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Creating a digital knowledgebase for the layperson
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What does a cross-platform, accessible 

knowledge base look like? How do we 

leverage unique community touchpoints to 

serve the layperson?

Agenda
All things oncology, on call for all

How can we view MSK through the lens of 3 

representative personas to understand user 

needs of intersectional demographics?

What will it take for MSK to achieve its big bet 

of becoming the go-to “digital dragon” of 

health information?

1

2

3

Accessibility: the qualities that 
make an experience open to all

Inclusive Design: enables and 
draws on the full range of human 

diversity
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Accessibility begins with intuitive 

content design and curation

MSK ONCall

Intuitive 

content design

Software as a tool 

for accessibility

Unique hardware 

touchpoints

Our target 

populations

Harness AI to provide 

individualized experiences for 

different user needs

Tapping into existing communities 

allows us much greater reach than 

MSK-to-individual efforts



How do we model for diverse groups of health 

consumers?

intersectionality (n):

the complex, cumulative way in which the effects of multiple forms of discrimination (such 

as racism, sexism, and classism) combine, overlap, or intersect especially in the 

experiences of marginalized individuals or groups



Persona 1: Salvador

1
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• 47-year old low-income 
construction worker from 
Honduras

• Works in Sacramento, CA in an 
urban area

• Concerns over melanoma due to 
symptoms; recently discovered 
new moles and spots on face

• Can’t take time off work

• Relies on smartphone for internet 
access

Salvador’s Story
1

57.5 million Americans, or 18% of 

the population in the continental US 

and Hawaii, identified themselves as 

Hispanic or Latino in 2016. 

—U.S. Census Bureau

Cancer is the leading 

cause of death among 

Hispanics, accounting 

for 21% of deaths.

Hispanic Origin 

(All Subgroups)

Hispanic 

Subgroup: Central 

American

Nonhispanic

Whites (All 

Subgroups)

Income Below 

Federal Poverty 

Level

23.5 % 23.1% 10.6%

Speak English 

"not well" or "not at 

all"
25.5% 35.3% 11.3%

Less than High 

School Diploma, 

aged over 25 years
34.4% 44.1% 8.0%
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• Start simple, get as complex as desired

• Minimize information overload

• Going down the “rabbit hole,” neural network design

• Users are coming from everywhere, so we should meet 

them where they are

• Multilingual access

• Disability accessibility

• Writing for lower reading levels

Intuitive content design
Education barriers create usage disparities when reading health resources

1

“Rabbit hole” style 

of content layout
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This is what we mean by “content accessibility matters”
Not this…

1
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• Bridge digital divide through a suite of technological and 

AI solutions to reach as many patients as possible

• Voice Recognition and Multi-Lingual

• Top 3 Most Common Languages

• Spanish (41M)

• Chinese (3.5M)

• Tagalog (1.7M)

• By leveraging the power of IBM Watson, MSK can provide 

a state-of-the-art virtual assistant that connects to its large 

knowledge base

Behind the Scenes

Artificial Intelligence
1
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The Rise of Interactive Kiosks

LinkNYC and the Smart City
1

City hotspot kiosks (LinkNYC)



Persona 2: Amy

2



Memorial Sloan Kettering Cancer Center, DigITs 21

• Born, raised, and lived entire life in Nebraska 

• 63 years old

• Retired from an administrative position in the public school system

• Becomes aware of genetic risk of breast cancer through word-of-mouth

• Most comfortable getting healthcare information in person and through physical materials

Amy’s Story
2
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Rural Healthcare Disparities
2

Sources: Association of American Medical Colleges; National Rural Health Association

Physicians per 100,000 people

39.8 53.5
rural urban

of rural Americans lack 

access to the FCC's 

internet bandwidth 

benchmark speed

53%

Percentage of total U.S. population

19.3% 80.7%
rural urban

Specialists per 100,000 people

30 263
rural urban

https://www.aamc.org/news-insights/health-disparities-affect-millions-rural-us-communities
https://www.ruralhealthweb.org/about-nrha/about-rural-health-care#_ftn1
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Rural Hardware Touchpoints

Embracing Commercial Trends
2

Community kiosksSupermarket kiosks



Persona 3: Sara

3
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• 9-year-old girl

• Her mom just got diagnosed with 
cancer

• Doesn't know much about what 
cancer is

• Attends an under-resourced 
school

• Has a low reading level causing 
most websites to be confusing

Sara’s Story
3

"Every year around 0.3% of all families with children under the age 

of 18 years encounter parental cancer, and 3.1% of minors and 

8.4% of YAs have a parent who has been diagnosed with cancer."
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Reaching a commonly ignored consumer population

• Education and early detection are incredibly important tools in 
combating cancer.

• Explaining cancer to children can be difficult and 
challenging

• MSK seeks to “educate, promote science, and explain cancer 
in a way that can be understood by a layperson.”

• Infographics and videos

• Learning objectives and quizzes

• Interactive chatbot

• Links to other articles and further reading

• Tiered education features

How can we provide programs and resources for the next generation?
3
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• Use robots in school districts to 
supplement cancer education

• Remote and disadvantaged school 
districts (South Korean model)

• Games, videos, resources found on 
the ONCall page.

• Khan Academy model for self-education

• Tiered education model for different 
learning levels

• Presence in school districts, provide 
an effective and educational long-
term experience

Distributing health tech to pediatric populations
What does investing in the next generation look like?

3



The Long Haul
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MSK's Social Impact

Integrating the Knowledgebase into Society

How do the above solutions help shape MSK’s long-term 
image as the most accessible cancer knowledge 
center?

What else can MSK do to perform community 
outreach and use the knowledge base to its fullest 
potential?
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• Media partnerships (beyond social media)

• Increase brand awareness

• Educate the public

• Widen sphere of outreach by working 
with screenwriters and publishers

MSK in Popular Media

Doing More with More

• Industry examples:

• Planned Parenthood's Office of Arts 
and Entertainment Engagement

• The New York Times Presents...

• Podcasts, radios, movies, shows, etc.
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Physical Outreach

Doing More with More

• Community centers, libraries, physician's offices with MSK print 

materials 

• Expanding public transit advertising beyond NYC area through QR 

codes

• Eye-catching statistics that will resonate personally with a given 

population



How do we reach the "long haul"?
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Mapping the journey forward
What is feasible for MSK today? What are steps we need to take to reach the "long haul"?

Intuitive 

content design
Software as a tool 

for accessibility

Unique hardware 

touchpoints
The long haul

Designing for ADA 

accessibility

Intuitive "rabbit 

hole" navigation

Pediatric & adult 

learning programs

Building IBM 

Watson Assistant

Creating diverse 

software touchpoints

Providing individualized

accessibility

Harnessing existing 

urban hotspots

Bringing MSK to 

rural communities

Providing pediatric 

robot companions

Meeting people 

where they are

MSK as a cultural 

presence

Knowledge base 

for the layperson





Q&A



Appendices



Appendix A: Population Research and 

Demography



Memorial Sloan Kettering Cancer Center, DigITs 45

Internet Access Figures

Figure A1 (Pew Research Center, 2018):

https://www.pewresearch.org/internet/fact-

sheet/internet-broadband/

Demonstrates home broadband ownership is higher 

in suburban areas (79%) than urban and rural 

communities (75% and 63%, respectively). This 

informs our thinking of targeting hardware outreach 

(I.e. kiosks) towards these populations).

Figure A2 (Pew Research Center, 2018):

https://www.pewresearch.org/internet/fact-

sheet/internet-broadband/

Demonstrates smartphone dependency is higher in 

rural and urban populations (20% and 17% 

respectively) than suburban areas (13%).

https://www.pewresearch.org/internet/fact-sheet/internet-broadband/
https://www.pewresearch.org/internet/fact-sheet/internet-broadband/
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More on Internet Access

Figure A3 (Pew Research Center, 2019):

https://www.pewresearch.org/fact-tank/2019/05/31/digital-gap-

between-rural-and-nonrural-america-persists/

Demonstrates home Wi-Fi and device ownership 

is considerably lower in rural communities.

Figure A4 (Pew Research Center, 2015):

https://www.pewresearch.org/internet/2015/12/21/home-

broadband-2015/

Nearly a third of Americans do not have broadband access, 

while roughly two-thirds (69%) of Americans claim that not 

having a home high-speed internet connection is a major 

disadvantage in getting health information or accessing other 

key information. Using smartphones and other platforms are 

important in reaching these consumers.

https://www.pewresearch.org/fact-tank/2019/05/31/digital-gap-between-rural-and-nonrural-america-persists/
https://www.pewresearch.org/internet/2015/12/21/home-broadband-2015/
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Cancer Incidence

Figure A5 (CDC, 2017):

https://www.cdc.gov/media/releases/2017/

p0706-rural-cancer-deaths.html

CDC studies reveals rural communities 

face higher death rates for certain cancers 

(lung, colorectal, prostate, and cervical).

• Death rates were higher in rural areas (180 deaths per 

100,000 persons) compared with urban areas (158 deaths 

per 100,000 persons). Cancer deaths in rural areas 

decreased at a slower pace, increasing the differences 

between rural and urban areas.

• While overall cancer incidence rates were somewhat lower in 

rural areas (442 cases per 100,000 persons) than in urban 

areas (457 cases per 100,000 persons), incidence rates were 

higher in rural areas for several cancers, including those 

related to tobacco use such as lung cancer and those that 

can be prevented by cancer screening such as colorectal and 

cervical cancers.

• While rural areas have lower incidence of cancer than urban 

areas, they have higher cancer death rates. The differences 

in death rates between rural and urban areas are increasing 

over time.

https://www.cdc.gov/media/releases/2017/p0706-rural-cancer-deaths.html
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Figure A6 (CDC, 2019):

https://www.cdc.gov/pcd/issues/2

019/18_0446.htm

Data from a CDC study showing 

skin-cancer prevention behaviors 

amongst agricultural and 

construction workers. Sun-

protection behavior score was 

calculated by using factors such 

as length of sun exposure, use of 

sunscreen and shade-seeking, 

and number of sunburns that 

were received. Numbers of 

workers are given as 

percentages.

Cancer Prevention Measures

Sun-protection behavior 

score

Farming, Fishing, and 

Forestry (n = 250)

Construction Workers 

(n=1,208)

3.0–4.0 12.2 (7.2–20.0)
c

5.1 (3.4–7.4)
c

2.0–2.9 33.0 (26.3–40.6) 17.6 (14.8–20.9)

1.0–1.9 37.0 (28.5–46.4) 47.7 (43.8–51.6)

0–0.9 17.8 (12.7–24.3)
c

29.6 (26.0–33.6)

https://www.cdc.gov/pcd/issues/2019/18_0446.htm
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Figure A7 (Journal of Carcinogenesis, 
2017) https://www.semanticscholar.org/paper/The-
impact-of-gender%2C-race%2C-socioeconomic-
status%2C-A-Tran-
Taylor/871ce7bab3b4e7a4bbac84ed170af13c65731c
09

Study linking higher income and socioeconomic status 
(SES) to increased proportion of patients alive after 
treatment.

Socioeconomic Status and Survival Rates

https://www.semanticscholar.org/paper/The-impact-of-gender%2C-race%2C-socioeconomic-status%2C-A-Tran-Taylor/871ce7bab3b4e7a4bbac84ed170af13c65731c09


Appendix B: Current examples of content design















Appendix C: IBM Watson and smart assistants



Memorial Sloan Kettering Cancer Center, DigITs 58

More than half of physicians 
reported feeling burnt out.

Digital transformation of the patient/physician experience

Conversational Interface: Background

• General questions

• What are common side effects of Leukeran? Are they dangerous?
• My doctor said I have low blood pressure. What does that mean?
• I'm filling out a form. What does "medical record number" mean?

• MSK questions

• Can I have visitors come in tomorrow at 5 p.m.?
• Should I fast before tomorrow's surgery? Can I eat after my surgery?
• Is this blood test covered by my insurance?

• Patient-specific questions

• What were the results of my lab test? How long until they come back?
• What immunizations do I have? Can I get a PDF of my history?
• When is my next appointment?
• Can I check my payment record?

Harnessing AI to reduce physician burnout
AI advancements can help reduce redundant work

For every 1 hour with 
a patient, physicians spend

2 at the computer.

Paperwork costs the health 
industry (conservatively)

$4.6 billion annually.

Source

https://hbr.org/2019/11/how-ai-in-the-exam-room-could-reduce-physician-burnout
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Current advancements of chatbots in the cancer landscape

Conversational Interface: Cancer SOTA

A Chatbot Versus Physicians to Provide Information for Patients With Breast Cancer

• "A total of 142 patients were included and randomized into two groups of 71. They were all female with a mean age of 42 years
(SD 19). The success rates (as defined by a score >3) was 69% (49/71) in the chatbot group versus 64% (46/71) in the 
physicians group. The binomial test showed the noninferiority (P<.001) of the chatbot’s answers."

• Conclusion: "Artificial conversational agents may save patients with minor health concerns from a visit to the doctor. This could 
allow clinicians to spend more time to treat patients who need a consultation the most."

➢ Chatbots can accurately relay information and reduce physician burnout

One-Year Prospective Study of Conversations Between Patients With Breast Cancer and a Chatbot

• "A total of 4737 patients were included. Results showed that an average of 132,970 messages exchanged per month was 
observed between patients and the chatbot, Vik … Patients regularly left positive comments and recommended Vik to their 
friends. The overall satisfaction was 93.95% (900/958). When asked what Vik meant to them and what Vik brought them, 
88.00% (943/958) said that Vik provided them with support and helped them track their treatment effectively.

• Conclusion: "It is possible to obtain support through a chatbot since Vik improved the medication adherence rate of patients 
with breast cancer."

➢ Chatbots are effective at improving patient medication adherence and supporting patients emotionally Source

https://www.jmir.org/2019/11/e15787/
https://cancer.jmir.org/2019/1/e12856/
https://hbr.org/2019/11/how-ai-in-the-exam-room-could-reduce-physician-burnout
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Digital transformation of the patient/physician experience

Conversational Interface: IBM Watson
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Digital transformation of the patient/physician experience

Conversational Interface: IBM Watson

• IBM Watson Assistant
• Build, test, and deploy a bot or virtual agent across mobile devices, messaging platforms, or even on a physical 

robot

• IBM Watson Discovery
• A cognitive search and content analytics engine for applications to identify patterns, trends, and 

actionable insights

• IBM Watson Natural Language Understanding
• Analyze text to extract meta-data from content such as concepts, entities, keywords, categories, 

sentiment, emotion, relations, and semantic roles, using natural language understanding

• IBM Watson Tone Analyzer
• Uses linguistic analysis to detect communication tones in written text

• Node.js
• An asynchronous event driven JavaScript runtime, designed to build scalable applications

Source

https://www.ibm.com/cloud/watson-assistant/
https://www.ibm.com/watson/services/discovery/
https://www.ibm.com/watson/services/natural-language-understanding/
https://www.ibm.com/watson/services/tone-analyzer/
https://nodejs.org/
https://medium.com/ibm-garage/designing-a-chatbot-with-ibm-watson-assistant-7e11b94c2b3d
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Digital transformation of the patient/physician experience

Conversational Interface: IBM Watson Assistant

Source

• Intents
• Entities

• System entities
• Dialogues

• Condition
• Response
• Slots

https://medium.com/ibm-garage/designing-a-chatbot-with-ibm-watson-assistant-7e11b94c2b3d


Appendix D: Kiosks
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Information on LinkNYC

Features

 Free to user; open to public

 Multilingual support

 High-speed, encrypted WiFi

○ ‘Gigabit’ WiFi: over 100x faster than most public internet connections

○ For certain devices (some Apple devices), ability to connect to a private network

○ ‘LinkNYC Free Wi-Fi’: open network relying on server-based SSL security (secure links)

 Phone calls to anywhere in USA

○ Volume adjustable mid-call

○ Button for 911

 Device charging

○ 2 USB outlets below headphone jack

○ Connected directly to power source; cannot exchange data

 Tablet for maps & city services

○ Allows user to search for addresses, offers directions

○ Easy access to City Services (alternate side parking, construction schedules, register for IDNYC)

○ Voting information

 Sessions end after 30 seconds of idle time
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Information on LinkNYC

Stats / Figures

 Currently 1779 active Links (as of July 7 2020)

 8,461,839 subscribers as of 12/30/2019

 2,251,215,052 cumulative sessions as of 12/30/2019

Finances

 Funded entirely through advertisers, partnerships, and sponsorships

○ Generates millions for the City of New York

○ Able to target audiences using anonymous (nothing identifiable) information about how many users are connected 

to a certain Link at a given time

○ Local or large-scale advertisements

 Projected cost from 2014-2022: 200 million (250 in reality)

 Expected number of kiosks: 7500

 Estimated cost per unit: $25,000-$30,000 ($140,000 in reality)

○ Does not include maintenance, utility, financing costs

 Assuming kiosks are built at a constant rate, each one would need to produce $6,400 in revenue to break even

Benefits

 Millions of NYC-ers don’t have access to high-speed WiFi

 Creates 100+ jobs

 21.3 million calls, 8.7 million users as of March 04 2020

 Provides voting information
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Soofa
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Kiosk Market Trends
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Kiosk Market Trends
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"Community Kiosks"
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"Community Kiosks" Source: https://www.pewresearch.org/i

nternet/fact-sheet/internet-broadband/

https://www.pewresearch.org/internet/fact-sheet/internet-broadband/


Appendix E: Competition
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WebMD
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Chatbots

Voice-based interactions:

• Alexa

• Google Home

• Siri

• Google Duplex

• Alexa Skills

Text-based messengers:

• Florence (getflorence.co.uk)

• Molly (sense.ly)

• Lark (lark.com)

• Koko (itskoko.com)

• Replica - A personal AI companion / friend



Appendix F: Designing Accessible Websites
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Readability levels and web-safe fonts

https://blog

.catchthes

un.net/201

6/03/ways-

to-lower-

the-

reading-

level/

https://ww

w.hostinge

r.com/tutori

als/best-

html-web-

fonts

Some favorites:

1. Arial

2. Times New Roman

3. Helvetica

4. Times
5. Courier New

https://blog.catchthesun.net/2016/03/ways-to-lower-the-reading-level/
https://www.hostinger.com/tutorials/best-html-web-fonts
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Readability in Healthcare

https://www.ncbi.nlm.nih.

gov/pmc/articles/PMC30

49622/#:~:text=The%20

Flesch%20Reading%20

Ease%20(FRE,number%

20of%20words%20per%

20sentence.

More work needs to be done to see what scale is 

the best to use—

but it really comes down to testing the site on 

users and seeing how they are absorbing and 

engaging with our content

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3049622/:~:text=The%20Flesch%20Reading%20Ease%20(FRE,number%20of%20words%20per%20sentence.
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Integrated touchpoints
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How we created 

personas

"Level access"

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC58

46905/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5846905/


Appendix G: Health literacy & accessibility
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Figure G1 (Health Reform Monitoring Survey, 2013)

http://hrms.urban.org/briefs/literacy-by-race.html

Due to socioeconomic disparities and language 
barriers, it is disproportionately harder for Hispanic 
Americans to understand health insurance terms that 
are vital to their care. This lack of health literacy has 
implications that disproportionately and detrimentally 
affects Hispanic groups in seeking and utilizing 
healthcare systems.

Health literacy by race

http://hrms.urban.org/briefs/literacy-by-race.html

