Pain Communication

Prototype Testing and User Feedback

Design 159 | Design for Understanding
Daniel Daquigan & Keaton Kenel
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Introduction



|dentifying the Problem

2ND IDEA — PAIN COMMUNICATION)

WoRK QUCK 2 WHY (S IT A PROBLOM?
D SChool MeThod .« ppTRRMINES DIAGNOSIS &
TREATMLNT PATH
"HOW DESIGN ACROSS

DIfferReNCeS ?

The project started out of a \We narrowed our scope to Of the three proposals, we (Above) Scan of sketchbook
desire to design things that can three options: Grad Student found most interest in the idea showing initial thoughts and
make a meaningful difference. Posters, Pain Scales/Pain of redesigning the pain scale questions.

Communication, and ways to and looking at how people com-

the navigate campus. municate pain.
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Results for "pain'

What Already Exists

In answering the question “why are the current methods a problem?"
we quickly identified one of the main issues:
there is no universal written or visual language for pain.

To get an idea of how we represent pain visually, we searched “pain”
on the Noun Project site (pictured left). We noted the wide array of
icons and were particularly interested in the pill icon and broken heart
icons. The wide variety of icons supported our theory that pain is hard
to represent and thus is a challenge communicate.

Source: http://thenounproject.com/search/?g=pain



Identifying the Need

To tackle the large issue ahead
of us we broke up into groups
of 2-3 to create mind maps with
any and all of the ideas we
could come up with related to
pain scales and communication.

Mind map completed by Daniel and 2 other classmates.
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Mind map completed by Keaton and 1 other classmate

|dentifying the Need

Take-Aways from this exercise

Assessing both emotional and physical pain is too much.

Address physical pain exclusively.

Identify audience and cater to them.

Explore variety of ways/ formats pain diagnosis could be administered.

It became obvious that there many factors, along with many questions
and gray areas contributing to this issue. That being said, it was obvi-
ous that there is a need for improved pain scales and new methods on
pain communication.

While still unclear about how we wanted to address the need, this
exercise helped us to get a big picture of what we could look at. By
getting a big picture, we were then able to identify the areas we were
most interested in and research them further.






Mission Statement






Mission Statement

Objective

With pain analysis being a pivotal part of the health diagnosis process, the objective of this project is to create
an effective procedure of communicating pain between the patient and the doctor.

Strategy

Because this project can take many different directions in creating a more effective pain communication
procedure, we along with our group members wanted to start off with researching the general scope of
pain communication: previous and current methods, best and worst practices, pain research studies, visual
representation of pain, and so on.

From our collective research, we would be able to identify problem areas, and areas of improvement and
innovation for pain communication procedures.

Target Audience

In identifying problem areas, and areas of improvement and innovation for pain communication procedures,
the target audience that we focused on in our research were hospital patients, individuals with chronic pain,
and people who feel they do not have the right tools to effectively communicate their pain.
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Primary Research

Dividing into groups

After our initial mind maps, we divided our group of six into three pairs.

Each group had specific interests to guide our research and final
projects. We made sure to communicate across groups so that
everyone was working on/contributing different aspects to the larger
problem.

Initially, Vivian/Mandy were interested in creating tests for specific age
groups, Hellen/Christie were interested in patient anxiety and we were
interested in word choice and the power of visual aid.

Working as a pair

Beginning our work together, we each had specific interests we
wanted to address. Daniel was interested in the semantics of pain
communication whereas Keaton was interested in how to marry word
and image as tools for pain diagnosis.

We brainstormed a list of possible outcomes on sticky notes. This
allowed us to move the ideas around and group them in categories.
By completing this exercise we were able to get a clear, complete
and realistic view of how we could materialize our interests into a
final project. Ultimately, we wanted to create a new form of test that
incorporated a macro/micro diagnosis of pain in one test.
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KERNTYPE

kern me

Instructions

Your mission is simple: achieve pleasant and readable text by distributing the space
between letters. Typographers call this activity kerning. Your solution will be compared to a
typographer's solution, and you will be given a score depending on how close you nailed it.
Good luckl!

Primary Research

Inspiration from previous experience
Recalling our experience in Design 115, typography, we remembered

the kerning game. In particular, we remembered how much we
enjoyed the amount of user control (e.g. the ability to slide each letter
around) and how the user could actively interact with the program.

Inspired by the idea of live interaction, we pushed ourselves to see
how we could incorporate this idea into our pain scale.



Primary Research
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Type Studies

This exercise had all six members of our group individually create 9
expressive type studies from a word list of 14 (used in a prominent
existing test). We found this to be the most inspiring for our final

outcome: this will be discussed in greater detail in the next section.

Pictured above are Keaton's nine examples.

nURG
i (rampjmq
W g

(Cramping) lllustrated idea that the same word can have a variety of
feelings/interpretations. This ability to choose your specific interpreta-
tion of the word became a guiding concept for prototype creation.



(Itchy grouped) People noted how some interpretations could make
them feel the meaning of the word, e.g. “| can't look at the bottom left
without feeling itchy "

Primary Research
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(Sharp grouped) Although some words had a wide variety, others
like sharp all had similar qualities. As a result, we started noting any
commonalities in portrayal of pain is found to see if we can create
some form of standard.



Secondary Research
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Wong-Baker FACES™ Pain Rating Scale

No Hurts Hurts Little
Hurt Little Bit More

We started our secondary
research by establishing a base-
line; looking at what already
exists so we can assess what
works and what does not.

The Wong-Baker FACES scale
is the most common pain scale
used today. It uses a series of
faces paired with a scale 1-10 to
label your pain level.
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6

Hurts

8

Hurts

10

Hurts

Even More Whole Lot Worst

21983 Wong-Baker FACES™ Foundation. Used with permission.

When talking with users, they
commonly noted how much
they disliked this scale.

In particular they mentioned
anxiety about having to pick a
whole number or if they did not
match the number well enough
to both the description and
image.

Source:
http://www.wongbakerfaces.org



Secondary Research

The Pain Exhibit

An online, visual art experience for people to depict their pain through
art/ self expression. Source: http://painexhibit.org/en/

NY Times wrote article that argued for the ability of a drawing to
communicate in a way that words cannot

Source: http://well.blogs.nytimes.com/2008/04/22/pain-as-an-art-
form/?_php=true&_type=blogs&_r=0

Inspired idea to include free/form artistic aspect as part of test. Done
with interest in seeing how people draw pain without directions as
well as to allow users to document things that words cannot.
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Secondary Research

At Home Pain Tracker

Simple scale designed to track everyday chronic pain at home.
Thought this artifact was interesting due to the numbers paired with
the describing words and color scale. May be too much, but idea of
integration of word/image inspired prototypes. Source: http://ergonom-
ics.about.com/od/ergonomicbasics/ss/painscale.htm
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A

PAIN AS BAD AS IT COULD BE

NO PAIN

PAIN AS
[ BAD AS IT

couLD BE |

PAIN AS
D BAD AS IT
COULD BE

PAIN AS
E BAD AS IT
COULD BE

——

NO PAIN

PAIN AS BAD AS IT COULD BE

SEVERE

MODERATE

MILD

F

SEVERE

BT an e e

10

1z
13
14
15
16
17
18
19
20

NONE

SEVERE MODERATE MILD

{ NO PAIN

} NO PAIN

SEVERE MODERATE SLIGHT

severe

NO PAIN
| !

slight

Fig. 1. Visual analogue and graphic rating scales used in the study.

Secondary Research

Historical Example

This is a snippet from a 1976 article on pain scale research. While the
whole article had a lot to offer, we were most interested in the idea of
exploring different formats for the scale, e.g. flipping it vertical.
Source: J Scott, E C Huskisson, "Graphic representation of pain”

St. Bartholomew's Hospital, London EC 1 Great Britain

Pain (Impact Factor: 5.64). 07/1976; 2(2):175-84. DOI:10.1016/0304-
3959(76)90113-5.

21
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Secondary Research

Inventory: Measuring methods of Adult Pain

Created inventory of existing pain scales. Found useful to have a
complete list to reference/ note what has been done. In particular,
what has been successful and what has not. Ideally, the end product
would incorporate all positive aspects into one ultimate design.

Visual Analog Scale for Pain (VAS Pain)

Numeric Rating Scale for Pain (NRS Pain)

McGill Pain Questionnaire (MPQ)

Short-Form McGill Pain Questionnaire (SFMPQ)

Chronic Pain Grade Scale (CPGS)

Short Form-36 Bodily Pain Scale (SF-36 BPS)

Measure of Intermittent & Constant Osteoarthritis Pain (ICOAP)

Source:

http://onlinelibrary.wiley.com/store/10.1002/acr.20543/as-
set/20543_ftp.pdf;jsessionid=66F8EB4682D5E322A3EEBLS07E-
FBDBB4A.f02t04?v=1&t=hv40q9fe&s=chb411c01e8c27f78d137bf-
85ca91202787d38c76



3Types of Pain Scales

Source: http://pain.about.com/
od/treatment/f/pain_number_
scales.htm

Quantitative

Measure pain, a marker
ex. Numerical, Wong-Baker

Qualitative

Describes pain, how it feels
ex. McGill Pain Questionnaire

Secondary Research

Hybrid

Idea of blending the two serves
as backbone for final project
idea. Want to ensure both can
be assessed in our test.

ex. Memorial Pain Assessment
Card, Brief Pain Inventory

23
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Secondary Research

Work-in-Progress: Health CHI 2013: Changing Perspectives, Paris, France

Designing a Prototype Interface for
Visual Communication of Pain

Diana MacLean
Stanford Computer Science  Stanford Computer Science
insunj@cs stanford.edu malcdi@stanford.edu

Jeffrey Heer
Stanford Computer Science
jheer@cs stanford.edu

Abstract

Thousands of people use Online Health Communities
(OHCs) s a forum for expressing and collaborating on
symptoms of pain. Despite the physical nature of pain,
these exchanges typically comprise text. While pain
referral diagrams have served as patient-physician

communication aids for decades, litle research has
focused on translating them into an interactive digital
interface. We propose that such an interface would
provide a more efficient and accurate mechanism for
expressing pain and would facilitate useful discussion
around pain symptoms. In this work-in-progress, we
present a pilot study in which users expressed physical
symptoms using pen and paper. Our results uncovered
several design considerations that are currently being used
to inform the design of Body Diagrams, an interactive
pain visualization tool that we plan to deploy to a
pain-related OHC in the near future.

Author Keywords

Interface; medical; communication; online forums; Body

Figure 1: A selection of hand-drawn Body Diagrams from our Diagrams
pilot study.

ACM CI
‘Copyright is held by the author/owner(s). H.5.m [Information interfaces and presentation (e.g.,

CHI 2013 Extended Abstracts, April 27-May 2, 2013, Paris, France. HCN]: Miscellaneous.
ACM 78-14503-1952-2/13/04. D) Mi v

Stanford CS Study on Pain Identification

Daniel found scholarly article outlining a Stanford study on how to
depict and diagnose pain. They began with hand drawings and
noted patterns.

Work-in-Progress: Health

CHI 2013: Changing Perspectives, Paris, France

Body Diagrams Interface

Draw Freehand

As drawing with a mouse can be Canvas

tedious, future options to consider

include symptom drag-and-drop,

presalecting regions, and resizing
‘moving boxes to define

symptom areas.

Rotate Diagram ——
Users can express symptoms on X
front, lef, back and right views of

the diagram. Symptoms drawn in

one view are not shown in

other views.

Users can edit symptom properties via
this symptom palette; this concept ited
ue

Severity Scale
‘Symptom severiy i expressed
ona 1-10 scale, which is mapped

Undo \ Vsual encodings, which can be applied
7 \on thedawngs amsalves
N
N Symptom Palette
e—
orvine —

s d0a st e
i s T (2t

L which in turm
etermines the rendoring of the
corresponding drawings.

Symptom Type Tags
Users can tag drawings vith a
doscripton of the symptom type.

ese re not naturally mapped to a
visual encoding, so are rendered a5
\oxt in th aymplom palete, Basod

rosoarch, we chose

a pre-defined set that encompasses
most of the symptom types.

ST s ws | +— SymptomLayer

et ‘Symptoms can be categorized by
the body layer (skin, musdle, bone,
SrrviomPosere QD (D @) € interal, neural in which they

occur. For tho st prottype, visual
ncodingof i property s et as
an con:n th fura oncodings.

r ttoms,otc may
0e used o describe thisproperty
visualy.

‘Symptom Posture & Frequency
Users can describe at which posture
or frequency the symptom occurred.
In the pilt study, we discovered that
postures or requency was a critcal
property of users' symptoms.

Symptom Review  Symptom Annotation
‘Any addfional symptom information that

‘symptoms anytime. The summarized
o paretos e ehoum e og  can be enered n he annotaton box.
view, i the descending order of

cration. This order was chosen fo b

preserved, based on the pilt study.

Figure 3: The Body Diagrams prototype interface.

They then transitioned their findings to a digital interface. What we
found particularly interesting is that they delivered their findings in
terms of next steps instead of simply explaining what they had done.
This also informed us that more data either existed or was currently

being recorded.




Table 1: Drawing pattems obscrved in our paper pilot study.

Pattern  Example Notes

color .. rarely utilized; most participants used only
one color even when describing a range of
symptoms.

precise X indicates precisc symptom location
marks. e

regions \:‘O 7 indicates general location of symptom

Users draw the most severe symptom first. Though most
users” symptoms had chronological structure, users drew the
most severe symptom first and then “filled in” secondary
symptoms, regardless of chronological order.

Users tend not 1o iterate, but iteration provides better results.
Only one user drew a “draft” description before drawing a
final one. He noted that while the first drawing contained
the relevant information, the second one called out important
details and was superior. Other users commented that catego-
rizing without drafting them first was difficult.

text captions describe drawn marks

arrows. \\\ link text annotations to drawn marks

z00m call outs with  users drew scaled versions of body parts for
more detail  higher resolution

views side-view, users drew body parts in different perspec-
cross-section tives

reference  vertcbrac,  users drew body parts as reference “anchors”

marks  kneecap for the relative location of their symptoms

Table 2: BodyDiagrams encodings for symptom attributes.

Attribute Severity Frequency Location

Control i : s

Examples

Pilot Study

To better understand how people conceptualize and commu-
nicate symptoms, we first conducted a pen-and-paper pilot
study. Our pilot study comprised 8 participants (4 female, 4
male, most early 20’s) recruited through an open email call at
our university. We provided participants with a paper body
diagram template and several colored pens. We prompted
them to “describe a physical symptom [she/he] experienced
recently”. We interviewed each participant upon completion.
Each session took about 45 minutes, and participants received
a $10 Amazon Gift Card.

Figure 1 shows a sclcction of pilot study diagrams. We ob-
served several commonalities (summarized in Table 1) as well
as procedural patterns, which we discuss below.

Users draw accurately. Both location and shape of drawn

Iterative Design Process

Based on our pilot study observations, we developed a pro-
totype BodyDiagrams interface. We then followed an itera-
tive design process including evaluations with Amazon’s Me-
chanical Turk (MTurk). Over four major interface revisions,
we recruited 10-12 MTurk workers (Turkers), gave them a
synthesized pain description, and asked them to replicate it
using BodyDiagrams. Turkers then completed a post-task
survey and were paid $1.00. By fixing the input condition, we
were able to observe the effect of new features on the Body-
Diagrams descriptions and compare them across iterations.

Design Considerations

Over the course of iterative design, we distilled a set of key
design insights for effective visual communication of symp-
toms. We summarize these below, highlighting supporting
observations from our design process.

DC1: Implement both freehand and regional drawing tools.
As drawing accurately with a mouse is difficult, our initial
designs favored a purely shape or paletie-based annotation
approach. In our pilot study, however, users utilized re-
gional marks in concert with free-form marks. The latter were
used primarily when the precision of a symptom’s location or
shape was key to the description. This behavior was sustained
in our online MTurk studies.

DC2: Support the draw, link, describe, repeat cycle. This
cycle (described in our pilot study observations) embodies
a natural procedural framework for how users develop vi-
sual symptom descriptions. Transitioning through the cycle’s
stages should be frictionless so as to allow the user to fo-
cus her attention on her description. In earlier versions of
BodyDiagrams, which supported this process poorly, users
reported higher levels of frustration. In later versions, Turk-
ers utilized this feature seamlessly, without prior tutelage.

DC3: Group consecutive marks into a single symptom. It
may take several marks to describe one symptom (e.g., a rash
or a series of bug bites). We observed that users drew these

‘marks is intentional and accurate. Users often pl re-
ferred to their own body (by touching the area in question)
before drawing the corresponding mark on paper.

Users draw, link, describe, and repeat. When recording a
symptom, users would first draw it (sometimes utilizing mul-
tiple lines or marks), then create a reference line from the
‘mark to white space, and finally describe the symptom in text.
Then, they would move on to draw then next symptom. This
procedural pattern was uniform across participants.

before moving to anno-
tate them. A natural way to extract compound symptoms and
follow DC2 is to automatically group consecutive marks.

DC4: Structure symptom description input to capture inher-
ent attributes. Formal pain questionnaires, such as the McGill
questionnaire [12], often ask patients to describe specific at-
tributes of their pain symptoms. These include severity (typ-
ically scored on a horizontal, 1-10 scale [12]), descriptive
characteristics (e.g., flickering, burning, radiating), location,

Secondary Research

Thanks to the help from Susan, we discovered that Stanford had
continued working on the study. One thing we were shocked to find
in the follow up study was that the original study only tested eight
people. Even more interesting was the fact that the new prototypes
seemed to be a downgrade from their original versions. The new
figures were overly rendered, almost creating chart junk on the
human frame.

Pictured left is a snapshot from the follow-up study. It is interesting
to note the inventory they created about trends in drawing patterns
observed in the study.

We wish to research this source further, in particular if it is a
government funded grant, thus allowing us public access to the
records to conduct further research

25
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28

Inspiration

Revisiting our initial project brief, the objective of creating an effective
procedure of communicating pain between the patient and the doctor
fostered a variety of directions that our project could possibly go
towards. At the time, however, what we wanted our project to be left
us with the above questions about the final product.

From each group's focus area of research and our own interests in pain
research, we became even more interested in how patients go about
communicating their pain. What intrigued us the most was how people
interacted with our type studies of the pain words and how visual
representation can play a major part in how patients could potentially
communicate their pain in an effective manner.



o TTYPEFACE — TECTON | leok 1T UP | HANDWRITIERD

“ (HRISTINE —> “2€EING ALL THE WORDs IS
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WHAT | WAS FEELING”
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Main Idea

Because visual representation of pain in the form of 1-10 scale charts
is already widely used in health diagnoses, we found the type studies
to be another way in visually commmunicating one’s pain with much
effect. From this, we were able to refine the direction of our project
and continue to focus our efforts on the finding how people visually
communicate their pain.

With our project’s new refined direction mostly inspired from the
responses of the type studies (shown left), we wanted to focus our
project on gathering research findings from conducting user testing.

Main ideas we aim to cover with our new research
Macro View of Pain (Qualitative/Descriptive)
Providing a pool of words to guide individual in communicating their pain

Micro View of Pain (Quantitative/Magnitude)
Gauging how each pain word is experienced with the individual

Interpretive View of Pain (Individualistic)
Providing space for individuals to represent their pain in their own way

29
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Prototype 1| Macro

Prototypes were initially
designed under the idea
of creating a macro/micro
integrated test system.

The first portions show
Keaton's work on the macro
view; there are seven

drafts total.

The macro view aims to give
users a wide view of words
they can pull from to describe
their pain.

Each draft organizes the words
in a unigue way, hoping to
uncover a method that is most
effective for users.

abc

Achy
Burning
Cramping
Dull
Exhausting
Heavy
ltchy
Numb

Pins & Needles
Radiating
Sharp
Stabbing
Shooting
Tender
Throbbing

abc variation

Achy
Burning
Cramping
Dull
Exhausting
Heavy
ltchy
Numb

Pins & Needles
Radiating
Sharp
Stabbing
Shooting
Tender
Throbbing




Prototype 1| Macro

category

Dull
Numb

ltchy
Tender
Burning

Sharp
Pins & Needles

Achy
Heavy
Exhausting

Cramping
Radiating
Shooting

Stabbing
Throbbing

category variation

Identify your pain categories.  Circle the specific pains you are experiencing below.

Emotional

Dull
Numb

Weak/ Worn Down

Achy
Heavy
Exhausting

Irritation

ltchy
Tender
Burning

Directional moving pain

Cramping
Radiating
Shooting

Intensity of pain

Sharp
Pins & Needles

Rhythym

Stabbing
Throbbing

33



Prototype 1| Macro

Played with idea of creating a category & hierarchy Random
scale with words in category
& hierarchy draft (left). Most
hesitant about this draft .
because it ranked the words least intense Dull Heavy Cramplng
and put them on a scale. This
could sway user interpretation
too much. Numb Shooting Radiating
Achy . .
Heavy Throbbing Achy Exhausting
Exhausting
ltchy Pins & Needles Burning Tender
Tender
Burning
Cramping ltchy Stabbing Sharp
Radlat,lng The random draft was inspired by our random assortment of type stud-
Shooting ies we pinned up on the wall.
Sharp
Pins & Needles
Stabbing
Throbbing

most intense




The final option repeated words twice to create a large pool of words
for users to see if a sea of words was a positive or not.

Prototype 1| Macro

Random with repeats

Dull

Pins & Needles
Numb

ltchy
Throbbing

Dull

Numb

ltchy
Throbbing

Pins & Needles

Heavy
Burning
Shooting
Stabbing
Achy
Heavy
Shooting
Stabbing
Achy

Burning

Cramping
Tender
Radiating
Sharp
Exhausting
Cramping
Radiating
Sharp

Exhausting

Tender

35
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Prototype 1 | Micro

The second portion shows
Daniel’s work on the micro
view.; there are four words
total.

Once users have narrowed
down the word list specific
to their feelings, the micro
view aims to let users rate the
intensity of their specific pains.

Daniel created word scales for
users to mark their level
of intensity.

ITCHY HEAVY
ITCHY HEAVY



NUMB
NUMB

NUMB

NUMB



Prototype 1 | Micro

CRAMPING
CRAMPING
CRAMPING

CRAVPING
RAVANG

CRAMPING
CRAMPING

CRAMP(ING
DAMPIGE
DAMP(E

CRAMPING
CRAMPING
CRAMPING
CRAMBINS

CRANNSS>

Daniel also created interactive versions of
these scales in AfterEffects. The user could
then slide the video scrubber to the point at
which they most identified.

We showed these to the class for feedback
to see which scale they related to most and
found to be the most accurate.

As Daniel worked, he created varieties of
scales for the same word. This was done
due to the idea that people have different
meanings for the same word.



THROBBING
THRORBING

THROBBING
THROBB|NG
THROBB‘NG

THROBBING
THROBBING

THROBBING
THROBBING

THROBBING

Prototype 1 | Micro

THROBBING
THROBBING

~HROBBING

NG
-+ROBBING
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Prototype 1| Feedback

¢
[Cwext_srers Ao

O« INTRATING  JANIE LS W/ MINE

- Y \y

S DAN)E L KPATON

? 2 MORE WOk p'S NARROW TO (p
] v

L @ creaTE DIGITAL vs  pRINT

l-\ -

S (@ TESTING —> (D) ARTISTIC

o @ PRINT

3 ® bviciTA|

N\

(1) - TESTING FORMAT (FOR USERS)
£ TRSTING DATA LOG (T0 TRACK 0ad)

%\\

3
L SWITCh Wp W/ print/diciTaL 17 6006LE DOC./
© LIST OF QUeSTIONS EXcer

RvabVAl Tee VB AL E

“(ATOGURIES —— GOOD Ok BAD
* INCOR PORATE A SCALE 2
° INCORPORATE COLOR.
" PACKeTS FOR USeRT
¢ of pAIN /KINDS
CHELP SOMeoNe piaL IN ON INTENSITT

*VERTCLE DIAWING IN/ Bhading in

CIANS NOTES—5/20/0¢ o

" OPPERTUN] for TaCTICLC {,ong +erm
"INCORPORATE
‘LONG LIST
* DON'T GIUE TheM The BROPT
~ > LET Us see
//' \ 77/)?//<
/ INTOr P,
crginr | J e T, v
%de Ny
§ide boo
j [T AL -~ How TO
MARK
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We got great feedback for prototype one, and refined our focus for the
next round of studies. Due to the success of Daniel’s interactive digital
drafts, we shifted our focus from macro/micro design to print/digital.

Above pages note this shift and our next steps on how to execute. We
planned to create a test that incorporated an artistic, print and digital
portion. Daniel would the design digital, and Keaton the print/artistic.




Sample from Keaton’s sketchbook. Outlines the final six words we
picked for testing. Also establishes key used for organizing her options
in prototype two. The key pairs the two lists as follows; 1a, 2b, 3c. This
streamlined the possible combinations of test styles into 3 variations.

Prototype 1| Next Steps
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Prototype 2 | Print

1a 2h
Identify your pain areas & shade in the intensity from 1 (least)- 10 (worst). Identify your pain areas & shade in the intensity from no pain to worst.
You can add written details in the open space below each word. You can add written details in the open space below each word.
1 cramplng 1 numb throbbing no pain numb no pain
5 5
10 10 worst worst
| heavy | sharp heavy ~ nosan sharp
5 5
10 10 worst worst
Tote hy " th rObblng cramping  nopan itchy no pain
5 5
10 0 worst worst
Through feedback we narrowed the word list down to 6 words. We The second option organizes the words randomly and incorporates a
also integrated the micro/macro version into a combined version for most-least scale.

both digital and print. The user can pick the words they identify with,
then rate the level of intensity. The first option above organizes the
words alphabetically and has a numeral based scale.



3c,1
Identify your pain areas & shade in the intensity from no pain (1) to worst (10).
You can add written details in the open space below each word.
numb sharp

1 no pain 1 no pain

5 | distracting 5 | distracting

10 | worst 10| worst
heavy itchy

1 no pain 1 no pain

5 | distracting 5 distracting

10 | worst 10| worst
cramping throbhing

1 no pain 1 no pain

5 distracting 5 distracting

10 | worst 10| worst

The third option organizes the words by category and uses a numeral
and most-least scale. The categories are organized by similar suffixes.

Prototype 2 | Print

3c,1
Identify your pain areas & shade in the intensity from no pain (1) to worst (10).
You can add written details in the open space below each word.
numb heavy

1 no pain 1 no pain

5 | distracting 5 | distracting

10| worst 10 | worst
itchy cramping

1 no pain 1 no pain

5 | distracting 5 distracting

10| worst 10 | worst
sharp throbbing

1 no pain 1 no pain

5 distracting 5 distracting

10| worst 10 | worst

The fourth option organizes the words by category and uses a numeral
and most-least scale. The categories are organized from top to bottom
in terms of intensity of pain.
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Prototype 2 | Digital

NUMB

First digital studies completed by Daniel created in After Effects.

THRQ BBING




Prototype 2 | Digital

800 Pain Words.aep *

Throbbing v

THRORING [
A

. Type Fram i
B 1png PNG file 4 KB -
B 2.0ng PNG file 12kB &
B zpng PNG file 12 KB

B 2png PNG file 12 KB

B s.ong PNG file 12 KB

B 6png PNG file 12 KB

B 7pong PNG file 16 KB

B s.ong PNG file 24 KB

B spng PNG file 28 KB

B 10.png PNG file 28 KB

= Comp 2

[=E Cramping Composition

= Heav Composition

[=F Heavy Composition

=R ImcHY Composition

[=f Numb

= Charn ~ [ i | =
= M =) 8bpc i (Full) B

CRAMPING CIEE]
Text Animate:
Effects
Mesh Warp
Row
Columns
Quality

Screenshot of After Effects work station for word videos. Showing how tests created.
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Prototype 2 | Feedback

Feedback for our second round of prototypes was also very
successful. For the print version, we got feedback to narrow the
options down to two versions. A circular, non-conventional scale was
also suggested to create a contrast to the shaded bar option.

As for the digital version, feedback was very positive and urged Daniel
to continue making all six words, while refining throbbing and heavy.



A snippet from Keaton’s
sketchbook of class feed back
for the final revision of our test.
Some next step ideas are also
included.

Prototype 2 | Next Steps

AVOID YES /NO
Hex. (o WORDS

CONSIDer TESTING mgeﬂme/)
ASK Thre CLASS
QUICK SCANNERKR. SCC.

STANFORD COMP.SCI. \1%

-FIND MORA
DATA
* Who Funded

PHYSICAL TIREZAPT INTAKE FORM<
courp The TeST B ON VIpeEO ?

5/27/14

— CLASS Feeppack. -

47



48

Final Prototype | Artistic Portion

The first part of our final prototype is the artistic portion. WWe wanted to
start the test by giving the user free reign to communicate their pain.
We follow the section up with a question of when one feels they need
to go to the hospital.

Part1

Draw Your Pain

Draw any or all of the ideas listed. ———>
Label drawings refering to the key's numbers

1. Current Pain
2. Most recent pain
3. Worst pain

When experiencing pain, at what point
do you decide to go the hospital?




Part 2a

Identify your pain areas & shade in the intensity from no pain (1) to worst (10).
You can add written details in the open space below each word.

numb sharp

1 no pain 1 no pain

5 | distracting 5 | distracting

10| worst 10| worst
heavy itchy

1 no pain 1 no pain

5 | distracting 5 | distracting

10| worst 10| worst
cramping throbbing

1 no pain 1 no pain

5 | distracting 5 | distracting

10 | worst 10 | worst

Print Scale 1 | Shading scale with numbers & words

Final Prototype | Print Version

Part 2b

With 10 being 100% pain, mark your intensity by thickining the line
to your pain level. Think of the circle in quarters to guide your assess-
ment: 0%, 25%, 50%, 75% or 100%

-10

~
/!
\\8
/

numb

heavy

—_
o

2N

~——
~

itchy \ cramping

|
\
[
|
\

_
o
N
o

2N

N
N

shar throbbing

NN

4
4
\

Print Scale 2 | Thickening the outline of the circle to one's percentage

out of 100% pain levels.
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Final Prototype | Digital Version

For the final digital portion, we showed users a series of six word
videos. We allowed them to drag the scrub bar to the point in the
10 second span that they most identified with.

Pictured above and on the next several pages are the storyboards

for each pain word.

(RakRL

CRAMPING

G

CHN

CRAMPING

CRAMPING

CRMNCPIKG

ST




Final Prototype | Digital Version

HEAVY

I'IEAVY

H!AVY
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Final Prototype | Digital Version

Many people commented on how much they liked
this one for its effects. Ironically, it was among one of

the most common words that users said they did not
identify with.

Y

A

TEL @EFC FHO%
g ; oy
i ¥ oy 8

\
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Final Prototype | Digital Version

T roRB N o k R NG

THROBB(NG

THROBBING THROBBING THROBB|NG W
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Final Prototype | Digital Version




Final Prototype | Digital Version







Methodology & User Testing



User Testing

With three final prototypes, we divided our user testing into four sections, including questions we will be asking during each portion:

Introduction 1. Artistic Interpretation of Pain
Initiates test subject to think Having the test subject draw: 1) Current Pain, 2) Most Recent Pain, and/or 3) Worst Pain
about pain How did they draw their pain?

Follow - Up Questions:
When experiencing pain, when do you decide to go to the hospital?
On a scale of 1-10 (10 being worst pain), at what point do you decide to go to the hospital?

Measurement Scales 2. Print Measurement Scales
For these two sections, the Two versions: Vertical Number Scale vs. Circular Scale
user will reference one of the Both print versions are given at the same time to ensure one scale does not affect the results of the other

pain experiences they drew in

the Artistic section of the test Follow -Up Questions:

Which scale (vertical or circular) do you prefer? Why?
How did they fill out each scale? (Did they follow the given directions? Did they fill it out otherwise?)

3. Digital Animation Measurement Scales

Six 10-second animated word videos that visually represent the experience of different pain words
Test subjects will move the marker on each video to have each word represent their pain experience

Follow - Up Questions:

Where did you pinpoint the marker for each word (1-10 seconds)?
Which word(s) did you most identify with? \Why?

Which word(s) did you least identify with? Why?

Follow-Up 4. Post-Survey Questions
Administered at the end of the Did these six words help you communicate your pain? Why or why not?
testing session Is there one word missing from the list that would help you communicate your pain?

Did this study make you more mindful of how you communicate your pain? If so, in what ways?



Avoiding Testing Bias

Although we provided general directions for all three portions of our
tests, it was important for us as those administering the tests to
remain impartial towards how our test subjects measured their pain
throughout the test — this aims to ensure that every test result is
accurate, unbiased, and unique to each individual.

Test Subjects

Test Subject Range

The range of subjects for our user testing consisted mostly of college
students due to the time constraints of this project. However, these
tests were created so that they can also be administered to hospital
patients with chronic pain and/or undergoing current pain, which would
yield more applicable results.
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Data Logging

E DES159_PainUserTesting

https://docs.google.com/ajucdavis.edu/spreadsheets/d/10s128D5mYc3s0ud-Ixbv)fGe8QIxwBIGmMCjbsrFK4rM /edit#gid=0

DES159_PainUserTesting_FeedbackLog ]

drdaguigan@ucdavis.edu ~

= k|
File Edit View Insert Format Data Tools Add-ons Help  All changes saved in Drive | | ETma
e AT s % o0 001z | A -l -(B 7 & A & H- -4 -S|coERY - Z-
Fi Can't think of any
A B H I J K L M
1 Tester Name Keaton Daniel Daniel & Keaton Daniel Daniel Daniel
2 |Tester Date Administered 6/27/2014 5/27/2014 5/27/2014 5/27/2014 5/28/2014 5/28/2014
4 Name Grace Nguyen Hyun Kim Vivian Ho Grazian Moreno Gabe Ricafrente Justin Uesugi
5 Emall grenguyen@ucdavis.edu hyunchecl.k@gmail.com vvnho@ucdavis.edu gdmoreno@ucdavis.edu gericafrer icdavis.edu  Jkuesugi davis.edu
(3 Age 21 22 22 23 19 20
7 |General Info Sex/Gender Female Male Female Male Male Male
15 Current, Recalled, or Worst? Most Recent ‘Worst Pain ‘Worst Pain Meost Recent Pain Most Recent Worst
16 Entire body soreness a
Lower back, achy all day, exhaustion that would
User's Pain Pain Description think it is from sleeping Ski accident, ankle broke opened door on foot, at 14 Drunk over the weekend Sore Thigh Muscles you want to cry, also s
18 | Testing Which test first? (Print or Digital) | Digital Digital Print Print Digital Print
20
Vertical, had encugh info Vertical, the circle didn't Vertical, easier to understand, Vertical, gave him a scale
Which scale do they prefer? Vertical, because "5" is in order for him to fill cut to  feel like a scale, it felt like a  has a halfway point compared with categories, the circular  Circular. Can show diffi
(Vertical or Circular) distracting his diecretion whole to the circle one made him gauge it more by how thick the lines \
Was shown both tests at the
same time
Needed further clarification ~ Was shown both tests at the
21 for bot vertical and circular ~ same time Had to clarify what numb
pain was.
Circular was somewhat Shaded as a pie chart Circled his measures on the
confusing, had to mentally vertical scale.
portion out the scale Wanted to see 1 at the Halfway point is impertant Placed tick mark on circular
Print Other comments? Put notatiens on vertical bottom and 10 at the top in communitcating pain scale
2 Measures: Cramping, Heavy, ltchy
Throbbing, Numb, Sharp 13,0000 2,7,0,90,10 0,80910,9 3,403 1.1 4,0,0,0,0 1 6, 6, 3, 10, 10, 5 =
Throbbing, Cramping, b -
Al
+ = Sheet1 <

Google Spreadsheet used for logging data during our user testing



Handwritten data that Keaton
logged, mostly observing the
narrative accounts of our test
subjects while talking about
their pain experience(s) or
talking about how they went
about doing each test.

Data Logging

6rACE —(H) -~ 5/27/14
UG

:COVVI/WWQo/ a) e Huzw/t
on@ Ofwify/ aw

VIVIAN -(T ) 5/27/14

* NBSTRACT

L a Lot of arwbw@ on Thaeb

EMMA— ®) — 5/2a/14

*DIGITAL = worked w/[ Shar M‘t “That'y Jcar
Minky midde o to IS Mmore
intense bjc mwa bold

o MOST = (nifia L Sharp, but Seeing opTOIK)

fealized more Cr al
7,0,0,0,0,% W
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Compiling Data

To analyze and synthesize our data, we sorted all the results into sub
categories, counted response types and selected interesting examples
and user quotes. The following photos show the notes we took to
organize and record our findings.

® G e’n prol (Ot. ART

i orteQL 'W)/w/m cannot TIX [EON)
' ?/p : N W&as:%‘

[E mcorrth L.
=

Orvect W

\' 2
e NCOITRLE 5

4

s Cirryld

X * i WMl&b'ﬂ/LQfésgDJ = el
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Compiling Data
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[iWnot Type 0{_9@!_&&)@@0/_
[ :

Nunt 1 <3 Q’wa
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Bors t mwz n , vo@
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% ol /ﬂm%%m should &
| 'g'ff agoCiote il

°F Of prople suid COOL =
@ wne Ve %er &W
LIST woRDJ peopLe ol '

uidn't Think — =1l \ ®
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General Stats

Genera | Summar Yy Total Test Subjects Male to Female Ratio Type of Pain Addressing

Inventory of test subject pool 21 te StS 11 F 1 Curre nt
10 M 9 Recent
11 Worst



We organized the artistic section into four main categories listed below.

3 Facial Expressions

When asked “At which point
do you go to the hospital?”

Responses and findings from
being asked to choose a
number between 1-10 based
on the question above.

3 Illustration

6 respondents used word
“unbearable” when
answering

7 " 9 was the average

5 Abstract Forms

5 answers pertain to

“Immobility”

8 was the mode.

Analysis | Artistic Portion

1 0 Body/ Body Parts

Drawings of bodies and
body parts were the most
prevalent among
respondents.

reported that they go
when “they cannot fit it
on their own, nor handle
the situation”
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Analysis | Artistic Portion Examples

pantt
Draw Your Pain

@ﬁlﬂ

Part1

e
l‘“& b Alleggees

§¢

3. -:e' o'd‘

(]

Pt
Draw Your Pain

drawings refering 1o the key's numbers

O\ S

ﬁ:;a'.n

Example of faces. Most were
similar in simplicity as seen
in example.

Example of abstraction. Shows
a process/scale from current
and calm to worst.

Example of illustration. This
example is very cartoon like.

Interesting examples of body
drawing. Created a method and
key on how to label pain areas.

Pat1

Draw Your Pain

N
LA\,

® 5113

Pant1

Draw Your Pain
Orawe

Another example of body
drawings with self-created
key. Interesting because used

existing key to aid final drawing.

Example of abstraction.
Respondent was suffering from
current throat pain. Reported
that this was a drawing of their
throat/swollen tonsils with the
tongue sticking out in

the middle.

Example of emotional pain.
Drawn when accidentally not
instructed that the test was
about physical pain, respondent
chose to draw emotional pain.

® 41

Pantt

Draw Your Pain
asisted. ———> 1
the key’s numbers.

Draw any or
Label drawin

P,

Interesting example of body
drawing. Precision and scientific
knowledge reveals background
and study habits of respondent:
pre-med student.



More examples of user testing artistic portions:

Analysis | Artistic Portion Examples

1
® 6!:"“

Draw Your Pain

07
%‘“%‘

195 refering (o the key's numbers 2. M
. 1\

Pan1

Draw Your Pain

Draw any or il of the ideas listed
Label dawi

Part1

Draw Your Pain

®olo?

Pentt

Draw Your Pain
-
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Analysis | Print Version

How many respondents filled out their scales correctly?

Vertical 16 correct 5 incorrect

Circular 16 correct 5 incorrect



respondents filled out both tests incorrectly.

Analysis | Print Version

OFA

Panza

numb
0

| nopain
| dstraciing
10 worst

heavy

7] nopain

5 wsTsemg—

N
0] worst

cramping

7] nopain

5 | dsircing

Identlyyour psin aroas & shads n the inensty from no pan (1) to wors (101
You can 4dd witen detas n the open space below each word.

sharp

[7] rovsin

5| dsvacting

o] e
itchy

7] nopain
5| dsvacing

10| worst

throbbing

[7] nopain

5| dsvactng

10] worst

@

Panzh

With 10 baing 100% pain, mark your intensty by thickiing the e
1 your pain level. Think of the citcl in uerters o guide your assess.

mont. 0%, 25%, 60%, 75% or 100%
heaw/l\/

10 10

10

itchy cramping

Which test preferred?

vertical

Pan2a

Idenify your pain areas & shade in the intensity from no pain (1) 1o worst (10).
You can 3dd witien details in the open space below each word.

Wb sharp
(57 vopan 171 nopan
|5 disuacing 5| disuacing
! |
$10{ worst 10| worst
heavy itchy
D rooun (Do
|
i
!
5| distaciing 5| disuacung
i i
| |
[10] worst 10 worst
cramping throbbing
"1 nopan ! nopan
o o
@ |
187} disuacing 5| dstacing
i ]

Panzh

With 10 beng 100% pan, mark your iniensity by thickining the ine

100‘7

itchy

LY/

sharp

ik of the circle in quarters (o guide your assess.
50%, 75% or 100"

heavy

10

cramping

Yo

10 lyl

throbbing

circular

71



72

Analysis | Print Version Examples

@95t

Panza

You can add witen detas in

numb

1] nopain
|5 | dsvactng

{10] worst

heavy

cramping

7] nopain

5| dsvacing

0 worst

e open space below each viord.

sharp

5| disractng

10| worst

throbbing

() ol

Panza

You can sd it detis i the open $pacs below each word.

numb

(-

heavy
[7] rossn
|

5o

1] worst

cramping

7] nopain
5| dstacing

10 werst

sharp
[7] nopsin
|
| 5| distacing
0] worst
itchy

1] nopain

5| distactng

[10] worst

throbbing

Pantza

numb
|

is

1
10| worst

distracting

heavy

:i? nopsn
i

5| distacing

110] worst

cramping

"7 nopan

©

151 diswscting
|

|
10 worst

Identity your pain arcas & shade in the intensity from no pain (1) 1o worst (10)
You can add written detais i the open space below each word.

sharp

11! nopain
®

|6 | disuacing
|

[10] worst

itchy

N
5! disuscting

|

[0} wors

throbbing
m
®

|
{51 dsuacing

o pain

|
|
{10} worst

et

Panza

Identify your pain
You can add writ

heavy

I? nopain

10| worst

cramping

5 | ditracting

10| worst

X

shade in the intensity from no pain (1) to worst (10)

the open space below each word

sharp

Yy vovein
g diswaciing
A
‘T{"Ws._‘?

itchy

10| worst

throbbing

% =
% i

orst

Respondent asked if they could
shade outside of the lines to

emphasize

intensity.

Initially filled out correctly, then
adjusted to simpler line marking
method without shading.

Although not following

directions, user added numbers
specific to self, taking the
directions a step further

This example filled out the
test correctly and added a
marker and number to each
scale to clarify.




Analysis | Print Version Examples

Panzh
Wi 10 being I
10 your pan leve
ment 0%, 25%.

1, mark yout intensity by thickining the ine.
i the circle i quarters (o guide your assess
or 100%

10 OZ 10

itchy cramping
Yoh
10 10
157, lsh
sharp throbbing

Panzh

10 10

numb heavy

10\ 10\

itchy cramping

10 \ 10

sharp throbbing

Wit 10 being 100% pain, mark your intensiy by thicining the ine
in evel Tk ofthe cirlo in Quarers o Guide your assess.
25%, 50%, 75% or 100%

10 10
N %
numb heavy
10 10
itchy cramping

Another example of ignoring
directions but inventing
successful method to
record feelings.

Filled out correctly & thickened
line to further communicate
the intensity.

Filled out incorrectly.
Interpreted as the thicker the
ring, the higher the intensity.

@6\V‘

Pan2s
With 10 being 100% pain, mark your intensity by thickining the e
10 your pain leve. Think of the citce in quarters o gude your assess-
ment: 0%, 26%, 50%, 76% or 100%.

Ve “ P N
[ )
numb ) { heavy |
/ \
§ / \. /,
10 10
/ N
\
( itchy | cramping
\ /
\ /
N
10 10
- Ve \\
#{ shap | throbbing |
\\. ./’
50 ;,/

Filled out correctly. Note how
respondent labeled sharp as a
guide to mark circles.
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Analysis | Digital Version

w10 Throbbing 12 ltchy
9 Sharp 6 Cramping
3 Cramping 4 Numb
3 Heavy 1 Sharp
3 Numb 0 Heavy
1 ltchy 0 Throbbing



Itchy

Although many of our test subjects selected the word “itchy” as
the word they least identified their pain with, many of them have
commented on how effective it is and how much they liked its
animation in the digital portion.

While we enjoyed everyone's feedback, we have decided to remove
“itchy” from the pool of words for future testing due to lack of
relevance to the general consensus of how people describe their pain.

Analysis | Digital Version

-00:05
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Analysis | Follow-Up

Is there one word missing
from the list that would have
helped you communicate
your pain experience?

9 test subjects could not think of a word at the time



However, other test subjects
were able to provide words:

Hot
Irritated
Achy
Suffocating

Shooting
Blunt
Raw
Soreness

Analysis | Follow-Up

Burning
Bruised
Palpitating
Swollen
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Analysis | Follow-Up

Did these six words help you communicate your pain? Why or why not?

“Yes, they gave me a point to “Yes, but not really because “No, because the tests didn't
reference off of. I'm not sure if the pain | was referencing only take into consideration emo-
I' would have picked the words identified with cramping.” tional pain, which | think is 50%
without seeing them. But of of everyone's pain experience”
the 6 these words, they helped -G.R.
me describe it well” -J.U.
—-V.H.

“Yes, because sometimes it
is hard to think of words to
describe pain.
| wouldn't have thought of
‘itchy, ‘throbbing” and ‘sharp,
but they were there and
described pain.”

-C.K.



Did this study make you more mindful of how you communicate your pain? If so, in what ways?

“Yes, | liked the visual aspect
when | couldn't explain

it in words. It was more
broad-reaching and accessible;
easier in general.”

-K.C.

“Yes, having a preset of words
make me think of my pain in
that quality rather than as a
scale!”

-N.B.

“Yes, making me draw it made
me pinpoint where my pain
was, and the words help me
describe it; it's not a process.”

-TK.

"Yes, | realized that | don't
use definite words for pain. It
usually gives an example
‘vou know how it feels when

o

xyz happens'

-E.H.

“Yes, it was easier to describe by
drawing because | didn't need
to use words. | liked the combo
of drawing, then having a scale.
Without a scale, | would not
have described it in detail.”

-G.N.

“Yes, it's not something | would
generally think about. It made
me realize that there are a lot of
different ways pain can feel and
that pain can be visualized.”

-C.K.

Analysis | Follow-Up

“Yes, it gave me a sense of what
words to use when.”

-G.R.

“Yes, those drawings helped me
think about his pain more.”

-A.K
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Improvement

After receiving much feedback
about our prototypes from our
user testing, we found multiple
points for future improvement:

The Test Itself

Print: Remove directions — this
will give more freedom to the
test subject on filling out the
pain scales and will give us
more insight on how people
describe their pain uninhibited

Digital: Administer test on

a tablet or another type of
touch screen interface — this
will provide more hands-on
interaction for test subjects

Digital: provide multiple
versions of how each word is
visually animated — we found
that some test subjects did
relate their pain experiences
with one of our word options,
however, the subject did not
related to the way the word
was animated. More options
will result in more accurate pain
measures

Overall: provide more words
that describe pain — this gives
the test subject a wider pool
of adjectives to accurately
describe their pain even more

Overall: remove/replace words
unrelated to pain (e.g., “itchy”)

How We Test

Overall: provide the least
amount of guidance throughout
the test — although we

will allow them to ask us
questions throughout the test,
we want our test subjects to
respond to the pain scales
naturally through their own
interpretations of the test and
of pain in general

Overall: have the tests refer
strictly to physical pain only —
although we understand that
emotional pain does factor into
one's overall sense of pain, this
kind of user testing needs to
be limited to physical pain to
be able to find conclusive and
comparable responses

Overall: administering the test
together, administering the

test to multiple people at a

time — although we want to
study individual responses to
pain, another variable that we
wish to study with our testing is
how people respond to painin a
group setting where two people
may be administering the test
or multiple people are given the
test together

Who We Test

As mentioned previously, our
range of test subjects consisted
mostly of college students due
to time constraints. For future
testing, we aim to administer
our tests to hospital patients
with chronic or current pain, and
to individuals who are undergo-
ing current pain. This will yield
more applicable results



Why This Matters

In identifying the main issue that there is no universal written or visual language for pain, we directed our
project towards finding out how individuals express and measure their pain. Although the end-product of our
project was not intended to be a physical procedure that patients and doctors would use to communicate
pain, the findings from our research and user testing contributes to addressing the issues of the current
methods of communicating pain in the hospital.

With the final prototypes we created for our user testing, we aimed to provide the least amount of guidance
to the test subject. Although our testing needed a base set of direction for our test subjects to follow, we
found that each test we administered produced a different set of results everytime. While current methods
aim to create a standardized procedure of communicating pain, our findings show that people’s physical
pain experiences are unique and using standardized scales to communicate it to doctors could lead to
misrepresent the individual's physical pain and thus resulting in inaccurate or even faulty health diagnoses.

There were certain patterns and categories that we found among the way our test subjects measured and
described their pain, but otherwise their responses were unique within these categories. From our findings,
we want our project to remind physicians and health practices again that there is no universal written or
visual language for pain: procedures for communicating pain between patient and doctor should aim to be
experiential for the benefit of the individual.

For our next steps, we hope to administer these test on a wider scale. For example, by administering these
tests in hospitals across the nation, the numerous amount of responses would allow us to have an inventory
that would further improve the content of the test and how we administer the test, but most importantly
providing us more insight on how people communicate pain.
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