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Reaching vulnerable populations and commu-
nicating effectively with them is a critical public
health challenge. The estimated 55.6 million
Medicaid beneficiaries1 are one of the most
vulnerable US populations and face serious
communication barriers related to limited liter-
acy, language, culture, and disability.2,3 Of this
population, the most at-risk subgroups are the
more than 13.5 million seniors and people with
disabilities.1 Their communication barriers are
even greater: many have limited health literacy
skills (difficulty accessing, understanding, and
acting on health information), limited English
proficiency,2,4 or physical or cognitive conditions
that impede access to information.

With the rapid proliferation of ‘‘consumer
choice models’’ in many states, millions of
Medicaid beneficiaries are now required to
make complex decisions about health plan
options and effectively using health care.3 These
decisions have important implications for
the targeted beneficiaries regarding access to
needed preventive, curative, and supportive
services.3,5–9 However, studies show that these
populations have difficulty making such deci-
sions—in part because of the poor quality of
information they receive.3–6,8,9 For example, in
studies in which seniors on Medicaid used
printed materials about health care choices, only
32% of those in Florida3 and 25% of those in
California10 could understand the information.
This is not surprising, as more than 250 studies
indicate that printed materials related to health
are written at reading levels greatly exceeding
the average literacy skills of adults in the United
States.11

Theoretical guidance from socio-ecologi-
cal,12 social cognitive,13 and transtheoretical
models,14 as well as 40 years of empirical re-
search, suggest that health communication is
more effective when it is relevant to people’s
personal and social contexts.15–29 For this

reason, interpersonal and tailored computer-me-
diated communication, which can be personal-
ized, typically show better results than materials-
based mass communication.18,22,24,25,30–32

However, Medicaid programs primarily com-
municate with seniors and people with disabil-
ities through printed materials, given the need
for low-cost mass distribution and this pop-
ulation’s limited access to both in-person
advice and the Internet. Is there a way to
reach these highly vulnerable groups effec-
tively and affordably?

Research from the past 20 years shows that
using strategies to adapt printed mass commu-
nication resources more closely to the needs of
population subgroups can improve out-
comes.15–29 These design principles include
matching readability more closely to users’ liter-
acy levels and using ‘‘clear communication’’
formatting criteria,33–35 incorporating culturally
relevant concepts and graphics,4,17,19,23,36–40 and

adapting rather than literally translating material
into other languages.4,19,23,39,41

Such design principles are invaluable, but
they can only approximate how real audi-
ences use and react to health communication.
For this reason, increasing emphasis is being
placed on ‘‘participatory’’ or ‘‘user-centered’’
design—a structured approach that employs
varied formative research methods to involve
intended consumer and professional
audiences as codevelopers of communica-
tion.4,19,25,42–45

Guidelines from the US Department of
Health and Human Services and its centers,
including the Centers for Disease Control
and Prevention and the National Cancer In-
stitute, recommend participatory design as a
primary strategy to develop health communi-
cation.33–35,43,46 For the past 20 years, our
center (Health Research for Action, www.
uchealthaction.org) has leveraged such guidance
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to create large-scale mass communication
materials by and for diverse populations.

Two decades of studies confirm that when
users participate in designing and testing
communication, outcomes are more success-
ful, including those for vulnerable
groups.4,25,28,42,44,47–51 However, limited re-
search is available about the detailed, iterative
methods and steps involved in developing
user-centered, materials-based mass communi-
cation—especially about how to adapt it for
specific situations.

In California, the Department of Health Care
Services (DHCS) was concerned that fewer
than 25% of Medicaid beneficiaries who were
seniors or people with disabilities made active
choices about health plans. By default, many
beneficiaries could have plans ill suited for
their health care needs. In 2006, the DHCS
commissioned our center to use participatory
processes to develop and test a guidebook
about choosing and navigating health plans,
intended for approximately 600000 statewide
Medicaid beneficiaries who were seniors and
people with disabilities, in multiple language
versions. Our objectives were to determine the
(1) importance of participatory design in im-
proving mass communication for diverse and
vulnerable audiences, (2) methods to engage

consumers and professionals in communication
design and testing, (3) processes and outcomes
of a project to create a user-designed guide-
book for Medicaid beneficiaries, and (4) impli-
cations for health communication researchers
and practitioners.

METHODS

We used 9 formative research methods in
multiple phases to iteratively design and test 5
prototypes of the guidebook in English, Span-
ish, and Chinese (Mandarin and Cantonese)
over 18 months, as shown in Figure 1. We
selected methods, as well as processes to in-
tegrate those methods, from recommendations
in past studies and from our center’s experi-
ence. The findings from each method shown in
Figure 1 were used to develop each successive
prototype of the guidebooks in each language
and to refine the questions or testing done
sequentially over time.

At each formative research step, researchers
immediately provided findings to the writers,
translators, and graphic designers to incorpo-
rate into revised prototypes. This process con-
tinued until we achieved ‘‘saturation’’—negli-
gible recommendations for changes from
consumers and professionals. At that point, the

final guidebooks (fifth version) were produced
in 3 languages. The overall design was
intended to provide a comprehensive approach
to link consumer and professional input to
guidebook development and testing, and to
allow ‘‘triangulation’’ of results for stronger
content and convergent validity. The total cost
of this formative research (not including
guidebook production costs) was approxi-
mately $385000.

We reviewed the literature related to (1)
health care access, decision making, and com-
munication for recipients of Medicaid and
Medicare and for other vulnerable groups; (2)
materials-based mass health communication;
and (3) participatory design of communication
resources. Key references from the review are
cited in the introduction.1–51

Advisory Group Input and Key Informant

Interviews

To guide the project, we established a 24-
member Advisory Group of advocates for
diverse groups of seniors and people with
disabilities, managed care plan representatives,
health care providers, policymakers, and Med-
icaid beneficiaries. We obtained feedback
through initial individual interviews with each
Advisory Group member and 3 group

FIGURE 1—Timeline of formative research and development for the What Are My Medi-Cal Choices? guidebook: California, 2006.
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meetings about issues related to access to
health care, decision making, existing informa-
tion resources, and recommended communi-
cation approaches for these audiences. The
Advisory Group members reviewed and com-
mented on the guidebook prototypes. Major
issues and recommendations were synthesized
from interviews and meetings.

We recruited and interviewed 51 statewide
providers, policymakers (including DHCS staff),
and advocates representing a broad range of
organizational, service, and cultural and ethnic
groups relevant to the target populations.
Topics were similar to those for the Advisory
Group. Responses to structured questions were
quantified and reported as frequencies; open-
ended questions were analyzed thematically.

Consumer Recruitment, Interviews, and

Focus Groups

After the California DHCS sent letters to
5000 target Medicaid beneficiaries in1 county,
we screened 326 respondents to draw conve-
nience samples for interviews, focus groups, or
usability testing, and selected participants to
ensure diverse representation by age, disability,
education, and language. Additional partici-
pants were recruited in 2 other counties for
focus groups. Caregivers who made decisions
for recruited Medicaid recipients were in-
cluded, when necessary, as proxies. Consumer
samples included seniors, people with disabil-
ities, and proxies for the aforementioned

groups, with approximately equal proportions
by language spoken.

We conducted 24 in-depth, semistructured
interviews with target Medicaid recipients and
proxies. Topics covered were informed by the
Advisory Group interviews, with added em-
phasis on disability, literacy, and language
issues. The interviewer took detailed notes and
analyzed them thematically using Atlas.ti soft-
ware version 5.3 (Scientific Software Develop-
ment GmbH, Berlin, Germany). Demographic
data were analyzed with SPSS software version
11 (SPSS Inc, Chicago, Illinois).

We conducted 18 focus groups for the
target Medicaid consumers and their proxies
(n=105) in 3 California counties. Both Advi-
sory Group and consumer interviews informed
selection of focus group topics. Participants also
reviewed prototype guidebook content for 1 or
2 specific topics (Table 1). Discussions were
audio-recorded, transcribed, and analyzed
thematically with Atlas.ti software, and demo-
graphic data were summarized with SPSS.

Usability, Readability, and Suitability

Testing

We conducted 36 semistructured, in-person
usability tests4,5 on guidebook prototypes to
assess how well participants could read, use, and
understand specific parts of the guidebooks.
Detailed participant responses and observations
were recorded in interviewer notes. Table 1
illustrates testing of selected guidebook topics.

We used the 4 most common standardized
computer readability tests to estimate the
reading levels of the English guidebook’s con-
tent in terms of grade level in the US educa-
tional system.52 Because the tests’ measurement
techniques vary, as do their reliability at various
grade levels, we used all of them to compare
results. We used each test to assess 5 pages
(every eighth page, beginning on page 4) of 2
prototypes and, as shown in Table 2, of the final
guidebook. The tests were the following:

d SMOG (the Simplified Measure of Gobble-
dygook test) is considered a validated tool to
assess reading grade level.40,53

d The Fry Readability Test is widely accepted
by reading professionals.36

d The Flesch Reading Ease Test is used be-
cause of its simplicity, efficiency, strength of
validity, and strong correlation with other
readability formulas.54

d The Flesch-Kincaid Readability Test is incor-
porated into Microsoft Word’s (Microsoft, Red-
mond, WA) readability software and is easy
accessible. However, the formula is truncated at
a 12th-grade level in Microsoft Word and
frequently presents falsely low evaluations.55

Beginning with the first prototype, we used all
the evidence-based design principles specified
in the Suitability Assessment of Materials (SAM)
validated tool36,38,40 to develop the guidebooks.
Table 3 shows the scores for the final guidebooks.
Although there are no national data on US adult
reading levels, and reading and literacy levels are
not directly correlated, estimates of an average
adult’s reading ability have ranged from seventh
toninth grade.56–58 For this guidebook,weaimed
at a reading level of sixth to eighth grade (a
SAM score of1), considering the lower literacy of
older adults and some people with disabilities.
However, because readability testing assesses
only some aspects of understandability, we put
strong emphasis on adhering to all SAM design
principles and on iteratively conducting usability
tests. L.N. and B.R, who have expertise in health
communication, conducted independent assess-
ments, and we assessed interrater agreement.

Linguistic Adaptation

After we developed the first English guide-
book prototype, we began to adapt it for
Spanish and Chinese speakers. We first

TABLE 1—Examples of Content Testing of What Are My Medi-Cal Choices? Guidebook With

Medicaid Beneficiaries: California, 2006

Content Tested

No. of Times

Tested

for Usability

No. of Times

Tested

in a Focus Group Languages Tested

The 2 types of Medicaid health plans 9 6 English, Chinese, Spanish

Who can choose between the 2 types of health plans 4 6 English, Chinese, Spanish

County-specific information for each type of health plan 16 9 English, Chinese, Spanish, ASL

Consumer costs and billing information for each type of

health plan

6 2 English, Spanish

Costs and availability of prescription drugs in each type

of health plan; drug safety tips

5 3 English, Spanish

Doctors and other providers in each type of health plan 3 5 English, Spanish

Language and interpretation in each type of health plan 5 3 English, Chinese, Spanish, ASL

Disability access in each type of health plan 3 2 English, Chinese

Note. ASL = American Sign Language. Testing with consumers was conducted over a 10-month period.
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developed a dictionary of preferred terms
relevant to Medicaid health care that benefi-
ciaries would need to understand. When nec-
essary, we developed new terms in other
languages. To accommodate linguistic varia-
tions, we tested prototypes with both Mexican
and non-Mexican Spanish speakers and with
Mandarin and Cantonese speakers. After con-
sumer testing, we back-translated the guide-
books into English to confirm their conceptual
equivalence. We also reviewed the English
version with users of American Sign Language.

Efficacy Study

We tested the initial quantitative outcomes
of the user-designed resources. After the
guidebooks were printed, 61000 were mailed
to target Medicaid beneficiaries in 3 pilot
counties. We conducted a randomized con-
trolled trial that included pre-post telephone
interviews with 319 intervention and 373
control English-, Spanish- and Chinese-speak-
ing participants in those counties to evaluate
recipients’ use of the guidebook, how satisfied
they were with it, and its effects on their
knowledge, confidence, and intended behav-
iors related to health care choices. The study
variables were drawn from communication
issues identified by consumers and profes-
sionals during the participatory design process.
The study is reported elsewhere.10

RESULTS

In participatory design processes (as de-
scribed in the Methods section), formative

research methods, analyses, and findings are
linked sequentially and are difficult to separate,
as is done in traditional outcomes research. In
this section, out of thousands of findings, we
highlight some key content and format findings
that helped to iteratively refine the formative
research methods and guidebook develop-
ment. Detailed findings about Medicaid issues
are reported elsewhere.5,10 Overall, we found
that given the complexity of health care choices
for these Medicaid beneficiaries, it was necessary
to iteratively develop and test 4 versions of the
guidebooks before producing the final 40-page
resource, titled What Are My Medi-Cal Choices?,
as shown in Figure 1.

Professional Feedback

We aggregated professional input from the
Advisory Group interviews and meetings and
key informant interviews into major themes
and recommendations. The majority of pro-
fessionals felt that (1) consumers lacked ade-
quate information to make health care choices;
(2) many consumers did not know in which
type of health plan they were enrolled; (3)
non–English-speaking Medicaid recipients
faced significant barriers to health care; (4)
consumers had misconceptions and negative
opinions about Medicaid; (5) information about
Medicaid was available, but was not necessarily
easy to use; and (6) providers did not explain
Medicaid choices well to these groups.

Professionals also recommended that con-
sumers examine these issues, and that specific
sections of the guidebook be developed to
address them. Professionals also suggested

that the guidebook layout include (1) question-
and-answer sections, (2) stories that relate to
consumers’ experiences with Medicaid, (3) side-
by-side comparisons of health plan choices, (4)
resources to refer consumers to sources of
additional information, and (5) step-by-step
instructions that help consumers make health
care decisions.

Consumer Feedback

We aggregated consumer input from inter-
views, focus groups, and usability testing into
major themes and recommendations. Con-
sumers cited the following problems they ex-
perienced with Medicaid health care and in-
formation about it:

d Lack of specific information about Medicaid
health care choices in their county;

d Medicaid health care information that was
not understandable;

d Difficulty accessing health care providers,
particularly specialists;

d Lack of information about interpreter and
transportation services;

d Confusion about paying for prescriptions and
other services;

d Feelings of mistrust or stigma about using
managed health care; and

d Difficulties for people with disabilities to
navigate health care systems.

In reviewing prototypes in focus groups and
in usability testing, consumers recommended
that the guidebook include the following:

d Clear explanations of all content, including
terms used;

d Clear comparisons of health plan choices in
county-specific charts;

d Phone numbers and information about local
hospitals;

d Information about where to go for more
information;

d Culturally adapted information for deaf con-
sumers, including American Sign Language
symbols;

d Realistic explanations of health care situa-
tions to which seniors and people with
disabilities can relate; and

d Photos and stories of culturally diverse se-
niors and people with disabilities in health
care situations.

TABLE 2—Readability Assessments of the What Are My Medi-Cal Choices? Guidebook Final

Version: California, 2006

Guidebook Section Titles

SMOG

Testa
Fry Readability

Testa

Flesch Reading

Ease Testb

(Grade Level)

Flesch-Kincaid

Readability Testa

You Can Choose the Kind of Medi-Cal You Want 8.5 6.0 81 (6th grade) 5.7

Emergencies and Urgent Care 8.7 7.0 72 (7th grade) 6.8

Home Health Care and Nursing Homes 8.5 6.0 81 (6th grade) 5.6

Language, Interpretation, and Sign Language Services 9.9 8.0 65 (8th–9th grade) 7.3

How to Enroll in, Change, or Leave a Medi-Cal Health Plan 7.8 5.0 86 (6th grade) 4.6

Average scores 8.6 6.4 77 (7th grade) 6.0

Note. SMOG = Simplified Measure of Gobbledygook.
aScore indicates average grade reading level.
bAverage raw score (with grade reading level in parentheses).
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Linguistic Adaptation

During consumer testing, we found that non-
English speakers with limited English profi-
ciency did not understand important health
care terms in English. Because Medicaid ben-
eficiaries would need to use such terms (e.g.,
‘‘expedited appeal’’ and ‘‘share-of-cost’’) to
communicate with providers, we provided
terms in their language and in bolded English.
We also found it difficult to develop one
guidebook that could be understood by both
Mandarin and Cantonese speakers. Chinese
consumers advised that the guidebook be
written with traditional Chinese characters, an
approach that tested well with both groups.
Deaf consumers, critiquing an initial photo of
a deaf patient communicating with a physician,
prompted us to take a new photo showing
corrected positions of the deaf patient, inter-
preter, and physician.

Iterative Assessment and Revision of

Prototypes

During 11 months of consumer testing and
professional feedback, each successive proto-
type was rated higher than its predecessor. For
example, consumers considered the initial
standard definitions and explanations about
Medicaid plans too confusing and helped de-
sign sections about what each term meant and
how each plan worked. They also wanted
realism and precision in the stories and vi-
gnettes. For example, they thought the follow-
ing photo caption did not accurately reflect the
experiences they had obtaining medications:

The pharmacist told John that his drug was not
covered anymore. John asked his doctor to fill
out an authorization form. After that, his pre-
scription was covered again.

Beneficiaries recommended that we change
the sentence of the caption to reflect the time
required for authorization.

After his doctor sends the form to the Plan,
authorization should take no more than 2 busi-
ness days.

Consumers reported better understanding of
previously confusing topics and demonstrated
an ability to find answers to questions in the
guidebook and in county-specific resource in-
serts. Similarly, professionals considered suc-
cessive versions more accurate and relevant.
We have provided several ‘‘before’’ and ‘‘after’’

TABLE 3—Suitability Assessment of the What Are My Medi-Cal Choices? Guidebook Final

Version: California, 2006

Factor to be Rated SAM Scorea Comments

Content

Purpose is evident 2 Guidebook purpose is explicitly stated on the cover and inside; each

page explicitly states content purpose.

Content about behaviors 2 The guidebook gives concrete ways to accomplish desired behavior changes.

Scope is limited 2 Guidebook is limited to very specific information; each 2-page chapter

treats 1 aspect of that focus.

Summary or review included 2 The main message is summarized on each page either in a vignette or in

a question-and-answer format.

Literacy demand

Reading grade level 1 Readability assessed at 6th- to 8th-grade level.

Writing style, active voice 2 The guidebook is written in conversational style, active voice, and simple

sentences.

Vocabulary uses common words 2 Common words are used and technical and jargon words are defined

with simple explanations.

Context is given first 2 Each chapter starts with a 1–3 sentence introduction to provide the

context of that chapter.

Learning aids via ‘‘road signs’’ 2 Each topic has its own header, which serves as a guide to what the

following information will include.

Graphics

Cover graphic shows purpose 2 The cover has bright colors, large font, and photographs of adults

representing target audiences.

Type of graphics 2 Photos are culturally relevant to the target populations.

Relevance of illustrations 2 Photos are crisp and free of distracters, and show people making health

care decisions.

Explanations of lists, tables, etc. 2 All bulleted lists have a relevant title and explanation.

Captions for graphics 2 Each photograph has a relevant title and vignette.

Layout and typography

Layout factors 2 Layout is consistent among chapters, including colors and shading,

plentiful white space (50% on many pages), line length of less than 30

characters and spaces, high contrast between type and paper, and

interior pages are not glossy.

Typography 2 Text type is in uppercase and lowercase serif; type is minimum 15 point;

bolding used for key points; ‘‘all caps’’ is not used.

Subheads (‘‘chunking’’) used 2 All lists have subheads, and most comprise no more than 5 items.

Learning stimulation, motivation

Interaction used 1 Question-and-answer format is used in each chapter.

Behaviors are modeled and specific 2 Photographs and accompanying vignettes model specific desired behaviors.

Motivation and self-efficacy 2 Complex topics are divided into 2-page chapters that include topical

vignettes or photos and questions and answers to aid comprehension

and self-efficacy.

Cultural appropriateness

Match in logic, language, experience 2 Examples and concepts are culturally similar to those of the target

populations; guidebooks are in 3 languages.

Cultural images and examples 2 Photographs include positive views of racially/ethnically diverse groups

and people with a variety of disabilities.

Note. SAM = Suitability Assessment of Materials. The total SAM score was 42 out of a possible 44 (95%).
a2 = superior rating; 1 = adequate rating; 0 = not suitable rating.
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samples of guidebook sections and county in-
serts, with brief explanations about revisions, in
the online supplement to this article (available
at http://www.ajph.org). Here, we provide 1
short example of text changes consumers
helped make on the introductory page of the
guidebook. The ‘‘before’’ text read as follows:

Medi-Cal is California’s health care program for
many people with low incomes. In other states
this program is called Medicaid. Some seniors
and most people with disabilities can choose
what kind of Medi-Cal they want. Most counties
in California have both Regular Medi-Cal and
Medi-Cal Managed Care Plans.

d Regular Medi-Cal is also called ‘‘Straight Medi-Cal’’
or ‘‘Fee-for-Service Medi-Cal.’’

d Medi-Cal Managed Care is also called ‘‘Medi-Cal
HMO.’’ HMO means Health Maintenance Or-
ganization. Most counties have at least 2 Medi-
Cal Managed Care Plans.

Consumers felt there were too many terms
for an introduction and not enough emphasis
on what a choice would mean for them. They
preferred the following revision, which was
incorporated into the ‘‘after’’ text:

Medi-Cal is a California health care program for
many people with low incomes. Many counties in
California have 2 kinds of Medi-Cal. The 2 kinds
are

d Regular Medi-Cal.
d Medi-Cal Health Plans.

You can choose which kind of Medi-Cal you
want. With both kinds, you will get the same
basic benefits and care. But the way that you get
care may be different.

Readability, Usability, Suitability, and

Efficacy

The target guidebook reading level was
between sixth and eighth grade. Table 2 shows
scores of the 4 readability tests. On average,
tests indicated that the readability level of the
text was grades 6.0 to 8.6. For 3 tests, average
scores were between sixth and seventh grade;
the SMOG score was eighth to ninth grade. The
4 average scores were used to determine the
overall SAM ‘‘reading grade level’’ rating (Table
3). A sixth- to eighth-grade reading level is
scored as 1 on the SAM.

As shown in Table 3, the SAM test scores
showed that 95% of the categories assessed
met the recommended criteria for easy-to-use
and culturally relevant print information.

Interrater agreement was j=1.0 (Cohen’s
coefficient j).

At baseline, before reading the guidebook,
fewer than 25% of participants understood
their Medicaid health care choices. At follow-
up, the intervention participants reported high
guidebook usage (77%) and satisfaction (98%).
The intervention group significantly improved
their knowledge, confidence, and intended
behaviors related to health care choices com-
pared with the control group. Detailed results
are reported elsewhere.10

DISCUSSION

The development of effective mass commu-
nication materials for vulnerable audiences
such as seniors and people with disabilities
on Medicaid has proved a challenging goal.
These groups not only have the poorest health
of any major population in the United States
but also face some of the greatest communica-
tion barriers related to literacy, language, cul-
ture, and disability.2,4–6,8 Empirical evidence
indicates that communication for these groups
is poorly adapted to their personal and social
contexts.2,5 Increasingly, however, these groups
are being asked to make complex health care
choices that can have serious implications for
their health outcomes.3,5 It is not surprising, but
is of great concern, that only small percentages of
Medicaid beneficiaries who are seniors or people
with disabilities appear to effectively use the
information they receive to make these
choices.3–5 Unfortunately, these groups also
face barriers to accessing communication
modes that are theoretically and empirically
most effective—such as tailored computer-
mediated communication and in-person
advice.21,22,25

Evidence from the past 2 decades suggests,
encouragingly, that materials-based communi-
cation can be developed successfully to meet
the needs of even the most vulnerable pop-
ulations.16,21–26 Proven design principles such as
readability and cultural appropriateness have
contributed greatly to improving communica-
tion.15,17,27,36,38,40 However, no set of design
criteria can adequately codify the multiplicity of
factors that affect people’s comprehension and
motivation. For example, readability tests pro-
vide a rough estimate of only some aspects of
comprehension.

Participatory design leverages important
design principles,28,36,40 but goes beyond them
to engage users in more complex, realistic, and
nuanced scenarios as cocreators of communica-
tion.19,25,28,29 This strategy has drawn from the
theories, methods, and evidence of multiple
disciplines, including marketing, engineering,
human factors, sociology, and health, over the
past 40 years.42 Participatory design is choreo-
graphic: researchers, writers, translators, and
artists share information with each other in
a series of carefully orchestrated steps.

Participatory design is also difficult. There
is no one ‘‘formula.’’ Each design must be
customized to fit the project goals and re-
sources. The 9 formative research methods
we used in this study go far beyond the
scope of most traditional communication
efforts for the intended audiences, and they
required 18 months to complete. Our re-
search and communication teams found that
the exchange of findings and revision of
prototypes in a tight time frame was a diffi-
cult task. However, the stakes are high:
effective communication with the target au-
diences. Medicaid beneficiaries who are se-
niors or people with disabilities not only
have high health risks but also account for
$75 billion of the total $319 billion Medic-
aid budget, and their health care costs are
rising rapidly.1 A concerted effort to use
participatory design to benefit this population
should be a major public health goal.

Building on the literature and our 20 years
of applying participatory design to improving
mass communication for vulnerable popula-
tions, we have learned a number of lessons that
are echoed by others in this relatively emergent
area.

First, all the major subgroups in the intended
audiences should be identified. In this case, that
included engaging varied groups of people with
disabilities, including those with physical,
chronic illness, cognitive, sensory, and mental
health disabilities and those who use American
Sign Language. Further, the view of ‘‘users’’
should be expanded to include such stake-
holders as providers, advocates, and policy-
makers. This project benefited greatly from
close collaboration with colleagues from the
California DHCS, who ensured that the guide-
books would meet programmatic and legal
requirements, as well as with statewide
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providers who recommended ways to integrate
the guidebooks into their services. The public
health ecological systems view, advanced
strongly in recent years,12,59 provides good
guidance: an intervention will be successful only
when it fits into multiple contexts.

Second, critiques from participants should
be carefully listened to. When intended users
of the guidebooks recommended having spe-
cific information about local health care re-
sources, that feature became a priority and the
requested information was customized into
special inserts for each county.

Third, attention should be paid to the gran-
ularity of linguistic variations. Although literal
translation has been the most common way to
develop communication for non-English
speakers, linguistic variations within language
groups provoke much confusion unless re-
solved with people who represent those groups.
In this study, Mandarin and Cantonese
speakers provided critical impasse-breaking
advice to create a single Chinese language
resource.

Fourth, the iterative process should be
honored to its natural end. Codesigning ef-
fective communication is an interactive pro-
cess in which diverse people define finer and
finer changes until an acceptable communal
product is achieved. Even though our first
prototype was carefully designed to meet
comprehensive clear communication princi-
ples and greatly exceeded the quality of
typical health information, we could not have
anticipated the many valuable changes that
users would ultimately contribute.

Finally, a long view should be taken re-
garding costs. Although participatory design is
likely to be initially more expensive than
traditional approaches, its proven effectiveness
should yield larger returns on investment,
especially for vulnerable groups.

This study has limitations. Participatory
design methods are still being developed
and tested. Those we used were primarily
qualitative, and findings cannot be general-
ized to everyone in the target audiences.
However, we involved hundreds of partici-
pants in an iterative sequence and used 9
complementary formative methods that
showed similar findings, suggesting strong
content and convergent validity. Further, the
efficacy study10 showed not only that the vast

majority of Medicaid beneficiaries used and
appreciated this resource, but that it also suffi-
ciently improved their knowledge, confidence,
and intended behaviors related to health care
choices.

In 2008, the guidebooks were awarded the
Institute for Health Care Advancement’s first-
place national health literacy award for pub-
lished materials. We believe that this study
adds to the literature on the power of partici-
patory design to improve health communica-
tion and to promote health for populations with
the greatest needs. j

About the Authors
All authors are with the School of Public Health, University
of California, Berkeley.

Correspondence can be sent to Linda Neuhauser, DrPH,
Community Health and Human Development Department,
School of Public Health, 50 Warren Hall, MC7360,
University of California, Berkeley, CA 94720-7360
(e-mail: lindan@berkeley.edu). Reprints can be ordered at
http://www.ajph.org by clicking the ‘‘Reprints/Eprints’’ link.

This article was accepted March 15, 2009.

Contributors
L. Neuhauser, the study co–principal investigator, con-
tributed to the study design and the review and in-
terpretation of results and led the drafting of the article.
B. Rothschild, a study codirector, led the guidebook
development, contributed to the research design, led the
readability and usability assessments, and contributed to
the interpretation of study findings. C. Graham, a study
codirector, was the lead research scientist, led the de-
velopment of the research design, conducted analyses,
and interpreted and summarized findings. S. L. Ivey, the
principal investigator, contributed to all aspects of the
study design, reviewed final analyses, and contributed to
the interpretation of findings. S. Konishi, the project
manager, contributed to the linguistic adaptation of the
guidebook and survey instruments, led the usability
testing, and contributed to other data collection. All
authors contributed significantly to the research and
article writing.

Acknowledgments
This study was funded by the California Department of
Health Care Services (DHCS). We thank DHCS col-
leagues for their expert study input and review and the
hundreds of Medi-Cal beneficiaries and many profes-
sionals who participated in this research.

Human Participant Protection
The Committee for the Protection of Human Subjects at
the University of California, Berkeley approved this study.

References
1. Brief Summaries of Medicare and Medicaid as of
November 1, 2007. Washington, DC: Centers for Medi-
care and Medicaid Services; 2007.

2. Weiss BD, Blanchard JS, McGee DL, et al. Illiteracy
among Medicaid recipients and its relationship to health

care costs. J Health Care Poor Underserved. 1994;
5(2):99–111.

3. Coughlin TA, Long SK, Triplett T, et al. Florida’s
Medicaid reform: informed consumer choice? Health
Aff (Millwood). 2008;27(6):w523–w532.

4. Hoy EW, Kenney E, Talavera AC. Engaging Con-
sumers in Designing a Guide to Medi-Cal Managed Care
Quality. Oakland: California HealthCare Foundation;
2004.

5. Health Research for Action. Year One Report of the
Medi-Cal Access Project. Berkeley: University of Califor-
nia, Berkeley; 2007.

6. Carbaugh AL, Elias R, Rowland D. Aid to people
with disabilities: Medicaid’s growing role. Annu Rev Public
Health. 2006;27:417–442.

7. Chimento L, Forbes M, Kailes J, et al. Medi-Cal
Beneficiaries With Disabilities: Comparing Managed Care
With Fee-for-Service Systems. Oakland: California
HealthCare Foundation; 2005.

8. Ireys HT, Thornton C, McKay H. Medicaid managed
care and working-age beneficiaries with disabilities and
chronic illnesses. Health Care Financ Rev. 2002;24(1):
27–42.

9. Long SK, Coughlin TA, Kendall SJ. Access to care
among disabled adults on Medicaid. Health Care Financ
Rev. 2002;23(4):159–173.

10. Health Research for Action. Year Two Report of the
Medi-Cal Access Project. Berkeley: University of Califor-
nia, Berkeley; 2008.

11. Rudd R, Moeykens B, Colton T. Health and literacy:
a review of medical and public health literature. In:
Comings J, Garner B, Smith C, eds. The Annual Review of
Adult Learning and Literacy. San Francisco: University of
California Press; 2000:158–199.

12. Stokols D. The social ecological paradigm of
wellness promotion. In: Jamner M, Stokals D, eds. Pro-
moting Human Wellness: New Frontiers for Research,
Practice, and Policy. Berkeley: University of California
Press; 2000:21–37.

13. Bandura A. Social Foundations of Thought and
Action: A Social Cognitive Theory. Englewood Cliffs, NJ:
Prentice Hall; 1985.

14. Prochaska JO, Velicer WF. Behavior change: the
transtheoretical model of health behavior change. Am J
Health Promot. 1997;12(1):38–48.

15. Baker DW, Gazmararian JA, Sudano J, Patterson M.
The association between age and health literacy among
elderly persons. J Gerontol B Psychol Sci Soc Sci. 2000;
55(6):368–374.

16. Bull FC, Holt CL, Kreuter MW, Clark EM, Scharff D.
Understanding the effects of printed health education
materials: which features lead to which outcomes?
J Health Commun. 2001;6(3):265–279.

17. Calderon JL, Beltran RA. Culture and linguistics:
neglected variables in the health communication equa-
tion. Am J Med Qual. 2005;20(4):179–181.

18. Freimuth VS. The chronically uninformed: closing
the knowledge gap in health. In: Ray EB, Donohew L, eds.
Communication and Health: Systems and Applications.
Mahwah, NJ: Lawrence Erlbaum Associates; 1989:171–
186.

19. Hesse BW, Shneiderman B. eHealth research from
the user’s perspective. Am J Prev Med. 2007;32(5
suppl):S97–S103.

RESEARCH AND PRACTICE

2194 | Research and Practice | Peer Reviewed | Neuhauser et al. American Journal of Public Health | December 2009, Vol 99, No. 12



20. Kreps GL. Communication and racial inequities in
health care. Am Behav Sci. 2006;49(6):760.

21. Kreuter MW, Lukwago SN, Bucholtz DC, Clark
EM, Sanders-Thompson V. Achieving cultural appropri-
ateness in health promotion programs: targeted and
tailored approaches. Health Educ Behav. 2003;30(2):
133–146.

22. Kreuter MW, Oswald DL, Bull FC, Clark EM. Are
tailored health education materials always more effective
than non-tailored materials? Health Educ Res. 2000;
15(3):305–315.

23. Massett HA. Appropriateness of Hispanic print
materials: a content analysis. Health Educ Res. 1996;
11(2):231–242.

24. Neuhauser L, Constantine WL, Constantine NA,
et al. Promoting prenatal and early childhood health:
evaluation of a statewide materials-based intervention
for parents. Am J Public Health. 2007;97(10):1813–
1819.

25. Neuhauser L, Kreps GL. Rethinking communica-
tion in the e-health era. J Health Psychol. 2003;8(1):7–
23.

26. Smedley BD, Stith AY, Nelson AR. Unequal
Treatment: Confronting Racial and Ethnic Disparities in
Health Care. Washington, DC: National Academies
Press; 2003.

27. Thompson VS, Cavazos-Rehg PA, Jupka K, et al.
Evidential preferences: cultural appropriateness strate-
gies in health communications. Health Educ Res.
2008;23:549–559.

28. Vaiana ME, McGlynn EA. What cognitive science
tells us about the design of reports for consumers. Med
Care Res Rev. 2002;59(1):3–35.

29. Vallance J, Courneya K, Taylor L, Plotnikoff R,
Mackey J. Development and evaluation of a theory-
based physical activity guidebook for breast cancer
survivors. Health Educ Behav. 2008;35(2):174–189.

30. Baum A. Behavioral and psychosocial interven-
tions to modify pathophysiology and disease course.
In: Smedley B, Syme SL, eds. Promoting Health: In-
tervention Strategies From Social and Behavioral Re-
search. Washington, DC: National Academies Press;
2000:450–488.

31. Cassell MM, Jackson C, Cheuvront B. Health
communication on the Internet: an effective channel for
health behavior change? J Health Commun. 1998;
3(1):71–79.

32. Emmons KM. Behavioral and social science
contributions to the health of adults in the United
States. In: Smedley B, Syme S, eds. Promoting Health:
Intervention Strategies From Social and Behavioral Re-
search. Washington, DC: National Academy Press;
2000:254–321.

33. Scientific and Technical Information ‘‘Simply Put.’’
Atlanta, GA: Centers for Disease Control and Prevention;
April 1999.

34. Clear and Simple: Developing Effective Print Mate-
rials for Low-Literate Readers. Washington, DC: Na-
tional Cancer Institute; 1994. NIH publication 95-
3594.

35. US Dept of Health and Human Services, Office of
Disease Prevention and Health Promotion. Quick guide
to health literacy. Available at: http://www.health.gov/
communication/literacy/quickguide. Accessed August
20, 2009.

36. Doak CC, Doak LG, Root JH. Teaching Patients With
Low Literacy Skills. Philadelphia, PA: JB Lippincott; 1996.

37. Levy C, Carter S, Priloutskaya G, Gallegos G.
Critical elements in the design of culturally appropriate
interventions intended to reduce health disparities:
immunization rates among Hispanic seniors in New
Mexico. J Health Hum Serv Adm. 2003;26(2):199–
238.

38. Mayer G, Villaire M. Health Literacy in Primary Care:
A Clinician’s Guide. New York, NY: Springer Publishing
Company; 2007.

39. National Alliance for Hispanic Health. Delivering
Preventive Health Care to Hispanics: A Manual for
Providers. Washington, DC: National Coalition of His-
panic Health and Human Services Organizations;
1996.

40. Osborne H. Health Literacy From A to Z: Practical
Ways to Communicate Your Health Message. Sudbury,
MA: Jones & Bartlett Publishers; 2005.

41. Downing BT, Bogoslaw LH. Effective patient–
provider communication across language barriers:
a focus on methods of translation. February 2003.
The Robert Wood Johnson Foundation–Hablamos
Juntos. Available at: http://www.hablamosjuntos.org/
word_docs/BRUCEHJ_Translation_Final_Feb03.doc.
Accessed February 22, 2007.

42. Neuhauser L. Participatory design for better in-
teractive health communication: a statewide model in the
USA. Electron J Commun. 2001;11(3–4).

43. US Dept of Health and Human Services. Your guide
for developing usable and useful Web sites. Available at:
http://www.usability.gov/guidelines. Accessed August
20, 2009.

44. Vallance JK, Courneya KS, Plotnikoff RC, Yasui Y,
Mackey JR. Randomized controlled trial of the effects of
print materials and step pedometers on physical activity
and quality of life in breast cancer survivors. J Clin Oncol.
2007;25(17):2352–2359.

45. Weng C, Gennari JH, McDonald DW. A collabora-
tive clinical trial protocol writing system. Int J Med Inform.
2007;76(suppl 1):S245–S251.

46. Healthy People 2010: Understanding and Improving
Health and Objectives for Improving Health. Washington,
DC: US Dept of Health and Human Services; November
2000.

47. Cooper LA, Beach MC, Clever SL. Participatory
decision-making in the medical encounter and its
relationship to patient literacy. In: Schwartzberg J,
VanGeest J, Wang C, eds. Understanding Health
Literacy: Implications for Medicine and Public Health.
Chicago, IL: American Medical Association; 2005:
101–117.

48. Gustafson DH, Hawkins R, Boberg E, et al.
Impact of a patient-centered, computer-based health
information/support system. Am J Prev Med. 1999;
16(1):1–9.

49. Nielsen J. Designing Web Usability: The Practice of
Simplicity. Indianapolis, IN: New Riders Publishing;
2000.

50. Taub HA, Baker MT, Sturr JF. Informed
consent for research. Effects of readability, patient
age, and education. J Am Geriatr Soc. 1986;34(8):
601–606.

51. Zarcadoolas C, Pleasant AF, Greer DS. Advancing
Health Literacy: A Framework for Understanding and
Action. San Francisco, CA: Jossey-Bass; 2006.

52. Readability Calculations [computer software].
Version 5.3. Dallas, TX: Micro Power & Light Co;
2005.

53. McLaughlin GH. SMOG readability formula.
Available at: http://www.hsph.harvard.edu/
healthliteracy/materials.html. Accessed November 20,
2006.

54. Beckman HT, Lueger RJ. Readability of self-report
clinical outcome measures. J Clin Psychol. 1997;53(8):
785–789.

55. Paasche-Orlow MK. The challenges of informed
consent for low-literate populations. In: Swartzberg J,
VanGeese J, Wang C, eds. Understanding Health
Literacy: Implications for Medicine and Public Health.
Chicago, IL: American Medical Association Press;
2005:119–140.

56. Kirsch I, Jungeblut A, Jenkins L, Kolstad A. Adult
Literacy in America: A First Look at the Results of the
National Adult Literacy Survey. Washington, DC: US
Department of Education; 1993.

57. National Work Group on Literacy and Health.
Communicating with patients who have limited liter-
acy skills: a report of the National Work Group on
Literacy and Health. J Fam Pract. 1998;46(2):168–
176.

58. Neuhauser L, Rothschild R, Rodriguez J.
MyPyramid.gov: assessment of literacy, cultural and
linguistic factors in the USDA Food Pyramid Website.
J Nutr Educ Behav. 2007;39(4):219–225.

59. Green LW. Public health asks of systems science: to
advance our evidence-based practice, can you help us get
more practice-based evidence? Am J Public Health.
2006;96(3):406–409.

RESEARCH AND PRACTICE

December 2009, Vol 99, No. 12 | American Journal of Public Health Neuhauser et al. | Peer Reviewed | Research and Practice | 2195


