
Sickle cell disease tools for patients 
and non-medical audiences



95 paper and digital tools
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95 Total 
Sickle  
Cell  
Tools

Tools Surveyed
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95 Total 
Sickle  
Cell  
Tools

42/95  
Acute  
Pain  
Tools

Tools Analyzed
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For the 42 tools related to acute pain,  
we looked at each tool’s:

•	 additional content areas
•	 intended audience
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Other content areas of acute pain tools

Birth + testing for SCD

Routine Pediatric Care

Transition to Adult Care

Adult ED Visits

Routine Adult Care

tools that contain content about acute pain also cover 
the following subject areas:

42

Number of tools

26

24

8

5

4



IIT Institute of Design 7

Intended audience of acute pain tools

tools collectively serve 6 different medical audiences
16

Pediatrics

Medical Specialist

ED Staff

General Medical Staff

Primary Care

Hematologist

Number of tools

10

6

6

6

5

5
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Intended audience of acute pain tools

tools collectively serve 6 different non-medical audiences
26

Caregivers

Adolescent Patient

Child Patient

Adult Patient

School  Personnel

Community Health Worker

Employer

Number of tools

17

9

7

6

5

1

0
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We analyzed each tool through the lenses of:

1.	 Usability
2.	Accessibility
3.	Actionability
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1. Usability refers to a tool’s “human factors” 
elements: how well can a person engage with  
the tool? 

We evaluated known information design 
principles that include: 

•	 visual hierarchy
•	 typography
•	 use of color to highlight and  

differentiate content
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Serif font, 10-12pt font size
Optimal line length 50-60 characters 

4 tools are within the optimal range 
Averaging: 72 
Ranging between: 24-103

Usability criteria: A good example

Color differentiates information

Typographic hierarchy signals priority

Typesetting creates readability

27 of 42 acute pain tools use color

Action items are highlighted

Images support content

Good example from Your Child and Sickle Cell Disease
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2. Accessibility refers to how well a tool’s  
content can be understood.  

We evaluated: 
•	 reading grade level (Flesch-Kincaid)
•	 definition of medical terms
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Designed to indicate how difficult a passage written 
in English is to understand by presenting a U.S. grade 
level. The core measurement is pulling the word length 
and sentence length into a formula calculating the 
Flesch-Kincaid reading grade level.

Accessibility criteria: Understanding reading levels

Flesch-Kincaid reading grade assessment

Sickle Cell and Thalassaemia: School Health and Safety
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Grade Level

Flesch-Kincaid Reading Grade Assessment

Patient & Non-medical ED Staff Other Medical 

#
 o

f 
To

o
ls

1        2 	 3 	 4 	  5	  6 	  7	   8 	   9 	   10 	    11 	    12

Accessibility criteria: Reading grade level of tools

 

Median grade level
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Grade Level

Flesch-Kincaid Reading Grade Level

Patient & Non-medical ED Staff Other Medical 
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Accessibility criteria: Reading grade level

 

Target reading grade level 
for patients + non-medical 
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Accessibility criteria: definition of medical terms

19 of 42 tools for acute pain provide definitions of 
medical terms

Good example from Your Child and Sickle Cell Disease
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Accessibility criteria: medical terms defined with illustrations

8 tools use illustration to support definitions of 
medical terms

A Parents’ Handbook for Sickle Cell Disease includes 
illustrations of terms and concepts that may not be 
commonly familiar, such as a patient controlling a 
PCA pump or using a TENS unit to relieve pain.
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3. Actionability refers to how clearly a tool 
provides instructions for next steps or  
engages with a user. 

We evaluated: 
•	 interactivity
•	 number of action items
•	 type of action items
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Actionability criteria: encourage user interaction

11 of 42 acute pain tools allow for users to interact

Sickle-O-Scope is a mobile application that allows 
individuals to keep a daily diary of their illness and 
symptoms.  
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Actionability criteria: number of action items
#

 o
f 

a
c
ti

o
n

 i
te

m
s 

 
(p

e
r 

to
o

l)

31+

21-30

0

11-20

6-10

1-5

Number of tools Good example from Living Well with Sickle Cell Disease Self-Care 
Toolkit clearly states 6 steps to Living with Sickle Cell Disease

Target number of action steps for 
patients and non-medical individuals

2 tools 70 action items 
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95 Total 
Sickle  
Cell  
Tools

42/95 
Acute  
Pain  
Tools

26/42  
Patient &  
Non-medical 
Tools

Acute pain tools intended for patient or non-medical audience use
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We used our analysis of the 26 patient and  
non-medical audience-facing tools to develop  
a model.  

This model focuses on the needs users have  
of their tools during an acute pain crisis. 



How  can I find 
useful information 

when I have an 
acute pain crisis?



How can I ... 

... identify my 
symptoms?

... understand 
what to do 

next?

... find the 
right tool?



How can I ... 

... identify my 
symptoms?

... understand 
what to do 

next?

... find the 
right tool?

Intended
Audience

Objectives Patients



IIT Institute of Design 26

Actionability: Intended audience

Intended audience of each 
section is clearly identified

Good example from Educator’s Guide to Sickle Cell and School
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Actionability: Objective

Objective of tool is clear 
and prominent

Objective of individual 
sections of tool are clear

Good example from My Pain Plan
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Actionability: Patient

Intended patient 
demographic is clear

An example where the tool clearly states the intended patient 
age range from A Parents’ Handbook for Sickle Cell Disease



How can I ... 

... identify my 
symptoms?

... understand 
what to do 

next?

... find the 
right tool?

Vocabulary

Navigation

Clarity
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Accessibility: Vocabulary

Readily understood 
signs are used to 
group symptoms

Everyday language 
is used to describe 
symptoms

Symptoms are described 
using unfamiliar medical 
terms

Grouping of problems  
by affected organ 
tissue is not intuitive to 
laypeople

Better example from Understanding the Child 
with Sickle Cell Disease, A Handbook for  
School Personnel. The symptoms and signs 
are frequently conflated in this example.

Poor example from Understanding the  
Child with Sickle Cell Disease, A Handbook 
for School Personnel.
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Accessibility: Vocabulary

There may be a prolonged, 
painful erection that does not 
go away for more than several 
hours. This can last up to 
several days or weeks. This type 
of priapism needs attention 
by a doctor. (Source: Priapism- 
Sickle Cell Information Center)

Clear and concise descriptions of symptoms and recommended actions eliminate 
confusion in crisis situations

If your child has a painful erection 
that does not go away within 30 
minutes, call your doctor. He may 
need treatment right away with 
a blood transfusion, IV fluids, and 
pain medication. (Source: Parents’ 
Handbook for Sickle Cell Disease)

Poor example Better example
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Accessibility: Navigation - Buried Content

9 of the tools for patients and caregivers contain content about more 
topics than acute pain. In fact, acute pain may only be a small portion 
of the tool.

Total document pages

Acute pain pages

1 of 16 pages Community Health Worker Training Manual

16 of 90 pages Parents’ Handbook for Sickle Cell Disease

6 of 34 pages Living Well With Sickle Cell Disease Self-Care Toolkit

5 of 120 pages A parent’s guide to manage sickle cell disease

4 of 20 pages Your Child and Sickle Cell Disease

2 of 12 pages Sickle Cell and Thalassemia: School Health and Safety

1 of 29 pages Sickle Cell Disease: Information for School Personnel

6 of 30 pages Sickle Cell Disease A Handbook for School Personnel

2 of 8 pages Tips for Supporting Students with Sickle Cell Disease

2 of 25 pages Educator’s Guide to Sickle Cell and School
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Accessibility: Content hard to find during a crisis

p 19 What is a painful  
episode?

p 42 Managing SC pain
p 44 Painful episodes p 50 Pain reliefp 48 Pain as a  

medical emergency

Tools that separate related content can create challenges for individuals 
seeking information in a time of crisis. The tool below, A parent’s guide to 
managing sickle cell disease, contains 5 pages of content on acute pain  
distributed across the 120 page document.



... identify my 
symptoms?

... understand 
what to do 

next?

... find the 
right tool?

Pairing

Grouping

Personalization

Clarity and 
Confidence

How can I ... 
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Actionability: Patients are most often told to seek medical help

Go to an emergency room
Call a doctor
Call 9-1-1
Get a prompt medical evaluation
Go to the health office
Patient controlled analgesia
Seek urgent medical help

Communicate with doctors
Notify parents
Plan with the school

Avoid triggers
Make a plan for home
Manage medication
Identify symptoms
Prevent future crises

Seek medical help 
206 actions

Communication 
54 actions

Condition management 
136 actions

Is this a desired outcome? Out of 396 action items identified across 26 patient and 
caregiver facing acute pain tools, more than half (52%) of recommended actions are  
to seek urgent medical help.

52%

14%

34%

Seek urgent medical help

Patient controlled analgesia

Go to the health office

Get a prompt medical evaluation
Call 9-1-1

Call a doctor

Go to an emergency room
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Actionability: Clarity and Confidence

Detailed steps help 
people take action 
and follow through

General advice does 
not provide enough 
detail to be actionable

 Good example from A Parents’ 
Handbook for Sickle Cell Disease

Poor example from What You Should 
Know About Sickle Cell Disease 
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Actionability: Grouping

Background 
knowledge and 
action steps are 
separated for 
quick reference

Action step 
is embedded 
in knowledge 
content

Knowledge Knowledge

Action
Action

Knowledge

Poor example from Tips for Supporting 
Students with Sickle Cell Disease 

Good example from Living well with 
Sickle Cell Disease, Self-Care Toolkit
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Actionability: Pairing

Symptoms paired with recommended actions help people 
make decisions and take appropriate next steps

Good example from Sample Emergency  
Care Plan - Student with Sickle Cell Disease
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Actionability: Personalization

Patient can “own“ the 
tool by writing in name

Patients can create 
their own plan for 
personal use and 
sharing with others

Space for “other things 
to do“ gives flexibility 
and recognizes people 
have many ways to 
cope in crisis

Good example from My Pain Plan
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What we learned and opportunities for design

Usability: 
Current state
•	 Most tools intended for patients and non-medical audiences require them to decipher 

content because of they do not follow known information design principles. 

Implication 
•	 Individuals miss important messages while scanning or searching the content. 

Opportunity 
•	 There is an opportunity to deliberately apply communication design principles to bring 

clarity and prioritization to the content of a tool. This will enable individuals to easily 
navigate material to locate information based off of their needs.



IIT Institute of Design 41

What we learned and opportunities for design

Accessibility
Current state
•	 Most tools (18 out of 26) intended for patient and non-medical audiences are not written at 

the target reading grade level (grade 5-6).

•	 When tools provide definitions of medical terms, patient comprehension is supported and 
the tool becomes more self evident. When illustrations are included they provide additional 
information and visual communication when presenting new materials. 

Implication
•	 Tools do not meet their intended audience’s comprehension needs. Important information 

may be missed or misunderstood due to the complexity of the content. In the context of an 
acute pain crisis, this can be annoying at best, dangerous at worst.

Opportunity 
•	 There is an opportunity to design a tool that supports comprehension for the majority of 

patient and non-medical audiences by creating content at the appropriate target reading 
grade level (grades 5-6). This tool should also self evident, providing users with the 
definitions of medical terms.
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What we learned and opportunities for design

Actionability
Current state
•	 Patients & non-medical audience are hearing a lot from their tools about going to the 

emergency room, and less about how to prevent themselves from needing to go to the 
emergency room.

•	 Information about self management is related to information about acute pain and 
emergency room visits, but this connection is not always clear within tools.

•	 Most tools intended for patients and non-medical audiences (31 of 42 tools) do not 
facilitate interactivity; instead, they serve as a reference.

Implication 
•	 Most tools are not useful on a regular basis. They support passive use — e.g. occasionally 

needing to look something up — rather than acting as a utility or communication device for 
patients in acute pain crisis.

Opportunity
•	 There is an opportunity to design a tool that can serve as a companion for patients. This 

tool might be used for tracking, reflection, information storage, care plan communication, 
and potentially provide analytics that help anticipate a future pain crisis. The tool would 
serve patients holistically and support preventative care in addition to during times of 
acute pain. 
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What’s next: 

 •	 developing tool prototype (pain passport)
•	 gather feedback on prototypes through  

field work 
•	 continue evaluation of tools in other  

content areas (transition, self-management)
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Tool data sources
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Process: 

 

1. Tool collection 
+ review (filtering 
for acute pain 
content)

2. Creation 
of cataloging 
instrument + 
entry of tools

3. Data analysis, synthesis 
of findings + model creation


