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Abstract

Objective—To describe a systematic assessment of patient educational materials for the Growing
Right Onto Wellness (GROW) trial, a childhood obesity prevention study targeting a low health
literate population.

Methods—~Process included: (1) expert review of educational content, (2) assessment of the
quality of materials including use of the Suitability Assessment of Materials (SAM) tool, and (3)
material review and revision with target population.

Results—12 core modules were developed and assessed in an iterative process. Average
readability was at the 6th grade reading level (SMOG Index 5.63 + 0.76, and Fry graph 6.0 +
0.85). SAM evaluation resulted in adjustments to literacy demand, layout & typography, and
learning stimulation & motivation. Cognitive interviews with target population revealed additional
changes incorporated to enhance participant's perception of acceptability and feasibility for
behavior change.

Conclusion—The GROW modules are a collection of evidence-based materials appropriate for
parents with low health literacy and their preschool aged children, that target the prevention of
childhood overweight/obesity.

Practice implications—Most trials addressing the treatment or prevention of childhood obesity
use written materials. Due to the ubiquitous prevalence of limited health literacy, our described
methods may assist researchers in ensuring their content is both understood and actionable.
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1. Introduction

Over the past several decades, the prevalence of overweight and obesity has increased
dramatically in U.S. children and adolescents with notable disparate trends among African-
American and Hispanic youth [1,2]. Current estimates indicate that nearly 32% of children
ages 2-19 are overweight or obese [1], and although trends may be stabilizing, the long-term
health impact of overweight and obesity remains significant. The etiologic factors that have
contributed to this public health problem include significant decreases in physical activity,
effective marketing of calorie dense foods to children, and increased portion size and calorie
consumption. Additionally, evidence continues to grow linking childhood overweight and
obesity to increased future risk for cardiovascular disease and diabetes [3,4]. Unless,
effective and sustainable interventions are developed to reverse these trends, future
generations will face significant health challenges. Overweight and obesity patterns often
cluster in families and evidence supports parental influence as a contributing factor to rates
of overweight and obesity among children [5-7]. It is imperative then that efforts to improve
behaviors associated with obesity target both adults and children of the same household.

Individual limitations in health literacy are often a barrier faced in public health efforts to
effectively convey information that is both accessible and meaningful to the public. Over 90
million Americans have limited health literacy skills in that they struggle to understand and
apply health information. These limitations have been shown to influence a variety of health
outcomes [8]. Deficits in health literacy include the misapplication and/or non-application of
written and quantitative information to daily decisions and activities that affect health. In the
context of overweight and obesity prevention, examples include comparing and choosing
healthy foods [9], understanding food labels and estimating appropriate portion sizes [10-
13], engaging in physical activity [14], and assessing how weight can affect health [15].
There is some evidence in the literature to support improvements in parental knowledge and
behaviors that impact upon child health when specific efforts are taken to address health
literacy deficits; however, none of these studies have specifically targeted obesity prevention
among preschoolers. To address this need, we describe a systematic process to assess the
quality of educational materials for a behavioral intervention aimed at obesity prevention
within a low health literate population.

2. Methods

The behavioral intervention entitled Growing Right Onto Wellness (GROW) includes an
approach that incorporates plain language principles [16-18] into all study-related written
materials to meet the health literacy needs of our target population. Our systematic process
included: (1) expert review of core content for core materials; (2) material mock-ups that
were graded utilizing the Suitability Assessment of Materials; and (3) target population
review and revisions. We review each of these steps in detail below.

GROW study team members with expertise in pediatric medicine, overweight and obesity,
behavioral health, healthy literacy, and health communication developed a list of core
modules and the instructional content therein for a planned educational intervention (Table
1). To best serve the target population, which from previous work was known to have
limited health literacy skills [19-22], we undertook a multi-step process for each module to
ensure that materials were appropriate for a low health literate audience. We concurrently
developed a Spanish version of our materials but report here the assessment for the English
materials only. Initial base mock-ups for each module were created using content from our
previously developed materials [19,23] that had been adapted from sources available
through the American Academy of Pediatrics and Bright Futures™, as well as from a
publically available childhood obesity pamphlet entitled, We Can!®, produced by the
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National Heart, Lung, and Blood Institute. Initial module format, structure, and literacy
approach were also informed by the GREENLIGHT toolkit that targets health behaviors of
parents of young children (<24 months) [24]. Specific module content was revised by
GROW team experts in an iterative process and finalized prior to quality assessment.

Quality assessment for each module began with an initial cursory evaluation of content and
style according to several principles of clear health communication [16,18]. Specifically, we
structured each module to contain no more than three key messages which appear
prominently on the face page of each booklet. Headers and other directional statements were
emboldened, and short phrases using active voice were made to appear throughout so as to
better guide the reader through the text. Second, to maximize readability, we optimized the
use of white space and graphics, avoided the use of medical and other complex jargon, and
minimized subheadings and lists to only a few bulleted points of text, clearly grouped by
theme. Thirdly, we placed the text font at 12 point or higher and simplified sentence
structure. At the end of each module, we incorporate a section that encourages participants
to set a goal by selecting an activity they and their child will implement toward improving
their health in the coming week [25,26]. Finally, each module underwent a more thorough
evaluation of content and structure using the Suitability Assessment of Materials (SAM)
process described by Doak and Doak [18].

The SAM process was initially developed to move beyond simple formula-based methods of
readability assessment and toward a more systematic, rigorous, and quantified evaluation of
health-related materials. It includes assessment in the areas of material content, literacy
demand, graphics, layout & typography, learning stimulation & motivation, and cultural
appropriateness with subtopics contained within each category. Content refers to whether or
not the materials contain a clearly stated purpose and provide instructional rather than
simply factual information that can be learned in the allotted time (i.e. 60 min educational
sessions). Literacy demand includes the assessment of reading level, writing style, sentence
construction, choice of vocabulary, and how well topics are organized to promote learning.
Graphics refers to the use and quality of drawings, illustrations, and images and how easily
the intended information is communicated to the reader. Layout & typography refer to the
size of printed text and the framing of messages so as to promote readability and logical
flow of thought. Learning stimulation & motivation assess whether or not materials provide
information that encourages the reader to apply and act upon the information given. Finally,
cultural appropriateness refers to whether or not the presented information matches the
language and experience of the targeted audience.

In conducting a SAM evaluation, users are encouraged to first familiarize themselves with
the instrument and evaluation criteria. After reading the materials to be assessed, the user
then evaluates the materials according to each sub-category and assigns a score for each
factor. Scores ranging from 0 to 2 are assigned according to whether that factor is deemed
not suitable, adequate, or superior respectively. Scores are then summed across all factors
with a maximum score of 44. Finally, scores are converted to a percentage with ranges of
70-100%, 40-69%, and 0—-39% distinguishing materials that are superior, adequate, or not
suitable. GROW study team members established an a priori internal standard of 88% on
SAM scoring before allowing materials to progress through the final steps of development.
Modules scoring less than 88% were revised accordingly in an iterative process until each
module received a rating of 88% or above. GROW experts were then asked to conduct a
final review to ensure that the core content and educational intent of each module were
preserved following the adaptation process. To assess the readability of the materials,
unformatted text from each module was transcribed verbatim into a separate document and
analyzed using two separate, validated readability assessment tools, the SMOG Index and
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Fry graph. Each method is derived from different formulas that calculate the reading grade
level based on the number of sentences and polysyllables contained within the text.

Next, cognitive interviews were conducted with parents of 3-5 year old children (i.e. target
audience) to verify topic relevancy and ease of understanding. Individual cognitive
interviews were selected as the method for this feedback to reduce the social desirability that
can be found in group settings [27]. After obtaining approval from the Vanderbilt IRB, sixty
cognitive interviews took place from June to July 2011 in the General Pediatrics clinic at
Vanderbilt Children's Hospital. The General Pediatrics clinic serves as a primary recruitment
source for GROW intervention participants, which made it an ideal choice to maintain
demographic and socioeconomic similarities between the interviewed participants and those
in the subsequent study. Study staff members scheduled blocks of time when large numbers
of parents with 3-5 year old children would be available at the clinic. In addition to having a
preschool age child, participants were selected based on their ability to speak English, their
availability in the waiting room, and their willingness to participate. Each parent approached
in the waiting room was asked if he or she would like to provide feedback on one of the 12
modules. Questions included: initial reaction to the material, ease of understanding the
content, relevance of the content, esthetics of the format, and the practical usability of the
material. The length of the interview was driven by the participant and took 10-15 min on
average. For their participation, families received an incentive of $10 for their time. When
conducting the cognitive interviews, study staff arrived in the clinic with two copies of each
module to be reviewed per potential participant. As the study staff member spoke to a
participant, he or she noted comments directly on one copy of the module, while the
participant reviewed the other copy. This process allowed the study staff to note, as he or
she followed through the protocol, exact suggestions by circling or writing comments next
to the language or graphical pieces relevant to a response. After reviewing the results from
the first mock-up interviews, a saturation point was found to be reached at approximately 5
interviews per mock-up, and this pattern continued for the remaining 11 content areas. Two
study staff members independently reviewed each of the 5 comment-filled booklets per topic
and then compared notes to develop themes as well as specific directions for improving each
module. Fig. 1 outlines and summarizes the steps taken for the entire health literacy-
sensitive adaptation process, which was repeated for all 12 modules. The resulting final
versions contained relevant, expert-reviewed, and health literate information that was
appropriate for families with preschool age children. These modules represent the written,
educational component of the behavioral intervention for the GROW trial. Each finalized
module was subjected to an additional SAM assessment by two independent reviewers that
had experience using the SAM, knowledge of the educational goals of the trial, but were
blinded to the first reviewer's assessment. This was done to evaluate in a general sense the
inter-rater agreement on the quality of materials using the SAM process.

3.1. SAM evaluation

Each finalized GROW module is a self-contained, 8-pagebound pamphlet that is easily
transportable. Table 2 provides a summary of the initial and repeat health literacy-sensitive
assessment conducted by the first reviewer and examples of changes made to the materials.
On average, the readability for the final 12 educational modules was at the 6th grade level
(SMOG Index 5.63 £ 0.76, Fry graph 6.0 £ 0.85). Initial SAM scores indicated that 11 out
of the 12 modules were in the superior range; however, only 3 of the 12 modules met our a
priori internal standard of 88%. Some of the most common areas that required revision were
literacy demand, layout & typography, and learning stimulation & motivation. Specifically
regarding literacy demand, our writing style was often passive and was occasionally found
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to contain jargon despite concerted efforts to minimize the latter. Improvements in layout &
typography included enhancements in the color scheme and contrast of certain tables and
graphics as well as the reframing of health information to better coincide with typical
reading patterns and logical flow of thought. For example, in module 6 “Snacks and
Drinks”, readers are informed about smart snacking and challenged to reduce the sugar
content of liquids provided to their child. The original version of this module contained a
graphic (Fig. 2) in which participants were required to read from left to right to interpret the
health message, and the process of interpreting the message was neither natural nor logical.
The final version of this graphic had improved color contrast and the educational content
was reframed to ease understanding of the intended message. Enhancements in learning
stimulation & motivation consisted of improvements in the perceived level of interaction
between the reader and our materials, including examples that better modeled behavior and
improved the perception of the feasibility of recommended behavior change. In module 11
“Eating Together”, participants are instructed on the benefits of shared meal times and are
encouraged to involve their children in the food selection and preparation process as a
means of educating them about healthier choices. In the final version of this module, an
easy-to-do, healthy recipe was added to enhance behavior change. Similarly, in module 9
“Choosing Foods” we model for parents how to ensure they are helping their child receive
the recommended 5 daily servings of fruits and vegetables using an example that walks them
through a typical day's meal selections. Finally, in module 6 “Snacks and Drinks” we
originally provided the option for parents to remove juice consumption all together from
their child's diet, but this was changed to a more reasonable recommendation to offer one
less serving of juice each day in the upcoming week. Each of the 12 modules required a
single repeat SAM evaluation by the first reviewer after the recommended edits were
addressed in order to meet or surpass the internal standard of 88% on SAM scoring. The two
independent reviewers who additionally utilized the SAM on the final revised modules were
in 100% agreement with the “superior” ratings of the first reviewer using criteria established
by Doak and Doak. There was less agreement, however, between all three reviewers as to
which of the revised modules met the a priori internal standard of 88% or higher. One rater
had low agreement with the other two (25%) while the other two raters had 100% agreement
(Table 3).

3.2. Cognitive interviews

As the cognitive interview participants only reviewed one module booklet each, much of the
feedback was module specific. However, in general the comments fell into one of 8 themes.
Themes 1 and 2 involve concerns raised that would either require clarification in a later
session or further elaboration during the facilitation of the session. These themes did not
require changes in the educational modules but instead proved helpful in the process of
developing the corresponding facilitator's guides, which included all interactive and didactic
instructions for the inter-ventionist. The remaining themes did require changes to the
modules themselves for a variety of reasons. Themes 3 and 4 reflected upon the idea that
participants did not like to feel pushed or pigeon-holed into a specific behavior. In response,
we reduced any sweeping generalizations that participants felt had a negative connotation,
and likewise, we removed any language participants deemed too forceful or unrealistic in
regards to healthy behaviors. This included, for example, the addition of phrases like “tend
to” or “are more likely to” when discussing behavioral changes or the resulting health
benefits thereof. For themes 5 and 6, participants raised concerns about word choice and
wordiness, which caused us to eliminate phrases participants felt were difficult to understand
and to decrease the number of words in phrases to amplify the ease of understanding. Theme
7 included items that participants brought up in regards to practicality and making sure all
suggestions and supplemental materials fit their needs. Finally, theme 8 contained
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suggestions generated by participants that added helpful information to the module that our
team had not previously considered (Table 4).

4. Discussion and conclusion

4.1. Discussion

We have described a systematic approach to evaluating the quality of an educational and
behavioral intervention that targets the prevention of overweight and obesity among parents
with limited health literacy skills and their preschool-aged children (3-5 years old). We
found this process to be both feasible to our study staff and acceptable to potential
participants who represented our target population. Our materials are written at a 6th grade
reading level which is appropriate for our audience based on data from the 2003 National
Assessment of Adult Literacy in which the “average” adult had literacy skills correlating
roughly between the 6th and 9th grade reading level [28]. Given the known health literacy
needs of our audience then, a health literate approach to intervention development has the
potential to enhance the efficacy of our program's educational and behavioral goals among
participants randomized to this condition.

Previous studies that have developed enhanced educational materials for low health literate
populations have demonstrated moderate improvements in parental behaviors that impact
upon child health. For example, Yin et al. compared the use of standard print instructions for
the dosing of infant acetaminophen to the use of the same instructions plus a pictogram
guide on parental medication dosing errors [29]. They not only observed significant overall
reductions in error rates with the inclusion of the pictogram, but there was significant
variation in error rates by literacy status in that lower health literate parents experienced
greater benefit from the visual cues. Oettinger et al. similarly assessed parental
understanding of BMI and BMI percentiles using standard versus color-coded BMI charts.
They found that understanding in general was improved with use of the color-coded charts,
and that greater benefit again was gained by those parents with lower numeracy skills [15].

Kumar et al. assessed parental ability to perform tasks such as mixing infant formula and
interpreting the results from a digital thermometer reading and identified significant deficits
in these numeracy-related skills [30]. In a similar study, Yin et al. observed that a significant
proportion of Spanish-speaking caregivers of young children (<30 months) struggled to
determine accurately if a food label met Women, Infants, and Children (WIC) nutrition
guidelines [31]. Again, the majority of parents in this sample had poor numeracy skills. In
the context of obesity-related behaviors, Garrett identified a small association between low
parental health literacy and inaccurate weight perceptions by parents of preschool aged
children [32]. In that study, parents were given credit for accurately labeling their child's
weight as “appropriate” if the BMI in fact fell between the 5th and 95th percentiles. This
suggests a potential underestimation of the magnitude of the reported association if one were
to assign parental accuracy using the CDC guidelines for overweight and obesity cut-points
in children (i.e. 285% for overweight, =295% for obese). Finally, there have been a handful
of studies that discuss the importance of parental understanding and engagement in
addressing the growing epidemic of childhood obesity [33-36].

4.2. Conclusion

Overall, these studies collectively highlight the potential role of parental health literacy in
addressing childhood overweight and obesity and support approaches that target both parent
and child psychosocial factors related to obesogenic behaviors. There are some limitations
to the described approach to our intervention development. Content for our educational
program was in part derived from previous work with our local community that experiences
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many socio-demographic challenges and hence may not be fully generalizable to other
populations. Nonetheless, our materials are evidenced-based, informed by expert opinion
and experience, and congruent with current national guidelines where applicable. Lastly,
despite demonstrating relative agreement between independent reviewers using the SAM
process, assessment of the quality of materials using the SAM may still be vulnerable to
some subjectivity.

4.3. Practice implications

Currently, many behavioral interventions are underway that address the topic of pediatric
obesity [37—40]. The majority of these require written materials to deliver some core
content. Therefore, considering a systematic process that allows for the development of
materials sensitive to the health literacy needs of the intended audience becomes critical
(refer to Fig. 1). We have presented a clear, replicable approach to use in other programs
that utilize written materials to impart core content knowledge and behavior change. Given
the ubiquitous prevalence of limited health literacy in our nation, the approach we have
described has the potential to ensure that efforts to address childhood overweight and
obesity are understood, accepted, and actionable by the majority of those we aim to reach.
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= Final module content determined by GROW team experts

=12 educational modules specific to the prevention to
hildhood obesity subjected to health literacy assessment

0

* Each module assessed for adherence to general principles
of clear health communication
=Avoidance of medical jargon
*Optimal use of graphics, color, and white space
\_ =Use of active voice and simple sentence structure

0

= Each module assessed using the Suitability Assessment of Materials (SAM) Process
*Content
sLiteracy Demand
=Graphics
sLayout & Typography
sLearning Stimulation & Motivation
=Cultural appropriateness

r

0

= Modules with less than superior score revised accordingly S

&

4 A
= Cognitive interviews conducted with members of target audience
during Pediatric clinic visits; Suggestions incorporated

accordingly
\. J

0

= 12 expert-reviewed, health literate 1al modules r
to prevention of childhood obesity sent to graphic designer

Aiieati | "

Fig. 1.
Systematic approach to health literacy assessment of materials.
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Sample improvements in layout and typography; Module 6 “Health Snacks and Drink.”
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Table 1

12 core modules.
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Community building
Behavior change/goal setting
Parenting styles
Community center
Family physical activity
Snacks and drinks
Mindful eating

Sleep

Choosing foods

Meal planning

Eating together

Media time
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Table 2

GROW intervention SAM assessment and revision.

Page 13

Module

SMOG Index

Fry graph

Primary SAM evaluation

Final SAM evaluation

General changesrequired

(1) Community building 6.1

(2) Behavior change/
goal setting
(3) Parenting styles

(4) Community center

(5) Family physical
activity

(6) Snacks and drinks
(7) Mindful eating

(8) Sleep
(9) Choosing foods

(10) Meal planning

(11) Eating together

(12) Media time

Average score = SD

4.2

5.4
6.1

4.8

4.8

6.4

5.63+0.76

7

6.00 +£0.85

38/44 (86%)

38/44 (86%)

36/44 (82%)

40144 (90%)

36/44 (82%)

32/40 (80%)

38/44 (86%)

41744 (93%)
39/44 (88%)

40144 (90%)

28/42 (66%)

38/44 (86%)

85% +7

40/44 (91%)

40/44 (91%)

41/44 (93%)

N/A

39/44 (88%)

37/40 (92%)

40/44 (91%)

N/A
41/44 (93%)

N/A

39/42 (93%)

41/44 (93%)

91.5+1.62

Simplified language (e.g.
“contagious” A to
“spread”), reframing of
messages, active voice

Improved writing style

Improved literacy demand,
improved graphics

Simplified language (e.g.
“etiquette” removed),
reframing of messages

Simplified sentence
structure and language
(“weight-bearing
exercises” A to “walking/
playing tag”), active voice

Simplified language,
reframing of messages

Simplified language,
improved graphics

Active voice

Improved literacy demand,
modeling of behavior

Improved interaction
during problem solving
and graphical layout

Reduction of jargon,
simplified language
(“control portion sizes” A
to “control your plate”),
active voice, reduce prose
burden, reframing of
messages

Simplified language, active
voice, removed unfamiliar
jargon (“game boys” A to
“hand-held video games”),
improved subheadings
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Inter-rater agreement for SAM assessment of revised, finalized materials.

Table 3

GROW modules Reviewer #1 Reviewer #2 Reviewer #3
Community building 40/44 (91%)  36/44 (82%)  43/44 (98%)
Behavior change/goal setting ~ 40/44 (91%)  37/44 (84%)  42.5/44 (97%)
Parenting styles 41/44 (93%)  34/44 (7T7%)  44/44 (100%)
Community center 40/44 (90%)  36/44 (82%)  44/44 (100%)
Family physical activity 30/44 (88%)  36/44 (82%)  41.5/44 (94%)
Snacks and drinks 37/40 (92%)  38/44 (86%)  44/44 (100%)
Mindful eating 40/44 (91%)  38/44 (86%)  42.5/44 (97%)
Sleep 41/44 (93%)  37/44 (84%)  43/44 (98%)
Choosing foods 41/44 (93%)  40/44 (91%)  44/44 (100%)
Meal planning 40/44 (90%)  39/44 (89%)  41.5/44 (94%)
Eating together 39/42 (93%)  40/44 (91%)  43/44 (98%)
Media time 41/44 (93%)  37/44 (84%)  43/44 (98%)
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Feedback from cognitive interviews.

Table 4

Page 15

Theme

Changerequired

Module

Exampleissue

Example solution

Clarify messages in the facilitator's
guide

Requested information found in another
session

Reduce sweeping generalizations that
may negatively implicate behaviors

Reduce language that seems to be overly

forcing certain behaviors

Clarify/remove unfamiliar terminology

Reduce wordiness/be clear and concise

Ensure tools included are practical

Add participant suggestions when
relevant

No

No

Yes

Yes

Yes

Behavior change/goal setting

Community building

Community building

Snacks and drinks

Family physical activity

Community center

Goal setting

Meal planning

Participants found
the idea of setting
SMART goals
difficult to
understand

Participants did not
know how to “Work
with others to set
goals you can reach
and find answers
when problems
occur”

Participants stated
that the phrase
“Parents who are
connected with
others have less
stress and are
healthier” was too
over-generalized

Participants felt the
phrase “I will not
offer juice at all to
my child this week”
was unrealistic

Participants felt that
“weight-bearing
activities” was not a
commonly used
phrase

Participants felt the
phrase “Families
with a place for
recreation tend to be
more active. A local
community center is
a great option for
your family's
recreational home!”
was too wordy

Participants felt that
a large number of
rows suggested they
needed to develop a
large number of
goals

A participant
suggested adding an
item regarding
expiration date to a
statement about
stocking up on sale
items

In response, we
developed session
content and a poster
to highlight each of
the elements of
SMART goals

No change occurred
since this topic is
found in a different
session

Added ‘tend to’ into
the phase: “Parents
who are connected
with others tend to
have less stress and
are healthier”

Changed phrase to: “I
will offer my child
one less serving of
juice each day this
week”

Removed the phrase
from the module

Changed phrase to:
“A local community
center is a great place
to be active with your
family!” which
greatly reduced
wordiness

Reduced the number
of rows on the goal
tracking sheet

Added the statement
into the module
content
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