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habilitation Program Abstract

ion program with the Neurolife sleeve that combines hobbies and rehab together so they can be used
tients’ daily lives. It helps to elongate rehabilitation from five months to nine months, combining and
t-home, clinical, and recreation use. Stroke rehabilitation can be a lifelong and slow process. Often when
ee the tangible effects of rehabilitation, faced with the same routine over and over, patients start to lose
lon. They eventually stop practicing or only do so when in a therapy session, which does not improve their condition.
b is similar to working out, if they do not work out consistently they begin to lose muscle they have gained over time;
eqguency and consistency are vital in rehab. This program will help patients cycle through three types of rehabilitation over
the year: at home, clinical, and recreational. Their schedule will start with clinical therapy and eventually move towards at-
home use, and when the patient is comfortable, into recreational group sessions. This will be able to extend the length of
rehabilitation over the span of a year and allow for the opportunity to be able to take rehabilitation classes and meet with

other individuals that are like themselves.
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Working with Battelle, they introduced the Neurolife
sleeve that used electrical current to assist with nerve
paralysis after a stroke. After talking with them to learn
more about the sleeve and also about stroke patients
since it was such a foreign concept, they mentioned
that some people give up on gaining back their hand
function because they lost hope in getting better. it's
hard to accept that mindset where you have to give up
on using your hand for practically the rest of your lives.

But what makes them give up and how can we give
them another path to take for rehabilitation instead?




patients often have to go through rehabilitation for a long part of
ife, If not all of their life, however, many lose the motivation to
nually practice beyond the clinical setting but when their insurance
out they have to be able to practice on their own time.

hey can't just go on without practicing for the next six months while they
wait for the next opportunity to go to rehab again, however, some and
many do. It's difficult to give up on yourself and be able to be independent
again as a patient, however, some accept that because they've given up on
recovering and it shouldn’t be that way. Trying to find out why people lose
motivation and why they give up is something that is important and how
to increase that motivation can be important for consistent rehabilitation
and recovery.

My goal for primary research was to find what motivates people to keep a consistent rehabilitation and how to
increase rehabilitation outside of the clinical space. Since it's been difficult to find occupational therapists and stroke
patients to speak with due to privacy reasons, | tried to look for alternatives and | found that rehabilitation and

working out is one of things that | found to be very similar to one another.



BRIEF

How can we encourage consistent practice and prolong the length of rehabilitation
throughout the year?

Batelle is an independent not-for-profit company science and technology company that has helped the
development of infrastructure, environment, health, and national security. They have also developed medical
devices and tools for those health professionals.

| want to make the sleeve more accessible to users, inexpensive, and ease of use, but also give motivation for the
user to use it on a regular basis to help with therapy on a day-to-day basis. Often there are lingering effects such
as partial paralysis or nerve weakness for those that are older and have suffered from a stroke. Therapy and
rehabilitation are given to those recovering from a stroke to help them gain back or increase mobility in certain
areas. However, due to the cost of rehabilitation and the time needed to be invested in it, survivors over time
begin to lose hope and motivation on recovering. | want to help incorporate rehabilitation into their daily lives to
Mmake it less expensive but also have it in their daily lives to use and practice. Ideally, they would be using the
product or system in the comfort of their home, however, having it stationed at a local clinic or recreational
center.



The majority of recovering stroke patients are around the age of 65 or higher so | want to focus on older
individuals recovering from strokes that are 65 or older. Many around this age have begun to retire and are
no longer working so they spend a lot of time at home. They tend to not travel and go outside that much
after post-stroke. Older individuals may have a small support system with just their family and a few friends.
Rehabilitation centers/Therapists, by having an at-home rehabilitation the cost of therapy and time could
be saved. They only need to go for a check-up on the patient every so often rather than every day or week.

Developing a product or system to make daily rehabilitation more fun and motivational in building a good
habit of daily practice to better recovery.

|s adaptive to the user and can be easily adjusted by the user for easy and quick usage within the home.
Decreasing the time needed to visit the hospital and rehabilitation center, having monthly meetings rather
than weekly meetings.

Consistent rehabilitation
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To ground myself, | listed the
and secondary stakeholders for stroke
recovery. In the yellow circle are the
primary stakeholders while in the larger,
white circle are the secondary
stakeholders. Although there can be a
lot more added to the list, this was the
list that | mainly focus on for the rest of
the project. Since it was more in the
beginning stages of development, |
didn't want to go into much detail out of
concern of delving into somethin

may make me lose direction of
brief.




REYEE[flg? oNn Working Out Habits

s similar to working out and finding what works for people that work out, which can be similarly
ated to increasing consistency in rehab routines. Of course, it isn't exactly the same, however, the
s and behaviors of keeping a consistent workout routine can let me know a lot about human
avior that can translate into rehab routines. Talking to a few people that have worked out for a long
e in their life and some that maybe started recently helped me figure out some basic understanding
of how to keep moving forward with a learned habit.

There were three things that | broke down and found to help build a good habit of working out:

CONSISTENCY

LOCATION

—




ation, many found that being at home makes them less likely
or even less motivated in doing so. What helped them to find
vation was to go to a gym where everyone is working out and
Il the machinery you could ever need was there too. They'd feel
ed to work out and be more productive consistently because
ne around them was doing so. Similar to why people go to the library
tead of being at home to study and work on assignments when you see
people working hard, it makes you also want to work hard.

The second was a friend or a companion. Having someone there with
you and also struggling or working out with you makes you more
motivated to do it. They can also be there to keep you on track or
motivate you to keep going if there are days when you don’t want to go
or if you don't feel motivated to go. They're the ones that keep you on
track to the goal, and also vice versa, you can also keep them on track
too on days when they feel unmotivated to do so. Having someone to
keep you company while doing things is very comforting and also less
stressful because you're both new at it or you're both willing to learn

with each other.



last good habit | found about working out, was consistency. Although many might overlook this
ething that can be very important on days when you feel unmotivated or struggling. Having a
schedule where you go every Monday and Wednesday really helps you maintain working out for a
lod of time because on those days when you don't feel motivated, having a daily schedule to help you
can ground you and also make them feel reassured. Similar to having a routine and schedule in
, having peace of mind that there is a sense of stability in your everyday life.

Through these primary interviews, | found there were three things that can possibly help with rehabilitation
consistency is: having a safe place to practice, support of friends, family, or companions to do so with, and
having a consistent schedule to follow every week.



The majority of stroke patients are above the age of sixty, and after that age, their chances of getting a stroke are
doubled. Often those above the age of sixty are retired and don’'t work and after my survey research, generally stay at
home, and those suffering from a stroke, they stay home even more afterwards. Perhaps it's from embarrassment from
needing help from those around them, but they generally go outside less after having a stroke.

From my own research and looking at a previous upperclassman's research, | found that seniors often feel lonely at an
older age. All their kids have grown up and become independent, their grandchildren have so too, and have their own
life outside of their homes. Maybe all their friends have all moved away or so on, and the people they mainly see every
day are their family but often they are away at work, school, or time for themselves and their own friends.

Having a good support system is something that is important in recovery, however, they can't always be there for you
and there are some things that you can only easily talk to a friend about and not family. Being independent is
something that people enjoy and also thrive from and having a support system outside of the family is important but
older seniors may not have the resources to find people like that if they can’t leave the house often.

Fimdimgya hobby is something that older people tend to do when they have more free time, often without the worry of
money andhworking, they try to find something they never knew they were interested in or didn't have the luxury to be
Interested In.From my survey, | asked people what activities they weren't able to do anymore and some listed hobbies
that they had such as gardening, hiking, etc. For older individuals, being unable to do a hobby in their free time
anymore can be crushing because it was the one thing that makes them happy. | wanted a way so that these
Individuals would be able to do something they love again with the help of rehabilitation.



Do you have a consistent daily routine that incorporates rehab?
40 responses

@ Yes
® No

Has there been a change in diet post-stroke?
42 responses

10.0

9 (21.4%) 9 (21.4%)
7.5

6 (14.3%)
5.0 :

25

0.0

Link to all the questions and
responses to the survey:

HTTPS://FORMS.GLE/SP86PSX3X7B5PRIES

There are a few questions from my survey that helped with
understanding more about the life of a stroke patient after a stroke
and during or after rehabilitation. | wanted to know if their eating
nabits had changed and their social life. What things were they unable
to do anymore, what was interesting was that | left a box for other

answers and many wrote of hobbies they were unable to do anymore.

What main activity(s) are you unable to do or do by yourself anymore?
39 responses

4 (10.3%)
3 (7.7%)

9 (21.4%) Eating
Sleeping

Getting ready in the morning...
Showering

Using the restroom

Tying shoes

Nothing has changed, | can...
holding my camera steady
Memory

Cognitive challenges

| can do pretty much everyth...
Driving

Can do most things, just har...
Recovered in most areas
Writing

Gardening

Drive, right peripheral vision...
It's not that | can't shower, b...
Reading writing walking on u...
Hiking, making the bed(fitted...

10 (25.6%)
14 (35.9%)
7 (17.9%)
17 (43.6%)

1(2.6%)
1(2.6%)
1(2.6%)
1(2.6%)
1 (2.6%)
1 (2.6%)
—1(2.6%)

1 (2.6%)
1 (2.6%)
—1 (2.6%)

1 (2.6%)
—1 (2.6%)

1(2.6%)



https://forms.gle/5p86PSX3x7B5prjE8
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Secondary Research: Codesign

To find out how specific exercises can relate to other activities, | did a codesign with Annie Roo in meeting
several occupational therapists students, and O.T. professors. During these activities, we asked them to
pick from a list of topics they think their patients would be interested in. This list came from my survey
answers and from this, the main two topics that were chosen for the O.Ts to work on were cooking and
gardening. Then we asked them to relate certain hand gestures and movements to an activity they have

chosen.

For example, in “cooking an egg”
they would then list out the steps

to cook an egg and gestural

practices that can go along with
each step. This showed what
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.T. practices can directly e B EE il = = =8 = =
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stroke patients.
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/ \ How can COOKING engage patients in various
rehabilitation exercises for the upper extremity?

Activity ACTIVITY: EXERCISE: MEASURE: ORDER:
Crack eggs ex. squeezing a ex. resistive grip ex. fully does this work
lemon squeezing the with any other
lemon and doing exercise or
it three times activity in
T {(( \ J AROM sauonoef

AROM Elbow

Shoulder AROM MASS

Prehension

Al |5 1 9 Activity card Flexion/ Flex/Extension Practice w/ Sustained (Not
y d Prompts- Extension (with UE hammer or Cylindrical Erushings
el Prehension Ranger) Thera bar - Grasp around

flimsy cup)-
in variety of
Positions

foam ball -
Mass Practice

Pronation

WAMVOVAVAVAMAVAN AN ANN AN _

Measuring Grip Strength With
Shoulder Flexion at 90 degrees, and
Rapid Grip Strength with
Dynamometer (soft cue to 1lb,
medium cue to 3lbs and strong cue eggs

greater than 10lbs)

A . -
o == ¢ ~ e G \r¢ '
- Arm . <\ /_ i » h—-«-m’i ekl Doviatnn Uk B Ponitien Seplistion

Being able to Crack 3

Flexion 7= U8
e cp Wrist Static hold ) . Scapular Large ballroll Shoulder
e s Finger : and release Pinch RadlialiUnar il Coordinatio | gimanual stretch forshouider s openasriiap
Frasp wieh e Extension i supination/ n/Reaction slidesbilateral
EXERCISES thevapuity iress. Opposition = of atennis Strength Deviation = 2 exercise cat/cow in AROM and £% and ABD abd/humeral
ey /Flexion = pronation exercises o motor contral R
Who is this exercise
/(/[/[//f 7 ( \ for?
f R Activity Card
Mid: level of uizl able o extend S Gl Abity to move Abilty to move e number of abilty to Gl moderate:
= i [ mooth
H Prompts How to measure resistance of (opposition st against grasp, bl through ful through full R successful matchl P active
819 | GARDENING succass of dmrvlies s [ShEma  [omenil  REiES Gnios  dovimes SIS il e moenex
f d ress ball ec. finger) down} it i) resistance rasistance s unsuccessful bilsterally ki of towe slide
A Mo able toflex Amount of —__. Number of Number of o T————— affected L o Patient has
abilty 10 (Ll wrist against time able in neutral, able repetitions, repetitions, through ROM time spent extremity E passive Hals o)
y I x T 7
create fist and g gravity to hold (in 10 turn palm amount of amount of in against actively doing ~50% Serelledl completion
Saunaze hanc acivation) (palm up) seconds) up tsupination) weight weight 2y Heha participating of the work fashion OISR
ROM and abiley
no contrel with ROM ana complete
dropping/abiiy time, completaness both shouides coordination e e boant
o) distance with to endrange pinchmeter ROM siabilicy and measures. symmetry Balorte of reach and in
reieses. all planes
—— —_— control ER position)
5/5 MMT e ROM ki 480N
with no or resistance available, Measiea 2
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Business Conjecture Science & Tech Conjecture
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Insight: Doing an activity with someone else
who is also inexperience makes it less
stressful and fun.

Insight: Being to adjust something by
themselves gives them a sense of control and
also is more time efficient than a third-party
intervening most of the time.

Doing conjecture is more of an exploration of the different concepts from the information | found from my research and what are the main insights |
gained from each topic. It is just for exploration and testing boundaries to learn more rather than use as my final concept.
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After my research and analysis, | came upon the idea of developing a program that mixes hobbies and
rehabilitation together. Where individuals can go to a recreational center and do rehabilitation through a
hobby of their choosing. This image is a general outline of how one would join the program; mainly through
their occupational therapist, and steps through the program. | wanted to draw the main idea out from how
to start to what the end would be like.



For the formative assessment, | wanted to see if seniors picked up new hobbies as they grew older or was just a saying
among people. | also wanted to learn, within a classroom setting, what is the most optimal class size for other to develop

meaningful relationships around them and also get the assist they needed.
For the first guestion, | asked if they would be interested in a program such as this to learn new hobbies and interests.

From my research, there is a consistent number of seniors that go to recreation centers for classes and activities, however,
there is an inadequate amount of space, funding, and staffing. So there is a growing amount of seniors that enjoy going to

these recreational centers, but not enough resources to allow for them all to take what they would like.




The second guestion was: do you find yourself in time, do you think your interests and hobbies have

changed compared to around a few decades ago? Have you found yourself to be picking up activities that
yOou were not interested in or had done when you were younger?

Through casual talks with older individuals and other people that know older individuals and what they have said, is that, as
they grow older, they become more interested in things that have never been interested in before. That there is a change
once they hit a certain age, something changes, and grow gradually more interested in other activities. One older individual
mentioned picking up gardening as she got older to do in her free time. This was due to having more time as an older
individual and not having to constantly work to make money all the time as when she was younger. She wishes to be also to
travel a little more because she now has the free time to be able to do that.

Another individual that is in my life picked up videography in his free time, he is a senior above the age of 65. Before he was
also similarly busy with work and not having the time to do anything else but after retirement, he picked up videography
and like to make videos of his casual travels. Someone | talked to mentioned how they talked to their parents about the
changes once they grow older (bird watching).




e A few more questions for future consideration:
o Considering group numbers and group genders
o Will women feel more comfortable around only women and vice versa for men?
o Groups with stroke recoveree and caregiver together than just stroke recoveree's

It would be more beneficial for a smaller group setting of around 4-6 people in a session. Small group sessions are more
iInformal and brief, they help develop relationships with other group members and faculty and improve psychological well-
being. It also allows people that may be quieter and shy to not feel pressured or overwhelmed in a large group setting. The
main reason for these group setting away from the house is to encourage meeting other people that may be like them for a
sense of companionship and camaraderie with others, and most importantly to be able to formulate new bonds with others.
Often, as people get older, it gets harder to meet new people, and there is a sense of loneliness in the older individuals
(previous year senior thesis researched this) this group allows them a way to meet other people and able to bond during a
hard time together.

| was also able to ask a friend who works a lot with young children, as a student teacher, with a wide variety of age groups
about her perspective on large groups versus small group settings. Smaller groups are better for talking and getting to know
people. It's much less intimidating to speak up and talk, compared to a large group setting. Often, in larger groups, people
are much more self-conscious about speaking up and tend to feel overwhelmed by the number of people. Smaller grodps
can help for a more intimate relationship with each other and also feel less pressured to speak up. It also helpg with
engagement in the group too. She also mentions that it can create a kind of shared small group experience of comradery
where people feel connected because they shared that small group experience together.



Relating back to the beginning of my research on working out habits. | have heard from multiple people that there are three
things that help motivate them: consistency, location, and company. People are more likely to keep working out if they are
on a consistent schedule, so even on days they don't feel like going, the habit of consistency is what keeps them going.
Location is another big factor for some, for others can work out at home and it can be more beneficial for them, but some
like to be In an environment such as the gym because it gets them in the exercise mindset. And lastly, company, people are
more likely to keep a consistent schedule when they have someone else to keep them accountable and keep them
company while working out. It's always nice to have someone to talk to when you might be struggling and figuring things

out.

What | am aiming for are group meetings and activities to help individuals build rapport and supportive relationships with
people that are like them. To learn together and meet with others that are going through the same struggle and work with

each other to support one another.

As individuals get older, they have a harder time meeting new people and eventually reach a point where their support
group is mainly their family. It's important to have a good support group around them since there is research to show that
there is a relationship between recovery and quality support groups, however, some people don’t have that support group
or struggle to get acclimated to their new lifestyle and need someone or some people to confide into that are similar to
them; that is the main goal for these group activities.
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Emotion

| BLUE TURGUIOISE GREEN YELLOW
|
' X TRANGUILITY, SPIRFTLIAL, FRESHNESS, BRIGHT, SUNNY,
| | 0 SECURITY, HEALING, EMWIRONMENT, EMERGETIC, WARM,
; Blue and yellow | Calor... < IMTEGRITY, PEACE, PROTECTION, MEW, MONEY, HAPPY, PERKY, 30,
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@ - Colour Theory

e HEALTH Generally, the color associated with medicine is

FURPLE PIMK RED CRANGE

CARE . . .
CARE blue, evere Battelle, their logo is dark blue. Blue is ol B s L L SR e

Opan DB.00 Am - 05.30 Pm SPIRITLALITY,
LUBLRY, AMBITION, COMPASSION, STRENGTH, HEAT, FRIENDLINESS,

often associated with medical health and ek it

Best Clinic Dental

a MYSTERY, WEAK, FEMININITY, AMNGER, DANGER, HENORANCE,
MOCDINESS IHMATURITY WARNING SLUGGISHMESS

hospitals. However, rather than going off of that,

CONTACTUS

| wanted something that incorporates blue but

also something more light-hearted because

M M M M M BROWHN TAN GOLD SILVER
although this program is desighed in a medical
FRIEMDLY, EARTH, DEPENDABLE, WEALTH, WISDEDM, GLAMOROUS,
OUTDOORS, FLEXIBLE, CRISP, PROSPERITY, HIGH TECH,
Sense. o LOMGEWITY, COMNSERVATIVE WALLUABLE, GRACEFLIL, SLEEX
CONSERVATIVE TRADITIOMN AL
DOGMATIC, DULL, BORING, EGOTISTICAL INDECISIVE, DLAL,
a COMNSERVATIVE CONSERVATIVE SELF-RIGHTEQUS HON-COMMITTAL

The basis of the program is more than just trying to "heal" the individuals, it's about meeting with

others and helping you incorporate rehab into your daily life through hobbies. So after looking at - -
colour theory, | decided on yellow and blue. Yellow being energetic and bright, while blue is calm

WHITE GRAY BLACK
and gentle. sl e
Q) INHOCENCE, RELLABILITY, ELEGAMCE,
PURITY, FRESH, INTELLIGENCE, DRAMATIC, CLASSY,
EASY, CLEAM SOLID FORMALITY
ISOLATION, PEISTIME, GLOOMY, SAD, DEATH. EVTL.
a EMFTINESE, CONSERVATIVE MYSTERY
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Visiting the O.T.

Goes to therapy
once a week

Goes home
(doesn't practice)

20 WEEKS
LATER

Goes to therapy again

Insurance runs out and
stops practicing

.
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Visiting the O.T.

Joins the program

1 on 1 sessions with the 0T
with the Neurolife Sleeve

M

Patient has general
understanding of the sleeve

8

(Y

Transitions to at-home use

Ist week of rehab classes,
practicing cooking

Practicing cooking at home

Another week of rehab classes,
tries gardening

40 WEEKS
LATER

Sense of companionship
and mutual support

Wants to start rehab
classes with other people

Storyboard

This is my initial sketch for my storyboard and
the one in color is the final. | wanted to pick
colors that popped for older individuals, and that
iIs why | chose very bright colors. A lot of older
individuals, as they get older, they become more
drawn to brighter colors, perhaps because their
eyesight isn't as good as it used to be but often,
to be more

seniors find brighter colors

interesting. | wanted it to feel more playful but

simple to follow, that is why colour and s
are something | focused this type of
Something that was easy to follow a

showed the fun nature of the program.



Final Concept

My final concept is a rehabilitation p

BT LS Casere R e — combines rehabilitation and hobbi
— o o help of the Battelle Neuroife sleeve. It
| , three touchpoints, one digital, and tw

— touchpoints.

| - n The digital website is for occupational therapists
. e and for new patients that are interested in

“{% " learning more about the program. Connected to
. - the link is a mock, interactive website where
‘4 users can navigate around and learn information
about the program or sign in to specific portals if
they are an occupational therapist or a patient

already in the program.

https://reliveyourlife.my.canva.site/



https://reliveyourlife.my.canva.site/
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Physical Touchpoints

The physical touchpoints are brochures and an infographic that can be hung up in an
occupational therapist's room or a small one that patients can take home with them
alongside the brochures.

Digital technology can be confusing for older individuals to navigate around and even then,
some may find it easier to read from something they can hold instead. If they were bored
and sitting in the lounge area, they can just read up quickly on the info and ask their O.T.
about it later.




Reflections: Things to consider for future

After critique, | found more things that | could delve more into if | wished to continue developing this program. There are many things
that can be improved on and investigated a lot more and although there are a lot of gaps that need to be filled in and many things to
consider for this program to be possibly tested more in the future, | found myself to enjoy developing this program and will most
likely continue to do more research on it as | grow as a designer since there are many things | current lack as an inexperienced
designer. | found that | have learned a lot from this capstone project and that it was a great pleasure to work alongside Battelle for my
final project since it by chance relates to my original direction when | first started the major to work as a medical device industrial
designer.

If | were to continue researching and developing this program in the future, | would need to look more closely into the backend of
who and how this program will run. Money was one of the main concerns when developing this program, | considered recreational
centers as my main location to house the program for a less expensive alternative, however, after doing research and realizing that
there is an increasing number of people using recreational facilities throughout the years but not enough people to help run it, it was
evident that funding for not only employees for the program but also management team, materials for classes, and much more.
Being able to find possible outlets for funding is important to help a program run and is something | sadly had to overlook due to
time constraints. Still, | considered looking at NGOs, government funding, grants, etc. for possible outlets for possible financing.

Next was to find the people that keep the program running such as the employees, the occupational therapists on sight,
Maintenance personnel, teachers, and medical staff in case of emergencies. One of the main personnel that needed to be present in
the program are occupational therapists, however, unfortunately, there is a shortage of O.T.s within the field. Where would be able to
get into contact with potential O.T.s that would like to work with us and how can we create a system that can possibly work around
that shortage of workers? There is currently already a rehabilitation program currently but being able to offer a different approach to
rehabilitation than those that are already out there since feeding into exact same system doesn’t add value to it.



Links
https://www.nrpa.org/parks-recreation-magazine/2017/july/parks-and-recreation-serving-a-growing-older-population/
https://columbusrecparks.com/community-center/blackburn/)
https://www.hks.harvard.edu/sites/default/files/Academic%20Dean's%200ffice/CGuide%20to%20Small-Group%20Learning.pdf




