conducted in an independent space, an explanatory
statement approved by the IRB is provided, and consent forms are obtained.

After providing a sufficient explanation regarding participation in the clinical trial, the consent form must be completed
in a non-oppressive environment, and when writing the consent form, participants must be explained that consent can
be withdrawn at any time, so that they participate in the clinical trial. In addition, the intention to participate in the study
is confirmed during the conduct of the study test, so that consent can be withdrawn at any time at the person's discretion.

18. Protection measures when recruiting vulnerable subjects

This study does not recruit vulnerable subjects.
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19. Information on the principal investigator and participating researchers, location of study
conduct, and study period

(1) Principal investigator

name Affiliated organization Major Job title phone
Yonsei University o
Na Young | College of Medicine | rehabilitation AChr_ntcalt 031-5189-8163
~ . ssistan
Kim Yongin Severance medicine Professor Kny8452 @yuhs.ac
Hospital
(2) Test manager

The test manager checks whether the test subject meets the selection criteria at the testing institution and manages the
overall process of the experiment.

name Affiliated organization Major Job title phone
Yonsei University
Na Young | College of Medicine | rehabilitation Assistant 031-5189-8163
Kim Yongin Severance medicine Professor Kny8452 @yuhs.ac
Hospital
SeungIck | Yonsei University | Department | Integrated 010-8821-5297
Choi of Integrative | course graduate hab1 h
o1 College of Medicine Medicine student rehabl @yuhs.ac
So Jeong | Yomserumiversity oo ational 010-2971-3773
Lim Industry-Academic thera researcher rehab2@yuhs.ac
Cooperation Foundation by YHAS:
v Universi
Hwi Woo onsel University | upational 010-7360-4439
Yan Industry-Academic thera researcher rehab5 @yuhs.ac
8 Cooperation Foundation py yuns.
(3) Medical device manager
name Affiliated organization Job title phone
o . Integrated
Seung Ick Yonsei University course 010-8821-5297
Choi College of Medicine graduate rehabl@yuhs.ac
student
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20. Location and duration of study

(1) Location of study

Organization name location phonel

Yonsei University

College of Medicine 363 Dongbaekjukjeon-daero, Giheung-

1-5189-8891
gu, Yongin-si, Gyeonggi-do 031-5189-889

Yongin Severance
Hospital

(2) Period
36 months after IRB approval (e.g. October 2023 - October 2026)

21. Data safety monitoring plan

The safety inspector (principal investigator) monitors the overall study progress at monthly intervals to ensure the
completeness of the data, including the status of the study, whether the registration subjects are suitable for the selection
criteria, the appropriateness of the consent acquisition procedure, whether violations/deviations from the study plan have
occurred, and whether the subjects have had adverse reactions.

22. Study plan (schedule table)

Detailed development Detailed schedule (months)
items
1 2 3 4 5 6 7 8 9 |10 |11 |12
Study protocols and IRB .
approval
Subject Recruitment l l l l l l l l l . l l
Conduct of study
procedures and follow-up . l l l l l l l l . l l
period
Detailed development Detailed schedule (months)
items 13 |14 | 15| 16 | 17 | 18 [ 19 | 20 | 21 | 22 | 23 | 24
Subject Recruitment l l . l . l l l l l
Conduct of study
procedures and follow-up . l l l l l l l l . l l
period
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