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This document is the seventh of eight chapters in Part 5 of the Toolkit for Making Written Material Clear
and Effective. The Toolkit has 11 Parts. It was written for the Centers for Medicare & Medicaid
Services (CMS) by Jeanne McGee, McGee & Evers Consulting, Inc. The guidelines and other parts of
the Toolkit reflect the views of the writer. CMS offers this Toolkit as practical assistance to help you
make your written material clear and effective (not as requirements from CMS).
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Introduction
About the Toolkit and its guidelines
To help you develop or revise your written material, the Toolkit for Making Written Material Clear
and Effective includes detailed guidelines for writing and design. There are 26 guidelines for writing
and 46 for graphic design. For the full list, see Toolkit Part 3, Summary List of the “Toolkit
Guidelines for Writing and Design”.

About this part of the Toolkit
Part 5 of the Toolkit focuses on the guidelines for graphic design. These guidelines apply to designing
various types of written material intended for use in printed formats (see Toolkit Part 1). (For
discussion about material that is read on a computer screen, see Toolkit Part 8, Will your written
material be on a website?)

What is this chapter about?
This is the seventh of the eight chapters on design in Toolkit Part 5. It explains how to apply the Toolkit
Guidelines for designing tables, chart, and diagrams. For background on things to know about the Toolkit
Guidelines for Design, see Toolkit Part 5, Chapter 2, Guidelines for overall design and page layout.
In this chapter, we use the phrase “tables, charts, and diagrams” very broadly. Reflecting popular usage,
we use “chart” as a general term that encompasses a variety of formats, and we often use “chart” to
designate any type of table, chart, or diagram. We use the term “rows-and-columns format” to identify a
table or chart that is in a “matrix” format with rows and columns. We do not discuss complex graphs that
present statistical or survey information. The Toolkit focuses on developing and testing written material
for diverse audiences that include people with low literacy skills. Complex graphs are not appropriate for
these audiences.

What aspects of design are covered in the other chapters?
The other chapters in Toolkit Part 5 cover the following topics: tips for learning about design and working
with design professionals (Chapter 1); overall design and page layout (Chapter 2); fonts (typefaces), size
of print, and contrast (Chapter 3); headings, bulleted lists, and emphasizing blocks of text (Chapter 4); use
of color (Chapter 5); use of photographs, illustrations, and clip art (Chapter 6); and forms and
questionnaires (Chapter 8).
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Toolkit guidelines for tables, charts, and diagrams
How can you use these formats?
You can use tables, charts, and diagrams in a variety of ways. For example, you can use them to:

▪

Help readers understand something visual, such as the label on prescription medicines or a
diagram of body parts. When you design your diagrams, you can include helpful devices such as
captions and arrows that point out certain parts of a diagram and help readers understand it.
Tables, charts, and diagrams lend visual interest to your written material. They can draw the eye
more effectively than blocks of text. You can use them to help emphasize the most important
points.

▪

Provide a convenient display of information for easy reference. Tables and charts are often
used to summarize information that people use for reference. Examples include schedules for
preventive care, charts that tell about health care benefits and coverage, and provider directories
that tell people which doctors and other health care providers they can use.

▪

Help readers understand a complex idea or comparison. When you need to share information
that is challenging for people to understand, including a carefully-constructed chart or diagram
can enhance your written description. Sometimes a table, chart or diagram can replace a lengthy
explanation and get your point across more effectively.

Making these formats clear and effective
Tables, charts, and diagrams can be very helpful to readers, but making them clear and effective requires
careful attention. This Toolkit can help. In this chapter, we give suggestions for making your tables,
charts, and diagrams easier for people to understand and use. The Toolkit guidelines in this chapter focus
on issues that are unique to tables, charts, and diagrams. You can find additional help in other chapters of
the Toolkit, since many of the guidelines we cover in other chapters also apply to tables, charts, and
diagrams. To give just two examples, whether you are writing text or creating a chart, you want to be
selective about how much and which information you include (Guidelines 1.2 and 1.6 in Toolkit Part 4
Chapter 1) and use technical terms only when necessary and explain them if you do (Guideline 3.7 in
Toolkit Part 4, Chapter 3). For the full list of guidelines for writing and design, see Toolkit Part 3,
Summary List of the “Toolkit Guidelines for Writing and Design”.
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This chapter discusses the guidelines shown below in Figure 5-7-a.

5-7-a. Toolkit guidelines for tables, charts, and diagrams.

Take a reader-centered approach to the use of tables, charts and diagrams.

In deciding whether and how to use these formats, take into account the literacy skills
and needs of your intended readers.

Make titles, headings, and other labeling specific and complete enough for easy
understanding. To help readers understand and interpret the meaning of charts and

diagrams, use informative text in all labeling. To reduce cognitive burden and the
possibility of misinterpretations, avoid using abbreviations, acronyms, footnotes, and
cross-references.

Create a clean, uncluttered layout with strong visual and written cues to guide
readers and help them interpret the information correctly. Keep the layout tidy

and uncluttered, with ample margins and white space. Help readers understand and
absorb the information in a chart or diagram by using devices such as taglines,
examples, captions, and step-by-step instructions. If you use symbols in a comparison
chart, make them as self-explanatory as possible, tell what they mean, and design
them with good contrast.

If there are any numbers or calculations, explain them carefully and give
examples. Since math is hard for many people, and can be especially hard for people

with low literacy skills, take special care with explanations that involve numbers.
With calculations, use examples that show each step and explain it clearly. Simplify
numeric examples by using rounded whole numbers as much as you can. To help
people understand weights and measurements, make comparisons to familiar objects.
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Pretest your tables, charts, and diagrams to be sure that your intended readers
can understand and use them. Direct feedback from readers is the best way to

check on comprehension, cultural appropriateness, and usability of the information
you present in a table, chart, diagram, or graph.

Source: Created for this Toolkit. For more about the guidelines and how to use them, see
Toolkit Part 3, Summary List of the “Toolkit Guidelines for Writing and Design”.

A reader-centered approach to using tables,
charts, and diagrams

Chart formats can be challenging
This first guideline shown above is a reminder to take your intended readers’ needs and skills into account
when you create a table, chart, or diagram. It can be challenging to read and interpret a table, chart, or
diagram. These formats are visual displays, and using them effectively requires, among other things, good
navigation skills. For example, where should you look first? What path are you supposed to follow
through the chart or diagram? What connections must you make to extract information from such
formats? If there are numbers involved, the skills related to dealing with numbers and calculations also
come into play. These are sometimes called “numeracy skills” (Paulos, 1992).
When you are familiar with tables, charts and diagrams and adept at using them, it’s easy to take for
granted the numeracy skills, navigational skills, and other skills they require. For example, think about
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what it takes to understand and use a chart with rows and columns (a “grid” or “matrix” format). This
type of chart is very common. To use it, you need to comprehend how it is structured and be able to
juggle the row dimension and column dimension simultaneously. To extract information from this type of
chart, you must (a) interpret the meaning of the row and column headings, (b) select the particular row
and column that are of interest, and then (c) locate the cell within the table that is formed by the
intersection of that row and column. This process typically requires repeated scanning up and down, back
and forth. You might need to make a series of comparisons that may involve looking at two or more cells
that appear in different parts of the table.
What we’ve just described is second nature to you, but it may be quite difficult for your intended readers.
Making repeated scans, comparisons, and interpretations within a rows-and-columns chart imposes a
heavy cognitive demand. This type of chart can be too difficult for people with low literacy skills and
people who have limited experience in using this type of chart. In addition, if your material is intended for
people with Medicare or other older adults, it is important to know that the cognitive skills people use to
interpret a row and columns chart can decline as they grow older (see Toolkit Part 9, Things to know if
your written material is for older adults).
By testing rows-and columns charts with readers, you can learn what happens when people lack the skills
to use them. When people don’t grasp the need to focus on the intersection of a row and column, they
generally focus either on the rows or the columns. For example, they might read across the rows and
ignore the column headings, or they might go down each column and ignore the row labels. Either way,
the chart won’t make sense to them, and they may get discouraged or frustrated.

Will a chart work well for your intended readers?
There’s usually more than one way to present information. Tables, charts, and diagrams can be quite
effective, but only if they are easy for your readers to understand and use. So before using these formats,
take your intended readers’ literacy skills into account. Is there a good match between their skills and the
skills that will be required to use the table, chart or diagram?
While tables, charts, and diagrams are often difficult for people with low literacy skills, research has
shown that people with strong literacy skills can also misinterpret tables and charts. For example, one
study investigated how college-educated people with strong quantitative and analytical experience
(primarily people with engineering backgrounds) interpreted graphs containing data on energy-related
commodities (Blessing, Bradsher-Fredrick, Miller, Miller, & Rutchik, 2003).
The graphs in this study show changes over time, displayed as bar graphs or line graphs or both.
Participants were asked to give interpretations and conclusions about each graph. The findings of the
study demonstrate that even readers who are well-educated and knowledgeable make numerous mistakes
when interpreting graphs, and often can draw correct conclusions only with a great deal of effort.
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Given the difficulties that graphs pose to highly skilled readers, it is particularly important that charts and
diagrams used with less skilled readers be carefully designed and tested. The discussion of Guidelines
10.2 through 10.5 that follows will help you make your charts or other displays as clear and effective as
possible. It includes examples of ways you can adapt charts to make them more suitable for people with
low literacy skills. The final guideline in this chapter emphasizes the need to test charts and other displays
with readers to be sure they are working well.

Provide clear and informative labeling

When you use tables, charts, diagrams, and similar visuals, take extra care to make the text in your titles,
headings, and other labels as unambiguous and informative as you can. Here are some tips:
1. Be specific and informative. Keeping text extremely brief will take up less space in your chart
or diagram, but it won’t be helpful to your readers if it’s ambiguous or misleading. Below is an
example of two possible headings for a comparison chart column (these are from charts shown
later in this chapter in Figure 5-7-c). Compare the brief but ambiguous one-word heading,
“appointments” on the left with the slightly longer but much more informative one on the right:
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2. Avoid using abbreviations, acronyms, and footnotes. Unless they are already familiar to your
intended readers, abbreviations and acronyms make material more difficult to read and
understand.

▪

Footnotes are unfamiliar to many less-skilled readers, and they add burden for any reader.
They are also easy to overlook. If there is something important that the reader should
know, incorporate it into the main text rather than using a footnote.

▪

Sometimes it may be important to teach the meaning of an acronym or abbreviation,
because that is the form of the word that readers will encounter. If this is the case, explain
it carefully. Here’s an example that explains the abbreviation “mg.”

Source: This example and others about sodium that appear elsewhere in
this chapter have been adapted from visual displays the Toolkit writer
created for a project.

3. Make sure that text and numbers are readable and understandable at a glance. Don’t make
readers pause or struggle to see small print in a diagram or figure out what type of number you
are showing them. Keep the text for labels and numbers large enough that it is easy to read. If
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numbers are percentages, put a percent sign after each number, and if they are dollar amounts, put
a dollar sign in front of each number.
4. Make your explanations cohesive and give examples. Since it can be hard for readers with low
literacy skills to absorb and apply new concepts, be as explicit as possible in explaining the
connections among concepts and what they mean. Give examples and use devices such as
captions and step-by-step instructions and explanations. Here is an example of an explanation that
uses captions:

5. Considering explaining something in more than one way. For example, suppose that you need
to tell people how to get to your location. Some people like to use maps, and others may prefer
written instructions for driving. Why not include both a map and written directions? Readers can
choose the one they prefer or use both. Here are some tips for giving directions:

▪

When you do the written directions, consider the most common routes people are likely
to take, and be very clear about the starting point. Since many people have trouble with
geographic directions, it’s helpful to include references to north, south, east, and west as
well as references to making left and right turns.

▪

Make the map large enough for easy reading and label it carefully. For tips on formatting
your map to make it easier for people to understand and use, compare the examples on
page 81 of Before & After Page Design (McWade, 2003).
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6. Reduce cognitive burden by avoiding cross-references. Figure 5-7-b below discusses how
cross referencing within a rows-and-columns or “grid” format makes the chart harder to
understand and use and suggests other approaches you can use.

5-7-b. Reducing the cognitive burden of cross-referencing within a chart.
NOTE: This Figure is based on text and tables from The Health Literacy Style Manual (MAXIMUS, 2005: 74-76).

Forms and applications typically use charts and tables to collect information. They don’t take up much
space, and they are often neat and efficient. The problem is that they are very difficult to read and
complete, because they’re often crowded, the print is small, and they require readers to cross-reference.

Examples of cross-referencing:

To cross-reference means to refer to another part of the document that is related to the first. Crossreferencing forces readers to move their eyes from the line they’re reading to another line, or another part
of the same page, or another page in the document, and then to return to the first line. They must break
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from the familiar left to right pattern of reading and read up and down as well. Readers may lose their
places or forget what they were reading about.
Here are some examples of cross-referencing that you often see in charts and tables:

•

Column heads. Applicants have to read them, then drop their eyes to the fill-in line, then read the
column head again (or the next column head), and continue in that manner.

•

Coding. Assigning codes for categories forces applicants to read all codes and categories to
identify the one that fits them. Then they have to remember the code and write it somewhere else
on the form.

•

Asterisks. Asterisks require readers to drop their eyes to the bottom of the chart or page in order
to read what the asterisk refers to, and then somehow find their places again. Using asterisks also
assumes that all readers know what an asterisk signifies – and most poor readers do not know
what an asterisk signifies.

In the example shown below, the application doesn’t avoid cross-referencing, but it mitigates the problem
somewhat by using checkboxes within the fields to help applicants answer questions. Note that there are
no asterisks.

TOOLKIT for Making Written Material Clear and Effective
SECTION 2: Detailed guidelines for writing and design
PART 5: Understanding and using the “Toolkit Guidelines for Graphic Design”
CHAPTER 7: Guidelines for tables, charts, and diagrams

178

Person boxes
One alternative to using charts and tables is to collect all of the information for each individual applicant
before moving on to the next applicant. That way, applicants can concentrate on one person at a time,
while reading and writing from left to right.
Below is an example that shows the first two entries on a page of “person boxes.” Applicants can read and
answer from left to right, rather than up and down – one person at a time. They don’t have to look up or
remember any codes, such as codes for race or ethnicity, because the form has simple check boxes within
the fields.

Source: This Figure is based on text and tables in The Health Literacy Style Manual
(MAXIMUS, 2005:78-79). The text has been adapted with permission to serve as an example
in this Toolkit. For more information, see references at the end of this chapter.
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Create a clear and uncluttered layout that
includes strong visual and written cues

To illustrate the impact of formatting, Figure 5-7-c below uses comparison charts as an example. This
figure shows three versions of a chart that summarizes results from a fictional survey of patients that
asked about their experiences with their family doctor. The information is the same in each chart, but the
formatting differs. By comparing Charts A, B, and C, you will see the difference between a cluttered and
clean layout. You will also see ways of using formatting features to guide readers and help them interpret
the information correctly.
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5-7-c. Making comparison charts easier for people to understand and use.

Charts A and B below illustrate ways of formatting comparison charts that pose barriers for readers.
These barriers make the charts less appealing at first glance as well as making them harder to understand
and use.
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Figure 5-7-c, continued.
This next example, Chart B, reduces some of the barriers shown above in Chart A, but there is still plenty
of room for improvement in formatting.
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Figure 5-7-c, continued.
The formatting in Chart C below has addressed the barriers illustrated above in Charts A and B.

Source: This series of charts and commentary was created for use in this Toolkit. Information in the
charts is fictional. Chart C, which illustrates some features of “good” formatting, has been adapted
from charts designed by the Toolkit writer for use in a CAHPS study of the impact of formatting on
readers’ use of comparison charts (Carman & McGee, 2006).
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Contrast as a tool for guiding readers
“Contrast” refers to the degree of difference, such as differences in light and dark, differences in shape or
size, etc. As shown in the charts in Figure 5-7-c above, you can use contrast to help guide your readers:

•

To help draw readers’ attention to what’s important, try increasing the contrast. For
example, in Chart C above, the key word in the headings is formatted with strong contrast to
make it pop out. When you are developing your own charts, strong contrast might mean choosing
a font with a heavier look, or making the type size a little larger. You may need to experiment
with variations in font size, style, and weight to get the desired effect (for help with this, see
Toolkit Part 5, Chapter 3, Guidelines for fonts, size of print, and contrast).

•

To help subdue possible distractions, try reducing the contrast. Suppose, for example, that
you have a large chart and you need to add some horizontal lines between the rows to help
readers track accurately across the page. To make these lines effective but not distracting, try
reducing the contrast until the line is as subtle as possible, while still serving the function of
separating the rows. Experiment to see what works. For an example, compare the black lines in
Chart A above with the subdued light gray narrow bands in Chart C.

•

Fine-tune the contrast to help readers make comparisons. For example, if you are using
symbols in a comparison chart, choosing symbols that contrast well with each other helps readers
compare them and pick out patterns in the chart. Chart C shows how this can work.
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Take extra care in explaining numbers and calculations

Being able to understand and manipulate numbers (“numeracy” or “numerical literacy”) is an important
part of literacy skills. In 2003, the National Assessment of Adult Literacy gave literacy tasks to a large
sample of U.S. adults. This study assessed health literacy by examining people’s ability to use written
information to do a broad range of health-related tasks. Results showed that many people find numerical
information difficult to understand and use (National Center for Education Statistics [NCES], 2006; see
also the discussion of literacy skills in Toolkit Part 1).
If your written material includes any numbers or calculations, it’s vital to explain them very clearly and
carefully. Here are some tips:
1. Give examples and base them on whole rounded numbers if you can. Many people have
difficulty when numbers are expressed as decimals and fractions. Whenever possible, round to
whole numbers.
2. If there are calculations, break them down into a series of steps and explain each step.
If you show addition, subtraction, multiplication, or division, present the calculations in the usual
way, rather than describing them in words or using an unconventional visual presentation. Here is
an example:
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In this example, notice how it begins with text that provides context and prepares the reader for
the calculation that follows. Pertinent parts of the label are circled to remind readers where the
numbers come from. The calculation itself (190 x 2 = 380) uses the standard formatting that is
presented in schools when people learn how to do multiplication. To reinforce understanding, the
calculation itself is expanded with explanatory text.
3. To help people interpret numbers and quantities, make comparisons to familiar objects.
For example, a four-ounce serving of meat is often compared to the size of a deck of cards.
Earlier in this chapter, we showed an example that told how many milligrams of sodium are in
a measuring teaspoon of table salt.
4. If a table of numbers is likely to be too challenging for some readers, consider converting it
to a different format. To get the main points across you may have to delete some of the details.
Figure out what readers truly need to know and then adapt the amount of information and the way
you present it so that you help them understand the main message without misleading or
confusing them. Figure 5-7-d below gives an example.
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5-7-d. Income charts are hard to interpret.
NOTE: This Figure is from The Health Literacy Style Manual (MAXIMUS, 2005:78-79).

Income charts are particularly hard to understand and follow. The main problem is that they contain lots
of numbers, and readers with limited literacy skills often have limited numerical literacy skills too. In
other words, they have difficulty reading and understanding numbers. In addition, income charts are often
outdated as soon as they’re published!
It’s hard (or maybe impossible) to make income charts easy to follow and useful. It’s better to summarize
the information for each income category generally and present it in narrative format.
Usually the goal of displaying an income chart is to encourage applicants to apply – not to ask them to
self-screen. If that’s the case, it’s better to give them some general information; let them apply, and then
let them know if their income is higher (or lower) than the program allows.
Here’s an income chart that’s hard to follow:”
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Here is a revision that gives general information in narrative form:
If you have 2 people in your family and you make less than $2,020 each month,
you may be able to get ARKids A or ARKids B.
If you have 3 people in your family and you make less than $2,543 each month,
you may be able to get ARKids A or ARKids B.
If you have 4 people in your family and you make less than $3,067 each month,
you may be able to get ARKids A or ARKids B.
If you have 5 people in your family and you make less than $3,590 each month,
you may be able to get ARKids A or ARKids B.”

Source: This Figure is based on text and an accompanying table in The Health Literacy Style
Manual (MAXIMUS, 2005:78-79). The text has been adapted slightly, with permission, to serve
as an example in this Toolkit. For more information, see references at the end of this chapter.

Verify ease of understanding by getting
feedback from readers
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Getting reader feedback is the best way to create useful and understandable charts and diagrams. Use the
feedback you get from members of your intended audience to fix problems and fine tune the formatting.
Add explanations and labeling that will help guide readers to identify main points and make a correct
interpretation, and remove or change things that might confuse them.
You may be tempted to skip this important step of getting reader feedback, but getting feedback about
tables, charts and diagrams is especially important. Because you are familiar and comfortable with using
tables, charts, and diagrams, it can be hard to keep in mind that many of your readers are not. Many
readers may find this way of presenting information to be intimidating and difficult, especially those with
low literacy skills. When you use a table, chart, or diagram in your written material, it is crucial to verify
that your readers are able to interpret them correctly and find them easy to use.
The most effective way to check on how well a table, chart, or diagram is working is to show it to readers
and get their reactions. How you ask for their feedback is important. Don’t ask directly for an opinion
about whether the chart is easy to understand. Instead, to get the most meaningful feedback, ask your
readers to tell in their own words what the chart is about. Give them some tasks to do that will help
demonstrate whether they are able to understand and apply the information it presents (this is called
“usability testing”). For help on how to test your charts and diagrams, see Toolkit Part 6, How to collect
and use feedback from readers.

End notes
Thanks to Penny Lane, Mark Evers, and Julie Carson for their contributions to this chapter.
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