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Research Phase
Understand the context, identify problems, discover opportunities
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The Problem & Background Research

Our client is the Comprehensive Stroke Center at Allegheny General Hospital. The prompt identified that 

the efficacy of stroke treatment is correlated with correct diagnosis and fast treatment. Hence, remote 

evaluation of stroke by first responders can help the patients get prompt treatment.

In order to gain more understanding of the problem space, we conducted secondary research online around 

the disease, the context, anad the stakeholders. Some questions we asked include:

● Who are the stakeholders in this project, what roles do they play in the entire patient care journey, 

and what are their goals, needs and tasks?

● What is a stroke? When & where do patients usually get a stroke? What happens afterwards?

● What are some existing remote stroke evaluation methods / techniques?

● Why is AGN currently not leveraging the remote stroke evaluation? 

What are some barriers?
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About Stroke

A stroke is a serious medical condition that can have 

life-changing consequences. Nearly 800,000 Americans 

suffer a stroke every year. 

People experience stroke symptoms differently. The 

symptomes can range from weakness/numbness to slurred 

speech, dizziness, etc.

Quick intervention and evidence-based treatment give 

patients the best chance at a full recovery. Treatment need to 

be delivered within 24 hours. The least intrusive method is 

only viable if treated within 4 hours.

5



Comprehensive Stroke Center at (AHN)

● AGH provides the most comprehensive 

treatment plans for stroke patients and also 

utilize telestroke consultations to support 

physicians treating acute stroke in local 

community hospitals throughout western 

Pennsylvania.

● Their main competitor in the region is the 

three other comprehensive stroke center 

owned by UPMC.

● According to AGH’s current protocol, we 

identified stakeholders that will be involved in 

stroke treatment and created a stakeholder 

map to visualize their relationships.
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Stakeholder Map
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Concept Map Draft with Value Flow

We started out our concept map with 
terms, objects, and stakeholders, but 

found it insufficient for capturing our 
knowledge of the current system. Since 
there is a strong temporal dimension 
within our problem, we decided to 
adapt the format of a service blueprint 
to organize our stakeholders and 
concepts. 

We used this concept map to identify 
gaps in our understanding of the 
problem and drafted questions for 
interview with the neurologist.
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Interview with Neurosurgeon 

We conducted a phone interview with Dr. Bonatori, who had been a neurosurgeon at AGH for 20 years. We 

had the following findings that filled in the gap in our concept map and informed our design in the later stage:

● The biggest problem they face is that people do not identify stroke on time, they may mistake it as a 

minor issue and refuse to go to the doctor to check it up, end up missing the window for treatment.

● First aid protocols for stroke are not as well know, many people do not know there are things they can 

do to alleviate the symptoms. Also, caregivers should be prepared for later inquiry.

● Stroke center (neurologists and neurosurgeons) are not currently involved in the intake process. 

Patients are triaged through primary care physician or ER, which takes up valuable time.

● Neurologists are on rotational duty between different hospitals throughout the day, they would have 

to go to the stroke center where the patient was sent to in order to perform treatments.

●  Mobile and wearable technology could be utilized to facilitate the diagnosis                                                       

and treatment process and they are willing to work with PCPs.
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Refined Concept Map (Abbreviated)

Note: discharge and rehabilitation process was abbreviated from the concept map, 
because our final design focused more on discovery and diagnosis.
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Valuee  
Flow

From our background research and a better 

understanding of the processes, we 

developed a value flow between different 

stakeholders in the diagnosis and 

treatment process. We discovered the 

following areas where we can potentially 

co-create value for these stakeholders:

● Help patient and caregiver to identify  

symptoms and get treated early;

● Get patients to the appropriate 

facility quickly and save time;

● Provide first aid protocol instructions 

to increase success rate.
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Ideation
Reverse assumptions, 20 questions, collaborative sketching 
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Ideation summary

In the ideation stage, we mainly leveraged 
3 types of ideation methods to diverge on 
the solutions: the reverse assumptions, 
the 20 questions. Then we converged on 
one solution and  produced the first idea 
of the interface designs through 
collaborative sketching.
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Ideation Process - Reversed Assumption

Some of our initial assumptions included:

● Neurologists need patient record to 

make diagnosis

● Paramedics are in charge of first 

evaluation when they arrive

● Emergency department coordinates 

the stroke team to come in

● Bypassers are not able to identify 

symptoms like professionals can

● Neurologists do not see patient until 

they are called in

● Stroke is an non-preventable disease

● etc.

After we reversed some of these 

assumptions, we arrived a wide range of 

wild but potentially interesting ideas:

● Virtual assistant helps with diagnosis

● Hotline for independently operated 

stroke team

● Information about the patient only 

need to be collected once and shared

● Physician can access key medical 

information without the patient 

providing them in person

● Stroke experts can go to the patient 

instead of making the patient come
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Ideation Process - 20 Questions

The method: 
ask questions in 3 

expanding scopes: from 

questions about the 

obvious to the 

questions about system 

level problems 

Initial question:
1. How can neurologists 

be the first responder?

2. Can neurologists 

diagnose stroke 

remotely?

3. How can we make 

neurologist see the 

patient ASAP? 

...

Expanding scope: 
1. Can we simplify the 

stroke diagnosis 

process?

2. Can other people 

diagnose stroke other 

than neurologists?

3. Can we make doctors 

come to the patient?

4. Can patients get 

treated on the way?

...

Dive deeper
1. Can we diagnose / 

treat patients at home?

2. Can we eliminate 

stroke like chickenpox?

3. Can telemedicine be 

done over apps rather 

than monitor?

4. Can we train more 

people to be experts?

5. Can we build a 

mobile stroke center?

...
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Ideation Process - Collaborative Sketch

Call button to initiate 
emergency response, and 
provide the first aid 
protocols to the caregivers

Guide the patients to the 
nearby hospitals with 
stroke centers 

Digitize FAST 
methods to 
evaluate stroke
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Selecting key features

From the convergent 

activities, we eventually 

decided to pursue these 

3 functionalities that 

bring new values for the 

caregivers, the patients 

and the AGH.

Prompt diagnosis
Caregivers can now easily diagnose stroke

Facilitate triage
Patients can be oriented to the hospitals with stroke 

centers quickly

First Aid Protocol
Provide caregivers useful first aid knowledge on stroke 

when they wait for help
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Prototypes
Lo-fi, Mid-fi, High-fi, Micro-interactions
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Low-Fi Sketches

With the three key feature in mind, our 

target users are the friends and families 

of high risk patients. The goal of our 

design is to help them identify stroke 

on-time and take the right action.

We started prototyping by doing low-fi 

sketches, a fast and flexible way for early 

stage design.

19



When the primary respondent think a person may be having a stroke, 

they may open StokeHero. On the home screen, there are two primary 

action users can perform depending on the context:

● Start stoke evaluation (when someone is not sure if this is a stroke)

● Find nearby stroke center (when one is having a stroke)

Feedback

● Make the two scenarios more salient as this is an emergency

● “Start Evaluation Right Now” is a call to action, but still too lengthy 

● Make the message of “Time is life” easier to consume
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In stroke evaluation, users will be guided 

to use FAST protocol to evaluate the risk 

of whether the patient is having a stroke.

The protocol is broken down into a 

step-by-step manner, making it easy to 

follow and relief the cognitive load of 

users in the stressful situation.

Feedback

● Make the instruction more direct

● Make the font bigger so it is easy to 

read

● For detecting speech difficulty, 

give example sentence for patients 

for follow
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If the patient shows difficulties in any of 

the 3 evaluation criteria, the app will 

suggest the patient to seek medical help 

immediately. There are three strongly 

suggested actions.

● Call 911 immediately

● Send the patient to the nearby 

stroke center

● Follow first aid protocol

Feedback

● The wording “High positive” may 

sound positive and confusing

● Should consider what will be 

shown if only one symptom 

present (e.g. low? unsure?)
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Mid-Fi Screens

Taking the feedback into consideration, 

we developed medium fidelity screens 

and made some major changes:

● Use more illustrations and images 

instead of texts

● Add checkboxes for first aid 

protocols for data collection

● Use clear language to 

communicate action items and 

instructions

We received detailed feedback from the 

instructor on this prototype.

“Stroke evaluation” should be 
more salient. Not clear in first 
place what this app is for

Would be better if there’s a 
happy patient in the illustration 
instead of apathetic doctors
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Mid-Fi Screen Feedback

Use a real face to see
How it looks like and 
how to guide the user

This sentence should 
pop out more from 
others; further 
simplify the 
instruction

The fonts may be 
too small on mobile

The progress bar is not prominent, 
microinteraction can help to highlight it
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Mid-Fi Screen Feedback

What does the 
number of symptom 
actually mean?
Be aware of false 
negatives if people 
ignore this evaluation

Change the wording 
to be more actionable

It is a good thought to 
collect data, but people 
may not be in the mood of 
checking boxes during 
emergency
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User-testing feedback
We also tested with some other students to see 

if the flow and designs are intuitive enough.

Homepage

● Change the button text to goal- oriented 

text to reduce cognitive load

● The content from the education section 

shouldn’t be shown at the beginning

Face scan interface 

● Instruction text is unnecessary because 

the visuals at the center of the screen 

communicate enough

● The 3 step progress bar is misunderstood 

as repeatedly scan the face 3 times
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Improved the 
illustration to 
effectively 
communicate 
patient care

Improved 
progress step 
bar to 
communicate 
users’ progress

Removed text 
since visuals 
suffice

Changed “Low” 
to “Unclear” to 
prompt further 
checkup

Mid-Fi Screen Changes
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Final Screens & Data Creation
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Microinteraction

Demo

As the stroke evaluation is the central 

feature for our intervention. We designed 

microinteraction for the progress bar to give 

user stronger feedback and visibility of state 

of the evaluation process to provide 

assurance and guidance.
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https://drive.google.com/file/d/1DuMckaMTgeqRUNLlc-T-tEMHv33s_kPH/view


Data Collection

We first rapidly listed 45 initial brainstormed 

ideas about possible data collections that we 

can incorporate in our app.

Then, we discussed with instructor what could 

potentially be helpful to patients’ families and 

neurologists.

Some interesting ideas included using 

geo-location data to inform where there is a 

gap between stroke education and onset, 

using clickthrough data to see how many 

people actually take actions after diagnosis.
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Feedbacks on data collection

1. Data: When do people use the app to evaluate the results?  

a. Time of the day (are there more strokes in the night 

time?)

b. Time of the year (do holidays correlate with more 

frequent stroke occurrences since they are more 

stressful? Can the hospitals anticipate peaks during 

holidays?)

2. Patient app downloads & patient hospital visits

a. Is there an increase in the number of high 

confidence stroke patients sent directly to the 

comprehensive stroke center? 

b. Is there an increase in the false negatives? What 

does that say about the accuracy of the app?
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Finalized Data Collection

Data

Time of day
When users use the app to identify a stroke patient

Value for stakeholders

App downloads by geolocations
Where in Pittsburgh do people download the app

AGH
Reduce the operation cost

Increase patient survival rate

Target stroke education efforts

Caregivers
Prepare for stroke incidents 

Increase loved one’s survival rate
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Presentation & Reflection
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We identified our audience to be Allegheny General Hospital management (COO), 

primary care physician in the area, and caregiver of high-risk patients, and designed 

our presentation around the idea of how it can create value for different stakeholders. 

Considering the nature of this scenario, we took a traditional approach to describe the 

problem, cite facts and evidence, and introduce main features. 

Questions and ideas from the audience were inspiring, especially considering the 

communication and facilitation of the process as the core for a preferred future. In 

this project, we grounded of our design more in solving the most urgent or prominent 

problems because we decided to deliver something more immediately actionable to 

get buy-in from out client. However, it is a great lesson that as designers, we should 

also have the big picture in mind even when it doesn’t seem to be immediately 

implementable. 


