
Many adults in the United States have difficulty
with everyday reading tasks. In 1992, the
National Adult Literacy Survey found that 40-

44 million people (nearly one quarter of adults) scored
in the lowest of 5 levels in reading, writing, and numer-
ical skills.1 Most people who score at this level cannot
read and write well enough to meet the needs of every-
day living and working. Another 50 million demonstrat-
ed skills in the next higher level—meaning that nearly
half of the US population lacks the reading skills neces-
sary to function well in an increasingly complex society. 

Recently, researchers have documented low levels of
“health literacy,” defined as the degree to which indi-
viduals have the capacity to obtain, process, and under-
stand basic information and services needed to make
appropriate decisions regarding their health.2 Con-
tributing to poor health literacy is the consistent finding
that the literacy demands of most printed health mate-
rials exceed the reading abilities of the average
American adult.3 These materials include consent
forms, drug package inserts, emergency department and
hospital discharge instructions, and patient education
brochures.4-8

Healthcare providers and organizations rely on
printed material to convey information to patients, as
well as to gather information from them. The latter task
usually involves completing written forms or question-
naires that provide, for example, critical details about

medical history or satisfaction with care, a recognized
indicator of quality.9 In addition to facing barriers to
using and navigating the healthcare system, patients
with low literacy also may have difficulty responding to
the system and being full participants in their care. A
recent study documented a link between low literacy
and participants’ inability to accurately complete a writ-
ten health questionnaire.10

Simplifying the language of written materials can
improve their comprehensibility,11,12 although this
strategy mostly benefits higher-level readers.13,14 Even
materials scored at a fifth-grade reading level may not
be understood by about one quarter to one half of many
patient populations.15 To improve readability even fur-
ther, literacy experts recommend visual strategies such
as limiting the number of concepts per page, using head-
ers to break up text, using typefaces of 12 points or
larger, and illustrating the text.16,17

Health educators have investigated the use of picto-
rial representations such as photo essays,18 photo novel-
las,19 and illustrations to improve the readability of
written material. Some studies have found that illustra-
tions and graphics improve the comprehensibility of
health materials,20-22 while other studies have not.23,24

These findings are consistent with educational research
and theory, which indicates that the effectiveness of
illustrations seems to vary with the ability of the read-
ers, the type of pictures, and the difficulty of the text.25

Little research exists on whether illustrating written
questionnaires improves response rates and accessibili-
ty for low-literacy populations. In this project, we
sought to develop and test an illustrated version of a
patient satisfaction instrument. This task addresses a
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key element of the national healthcare quality agenda,
which defines quality care as effective, safe, timely, and
patient centered.26 The new National Healthcare
Quality Report emphasizes the need to measure the
patient-centeredness of care using instruments that
elicit patient perceptions of care.27 Patients with low lit-
eracy may be unreachable through conventional text-
based instruments and also may have different
experiences and perceptions of their healthcare
because of their low literacy. This article describes the
extensive design process used to produce an illustrated
form of the Veterans Health Administration Ambulatory
Care Customer Satisfaction Survey.

METHODS

A multidisciplinary team (composed of experts in
psychometrics, health services research, medicine, and
literacy) and several trained patient interviewers used a
combination of qualitative and quantitative methods to
develop an illustrated version of the Veterans Health
Administration’s Ambulatory Care Customer Satisfac-
tion Survey. The Department of Veterans Affairs (VA)
Performance Analysis Center for Excellence conducts
this survey using an instrument developed by the Picker
Institute in Boston.28,29 The questionnaire has 62 items
and is designed for written self-administration. It assess-
es patient satisfaction with recent ambulatory-care
encounters (visits in the last 2 months and specifically
the most recent visit) along 9 dimensions: access, conti-
nuity of care, courtesy, emotional support, patient edu-
cation, patient preferences, pharmacy, specialist care,
and visit coordination of care. There also are scores for
overall satisfaction and overall coordination of care. The
items require different types of response formats such as
rating scales (eg, poor, fair, good, very good, excellent),
agreement (eg, yes, completely; yes, somewhat; no); and
reporting experience (eg, same day, 1 to 14 days, 15 to
30 days, 61 to 120 days, and more than 120 days).
Because measurement properties are sample dependent,
there is no single set of summary performance measures.
However, in a sample of veterans, the internal consis-
tency reliabilities among the subscales ranged from .59
to .85 (JAS, unpublished data, 2002). We added 1 item
to address adequacy of parking, as focus group partici-
pants had identified parking as particularly troublesome.
The reading level of the VA instrument has not been for-
mally assessed, though item responses are reviewed
each year, and items are edited if nonresponse patterns
indicate a problem with the item. We found that the
questions on the VA instrument had a Flesch Reading
Ease score of 76.6 (indicating “easy” or grade-school

level) and a Flesch-Kincaid Grade level of score of 6
when analyzed by a computerized program.

The team began by auditioning graphic artists to
illustrate the questions. Two artists were chosen to
illustrate a sample of questions. The team worked with
the artists to brainstorm ideas for depicting the con-
cepts in the survey. Ideas were shared between the 2
artists, who used different styles and often developed
different visual concepts to illustrate items. 

To begin pretesting, the team conducted 4 focus
groups, 2 at the VA Medical Center in Philadelphia and 2
at a nearby academic medical center hospital. A total of
approximately 200 patients scheduled for visits on desig-
nated days were sent letters inviting them to participate
in a focus group during the lunch hour, either before or
after their clinic visit. About a week after the letters went
out, a research assistant called patients to ask them if
they would like to participate. Once the target number
per group was reached, no more patients were called.
Twelve patients were scheduled per group, and a total of
31 participated. Participants ranged in age from 21 to 76
years of age (mean age of 57 years). Education levels were
high school diploma or less (39%), some college (39%),
and college degree or more (19%). Fifty-two percent of
the participants were African American, and 32% were
women. At the VA sites, 20 of 21 were men. At the aca-
demic medical center, 9 of 10 were women. Literacy level
was not assessed in this phase of the study.

After the moderator explained the nature of the sur-
vey and the task of creating an instrument that was eas-
ier to read, each group was shown illustrations without
and then with the written questions. The moderator
asked participants a series of semistructured questions
about how they would interpret the drawings and which
style of drawings they preferred. 

After these focus groups, the team conducted the
remainder of the pilot testing through one-on-one inter-
views with patients drawn from the same 4 clinic sites.
These interviews were preferable to focus groups
because they were more appropriate for the task
(assessing individual understanding) and more efficient
(many more patients could be interviewed). Patients
were recruited in an area that served as a waiting room
for both the primary care clinics and the outpatient
pharmacy. Interviewers approached waiting patients,
introduced the study, and collected demographic infor-
mation (sex, age, education, and race). Approximately
85% of the patients approached agreed to participate in
the study. There were no differences in demographics
between those who agreed to participate and those who
did not. Interviews were conducted in a corner of the
waiting area where clinic personnel provided a table
and chairs, slightly removed from the main waiting area
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but still allowing the patient to hear his/her name if
called for the appointment. Patients were eligible if they
were at least 18 years old and were current patients at
the outpatient clinics. All aspects of the study (focus
groups and interviews) were approved by the institu-
tional review boards at the Philadelphia Veterans Affairs
Medical Center and the University of Pennsylvania. Oral
consent was obtained. Both institutional review boards
waived written consent.

In the interview, patients were asked to review a set
of 4-6 pictures. Interviewers worked in pairs. One con-
ducted the interview, while another took notes. The
interview started with a sample picture (held constant
across all interviews). The interviewer showed the
patient a picture without any text and asked, “What do
you think is going on in this picture?” Then the inter-
viewer showed the patient the picture with the text and
asked, “What question do you think we are trying to ask
here?” Lastly, the interviewer asked, “How would you
answer this question?” The interviewer rated the
patients on their understanding of the picture (without
text) and their understanding of the question (pictures
and text) using a 3-point scale (1 = yes, 2 = partially, 3 =
no). After each interview, the interviewer and note taker
reviewed the standardized rating form that documented
the patient’s responses and the note taker’s preliminary
judgments, and came to consensus on the ratings for the
patients’ understanding of the picture and the question.
The team reviewed free-text comments about aspects of
the pictures that patients did not understand, and used
this feedback to revise many of the pictures. 

RESULTS

A total of 438 patients were recruited on-site and
interviewed over a 1-year period. Their mean age was
51 years, and 72% were men. Approximately 51% of pa-
tients interviewed had a high
school diploma or less. Partici-
pants identified themselves as
African American (59%), white
(23%), or Hispanic or other (18%). 

Modifications to illustrations
were made iteratively, based pri-
marily on patients’ feedback.
However, the study team itself
became more active in critiquing
illustrations as it gained expertise
about potential patient compre-
hension problems. All 63 pictures
were revised, many of them multi-
ple times. At least 15 people
viewed and commented on each of

the 63 illustrated items. The revised pictures also were
reviewed by at least 15 people. The final illustrated
booklet contained 22 pictures that had a rating of
“understood,” 39 pictures that had a rating of “partially
understood,” and 2 pictures that had a rating of “not
understood.” The Table summarizes the number of
times items were revised. For most illustrations, the
final revision was to make text fonts and details such as
collars on shirts consistent with all other illustrations.
As shown, 2 items could not be illustrated effectively;
however, these illustrations were retained to keep the
booklet consistently illustrated, and to remain true to
the original questionnaire.

Lessons Learned
The multiple rounds of pretesting of the items gener-

ated valuable information on the comprehension and
acceptability of the draft illustrations. We report below
on some of the lessons learned.

Artistic style matters—people prefer realistic illus-
trations and familiar circumstances. The two artists
had different artistic and communicative styles. Figures
1A and 1B show their initial attempts to illustrate ques-
tion 17: “Did you have trouble understanding the
provider because of a language problem?” Pretesting
revealed that patients preferred the artistic style of
Figure 1B, because it was more realistic and less
abstract. However, more patients understood the ques-
tion in Figure 1A, misinterpreting the various symbols
in the bubble in Figure 1B as curses. Figure 1C shows
the final version, which blends successful elements of
the previous drawings such as saying hello, using the
light bulb as a symbol of understanding, and using the
question mark as a symbol of confusion. In general, the
drawings worked better when they portrayed everyday
situations. It might be noted, however, that preference
for a style was not necessarily related to the compre-
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Table. Development of Illustrated Items

Picture Rating

Partially
No. of Versions Understood Understood Not Understood Total

2 1 — — 1

3 3 1 — 4

4 6 13 — 19

5 8 10 2 20

6 3 13 — 16

7 1 2 — 3

Total 22 39 2 63



hensibility of the message conveyed with that style, just
as someone might find typewritten text very readable,
but calligraphy more attractive.

Using multiple illustrations
for each question-and-answer
option creates visual clutter
and obscures meaning. The
team initially faced decisions
about what to illustrate in the
questionnaire—the questions
(stems), the answers (response
options), or both. The strategy
selected was to pick the main
concepts in the stem and use
them to support answer options.
For example, Figure 2A shows
multiple concepts from the stem
for question 47: “Did you know
whom to ask when you had
questions about your health
care?” The concepts chosen for
illustration were “questions,”
“healthcare (eg, medications,
immunizations, electrocardio-
grams),” and “whom to ask.” In
addition, we tried to portray the
process of having a question
(top frames) and knowing
whom to ask (bottom frames).
Figure 2B shows the final ver-
sion. Two concepts were
retained (“questions” and
“whom to ask”) in a greatly sim-
plified format. In the end, most
illustrations focused on just 1
concept. 

The group also needed to
decide whether to illustrate all
answer options, especially
when the answers were scaled.
Figure 3A shows initial draw-
ings illustrating the 3 options
for question 33: “How well
organized was the clinic?”
Pretesting revealed that illus-
trating just the end points
(rather than every option) led
to better patient understanding
and also reduced patient confu-
sion by eliminating visual clut-
ter. We also experimented with
a single illustration conveying
the general theme, rather than

2 illustrations conveying the scale end points. Figure
3B shows the final drawing illustrating the end points,
with an arrow connoting the scale.
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Figure 1.

A

B

C

Did you have trouble understanding the provider because of a language problem?

No Yes, somewhat Yes, definitely

No Yes, somewhat Yes, definitely

No Yes, somewhat Yes, definitely



Simple illustra-
tions work best.
The group initially
tried to eliminate
any reliance on
reading ability by
illustrating as many
aspects of the ques-
tions and answers
as possible, and not
using any words.
However, this
approach resulted
in too many pic-
tures and too much
detail for the
patients to follow.
As the pictures pro-
gressed, the artists
removed extrane-
ous details and sim-
plified their
drawings. For
example, Figure 4A
shows the initial
drawings for ques-
tion 27: “Did you
spend as much time
with your provider
as you wanted?”
Patients did not
understand the use
of split frames to communicate the beginning and end of
a visit; further, the details of the provider’s office (eg,
door, diploma, clock on the wall, examination table)
obscured the message. Figure 4B shows the drawings
after multiple revisions. The final version features sim-
ple, uncluttered cues for “provider” (a stethoscope),
“time” (looking at a watch), and meeting expectations
(same simple text in thought bubble, with patient and
provider smiling). In addition to simplicity, we found
that patients’ interpretations relied heavily on the char-
acters’ facial expressions. They quickly keyed in on the
expressions and made appropriate interpretations of the
“good” and “bad” situations. 

A few words go a long way. Initially, the team used
no text in the illustrations, in an attempt to develop a
questionnaire that could be understood by patients
with practically no reading ability. However, we soon
found that use of simple words and repeating key words
from questions actually supported understanding. The
final illustrations shown in Figures 1C and 4B use text
successfully. 

Mathematical symbols and graphics with numbers
may not work. Many of the initial drawings sought to
communicate aspects of time through clocks and calen-
dars, and used mathematical symbols for “same as” and
“less than.” Figure 4A shows initial attempts to use
clocks to illustrate whether time expectations were met.
Patient interviews revealed that clocks, as symbolic rep-
resentations of time, did not work for our audience. The
group experimented with the use of arrows and shading
on clocks, but understanding was not improved. As
Figure 4B shows, in the final version, the clocks were
eliminated, and words, gestures, and facial expressions
were used to communicate satisfaction or dissatisfaction
with the time spent.

In interpreting illustrations, patients bring their
stereotypes with them. The team made a conscious effort
to use both women and men and people of different races
and ethnicities in the roles of patients, staff, and
providers. Early on we learned that some gender-based
assumptions hindered understanding of the pictures. For
example, patients tended to identify women as nurses,
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Figure 2.

A

B

A

Did you know whom to ask when you had questions about your healthcare?

Yes, always Yes, sometimes No Didn't have any
questions

Didn't have any
questions

Yes, always Yes, sometimes No Didn't have any
questions



even with lab coats. We debated but
rejected the idea of accepting this
stereotype to improve understanding
(by portraying all physicians as men).
Instead, we chose other visual clues
(eg, lengthening the coats of all physi-
cians, adding stethoscopes for all
providers) to distinguish providers
from clinic staff, and to delineate
patients and providers. Unlike gen-
der, race- and ethnicity-based
assumptions did not affect under-
standing of the illustrations in this
ethnically diverse patient population.
Patients rarely mentioned race when
commenting on the illustrations, and
said it was not an issue when asked
directly about racial portrayals. 

Consistent visual cues help get
the point across. Using the same pic-
ture or symbol in several illustrations
helps give patients a sense of the
meaning of a picture, even if they did
not understand its use initially.
Examples of standard visual cues
include a light bulb (for understand-
ing), question marks (for confusion),
scribbles (for incomprehensible lan-
guage), test tubes (for tests), long lab
coats (for physicians), and a stetho-
scope (for a healthcare provider).
Once pilot testing provided evidence
that these standard cues were under-
standable, the artists revised illustra-
tions so that these cues were used
consistently. 

Some concepts remain difficult to
translate well into pictures and
graphics. Despite applying all of the
lessons learned regarding simplifica-
tion and judicious use of words, some
concepts remained difficult to con-
vey. It became apparent through
pretesting that “specialist” could not
be successfully communicated with-
out some words. Figure 5A shows ini-
tial illustrations of the question 41:
“Overall, how would you rate the
quality of your most recent specialist
visit?” Using the symbol of a heart
and a caduceus did not allow patients
to identify the provider as a special-
ist. Figure 5B shows the final version
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Figure 4.

A

B

Did you spend as much time with your provider as you wanted?

Yes, always Yes, sometimes No

Yes, always Yes, sometimes No

Figure 3.

B

A

How well organized was the clinic you visited?

Not at all organized Somewhat organized Very organized

Not at all organized Somewhat organized Very organized



of the illustration, in which the
specialist is labeled. 

One of the most challenging
concepts to portray was the
answer option “not applicable,”
which was available for 8 ques-
tions. Many attempts were
made to illustrate that option
for each question, or to develop
a symbol for “not applicable”
that could be used each time.
Figure 5A shows an attempt to
illustrate this option by using
the universal circle and slash
symbol. Patients did not under-
stand this symbol in this con-
text, nor did they understand
other illustrations for the option.
In the end, as indicated in Figure
5B, the option was “illustrated”
by repeating the words in a
white box with a larger font.

DISCUSSION

Increasingly, patient satisfac-
tion is viewed as a criterion by
which the quality of healthcare
services can be measured.
However, most evaluations of
patient satisfaction rely on self-administered written
questionnaires, which may lie beyond the patient’s abil-
ity to complete. Because patients with low health literacy
report poorer health status and less use of preventive serv-
ices3 and may face greater barriers to accessing and nav-
igating the healthcare system, it is especially important to
develop instruments that can reach this population.

The value of illustrations, especially in questionnaires,
remains unknown. (The instrument currently being
evaluated is a 24-page booklet stapled in the middle, with
a finished size of 81/2 by 11, a large (14-point) serif font,
2 questions per page, and generous use of white space,
printed in black and white to make it easy to reproduce.)
A recent study found that an illustrated version of a 10-
item adult Dermatology Life Quality Index was superior
to a text-only version in terms of patient preference and
ease of use, but equivalence between the versions could
not be demonstrated.30 Other investigators have devel-
oped illustrated instruments for young children, most
notably to assess psychiatric symptoms, but they are
administered by the interviewer.31,32 For a target audi-
ence of adults, however, others have noted the impor-
tance of a rigorous design process for the success of

pictures as a communication aid for patients and fami-
lies.33,34 To produce clear, culturally acceptable pictures,
it is particularly important to collaborate with the target
population.35

Many of these findings confirm the advice of literacy
experts in terms of using simple drawings, familiar
images, and realistic illustrations, rather than cartoon-
like or stick-figure sketches.36 However, this patient
population did not voice strong preferences for illustra-
tions of people of their own race or sex. In general,
patients appreciated racial and ethnic diversity in the
pictures, but did not require a specific racial composi-
tion across the pictures.

Some questions remained difficult to illustrate,
even after applying all lessons that were learned along
the way. Our inability to produce illustrations that were
uniformly understood could be due to the complexity
of the questions in their written form, or to a more fun-
damental difficulty in graphically representing abstract
concepts. In either case, these issues should be consid-
ered when deciding whether to enhance an existing
instrument with illustrations, or to develop a new illus-
trated instrument for low-literacy populations. 
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Figure 5.

B

A

How would you rate the quality of your most recent specialist visit?

Poor GoodFair Very good Didn't have a specialist visit 
in the past 2 months

Excellent

Poor GoodFair Very good Didn't have a specialist visit
in the past 2 months

Didn't have 
a specialist 

visit
in the past 
2 months

Excellent



We translated an existing instrument into pictures and
made the decision to stay true to the original text. We
suspect our task would have been easier had the original
instrument been simpler or, better still, had it been devel-
oped from the start with the idea of producing parallel
text and illustrated versions. Under that circumstance,
item development might have been based in part on
potential ease of illustration.

Finally, the failure of clocks, calendars, and mathe-
matical symbols in pretesting may reflect the strong
correlation between prose literacy and numeracy
(quantitative communication skills).1 Patients with low
literacy (as well as some with high literacy) often have
difficulty decoding quantitative symbols and represen-
tations such as charts and graphs. Our findings point
out the importance of pretesting to ascertain the ability
of the target audience to interpret these conventions
that, at least on the surface, appear to communicate
concepts without words. In some cases, a picture (or
symbol) is worth far less than 1000 words.
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