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Abstract

Ensuring that written materials used in behavioral interventions are clear is important to support 

behavior change. This study used the Clear Communication Index (CCI) to assess the original and 

revised versions of three types of written participant materials from the SIPsmartER intervention. 

Materials were revised based on original scoring. Scores for the entire index were significantly 

higher among revised versions than originals (57% versus 41%, P<.001); however, few revised 

materials (n=2 of 53) achieved the benchmark of ≥90%. Handouts scored higher than worksheets 

and slide sets for both versions. The proportion of materials scored as having “a single main 

message” significantly increased between versions for worksheets (7% to 57%, P=.003) and slide 

sets (33% to 67%, P=.004). Across individual items, most significant improvements were in Core, 

with four-items related to the material having a single main message. Findings demonstrate that 

SIPsmartER’s revised materials improved after CCI-informed edits. They advance the evidence 

and application of the CCI, suggesting it can be effectively used to support improvement in clarity 

of different types of written materials used in behavioral interventions. Implications for practical 

considerations of using the tool and suggestions for modifications for specific types of materials 

are presented.
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Introduction

Behavioral health interventions communicate information as a means to build the motivation 

and skills necessary to change targeted health behaviors and to improve health-related health 
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outcomes (Contento, 2010). Therefore, these interventions target individuals and populations 

more likely to engage in preventable unhealthful behaviors and have a higher rate of health 

conditions. These targeted populations are at higher risk for having low health literacy 

(Institute of Medicine, 2004). Low health literate individuals have compromised abilities to 

access, understand, and act on health information (Institute of Medicine, 2004), and these 

skills are needed to drive behavior change. Therefore, given this risk for lower health literacy 

among those targeted for behavioral interventions, it is imperative that written materials used 

in behavioral interventions must be clear.

There are guidelines, such as the Federal Plain Language Guidelines (plainlanguage.gov, 

2011), that describe attributes that clear written materials should contain, and there are also 

toolkits, such as the Universal Health Literacy Precautions Toolkit (Brega et al., 2015), that 

support the development of clearly written materials. Additionally, there are tools that 

researchers and interventionists can use to actually assess the clarity of their written 

materials before or after considering guidelines or toolkits. While early tools provided 

guidance for estimating the grade-level (e.g., Flesch Reading Ease Index (Flesch, 1974); 

Simplified Measure of Gobbledygook (Hedman, 2008)), recently developed tools have 

moved beyond a singular focus on readability and are more sophisticated. These tools 

include the Health Literacy INDEX (Kaphingst et al., 2012), Patient Education Materials 

Assessment Tool (Shoemaker, Wold, & Brach, 2013), and the Centers for Disease Control 

and Prevention’s Clear Communication Index (CCI) (Baur & Prue, 2014). Each assesses 

different aspects of communication, including identifying the target audience, readability, 

material design, actionability, and/or numeracy. However, only the CCI incorporates all 

these aspects of communication.

The CCI was designed using best practices from the fields of health communication, risk 

communication, health and science literacy, and behavioral sciences (Baur & Prue, 2014). In 

addition to its comprehensiveness, the CCI’s scoring system allows for reduced subjectivity 

in the assessment. The CCI’s design allows it to be used to assess written health 

communication materials designed for audiences ranging from patients to health 

professionals. These characteristics make the CCI a very suitable and comprehensive tool to 

assess written materials used in behavioral interventions as these materials need to clearly 

express scientific basis, risk, and how to engage in more healthful behaviors.

In addition to the CDC using the CCI to assess and revising its own materials, there are five 

known studies that have reported using the CCI. These studies evaluated a patient electronic 

portal (Alpert, Desens, Krist, Aycock, & Kreps, 2017), education materials for sickle cell 

disease (McClure, Ng, Vitzthum, & Rudd, 2016), water quality reports (Phetxumphou et al., 

2016), internet information on meningiomas (Saeed & Anderson, 2017), and a web-based 

toolkit (Prue et al., 2015). Notably, these studies all focused on materials designed to be used 

with little interaction between provider/educator and patient/participant, and none reported 

revising and/or re-assessing the clarity of the materials after the revision.

In the spring of 2017, the CCI was used to assess and inform revisions to the written 

materials used in the SIPsmartER intervention prior to its dissemination and implementation 

trial through health department offices. SIPsmartER is an effective, 6-month, community-
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based behavioral intervention that effectively reduces sugar-sweetened beverage (SSB) 

consumption among rural Appalachian adults (Zoellner et al, 2016). The purpose of this 

study is to describe changes in SIPsmartER’s written materials – handouts, slide sets, and 

worksheets – between original and revised versions and explore differences in scoring and 

changes in scores by material type. Though SIPsmartER is an intervention focused on 

reducing sugar-sweetened beverage (SSB), the CCI methods and interpretations of findings 

have broad application across all interventions that use written materials to improve patient/

participant behaviors, regardless of behavioral target.

Methods

SIPsmartER and its Written Materials

Participants in SIPsmartER significantly reduced SSB intake compared to those in a 

matched-contact comparison group (−19 ounces versus −5 ounces of SSB per day, P<.001) 

(Zoellner et al., 2016). In a recent meta-analysis of the effect of interventions targeting 

sugary drink intake, SIPsmartER demonstrated the largest mean difference had the largest 

mean difference in intake between intervention and control groups of the twelve 

interventions targeting adults (Vargas-Garcia et al., 2017).

Guided by the Theory of Planned Behavior (Ajzen, 1991) and health literacy strategies 

(Brega et al., 2015), SIPsmartER consists of three small-group classes, one live teach-back 

call, and 11 interactive voice response calls (Porter et al., 2016, Zoellner et al., 2014; 

Zoellner et al., 2016). The group classes, consisting of two to ten participants, were each 

approximately two hours long. During these classes, participants learned and applied new 

content and skills (e.g., health risks of sugary drinks, tracking sugary drink intake), 

discussed barriers and strategies to reducing their own sugary drink intake, and completed a 

personal action planning process. These activities were reinforced with three types of written 

materials: handouts, slide sets, and worksheets. These materials are used in or out of class 

time and were designed with varying levels of anticipated educator/participant interaction. If 

a participant missed a group class, these materials were mailed to them and reviewed with 

research staff during a missed class call (Zoellner et al., 2014). Table 1 provides a detailed 

description of each material.

Clear Communication Index

The CCI consists of 24 items. The first four items are unscored and open-ended items; they 

allow the reviewer to identify the needs of the audience, primary communication 

objective(s), and main message(s). The remaining 20 items are scored and organized into 

four parts: (i) Core, which addresses main message, language, information design, and state 

of science, (ii) Behavioral Recommendations, (iii) Numbers, and (iv) Risk (Baur & Prue, 

2014). Items in Core are scored for all materials, while the other three parts are only scored 

if a written material includes the specific content. All items except one are scored Yes=1 or 

No=0. Materials scoring ≥90% on applicable questions are considered to be clear; those 

scoring less should be revised (Baur & Prue, 2014).
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Coding Timeline and Revisions of SIPsmartER Materials

Two of the authors (RA and NK) informally coded the original versions of the materials with 

the CCI between June and September of 2015. The general findings from this process were 

used to guide revisions to SIPsmartER’s written materials between September 2015 and July 

2016. After reviewing the revised products, we recognized that a systematic CCI coding to 

compare the original and revised materials would be beneficial to advance evidence and 

application of the CCI. This systematic coding, described below, occurred in the spring of 

2017.

Coding Procedure

The lead author had been trained to use the CCI during a 90-minute, in-person training 

conducted by one of the index’s developers. She trained the other coders by reviewing the 

CCI coding guidelines (Centers for Disease Control and Prevention, 2015) in detail with 

them, having them independently assess the original and revised versions of six materials 

(~10% of the materials), and meeting as a group to review the coding, discuss discrepancies, 

and recap the CCI coding guidelines. The intra-class correlation for this coding was 0.923.

Each of the remaining materials were coded by two reviewers. KMP and NK or KJP coded 

original versions while KMP and RA coded revised versions. Coders met to resolve 

discrepancies three times, or once for each type of material. To resolve discrepancies, coders 

identified differences, discussed rationale for decisions, reviewed scoring guidelines, and 

came to agreement. If agreement could not be reached, KJP or NK were brought in to break 

the stalemate. Kappa scores were calculated.

Handouts and worksheets were coded as individual materials. Slide sets were coded in sets 

as multiple slides were used together to convey a message.

Data Analysis

Data were entered into SPSS 24.0 (2016, Aramonk, NY). We calculated proportional scores 

(i.e., the percentage of possible points earned) for the overall index and for each of its four 

parts. Based on the overall proportional scores, we coded materials as achieving or not 

achieving an overall score of ≥90%. We also tabulated the proportion of original and revised 

materials with desirable scores for each of the 20 individual items.

To identify differences in proportional scores between versions, we conducted paired t-tests 

for overall index, Core, and individual Core items and independent t-tests for Behavioral 
Recommendations, Numbers, and Risk parts as well as their individual items. Independent t-

tests were necessary for these parts/items as not all materials were scored for these parts in 

both the original and revised versions. For both versions, one-way ANOVAs, with Tukey 

post-hoc tests, were conducted to assess differences in overall and part scores by material 

type.

Results

We coded the original and revised versions of 53 materials: 12 (19%) handouts, 14 (26%) 

worksheets, and 27 (51%) slide sets. Reliability among coders was substantial (κ=0.70 to 
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0.83). Changes in CCI proportional scores for each material as a whole and by part are 

presented in Table 2, while changes in the proportion of materials with a desirable score for 

individual index items are presented in Table 3

Overall Proportional Scores

Across all materials, there was a significant increase in the overall proportional scores 

between the original and revised version (41% to 57%, P<.001). Worksheets and slide sets 

had significant increases in proportional scores after revisions (17% to 46%, P=.002 and 

38% to 52%, P=.002, respectively), while handouts did not (77% to 82%). The proportion of 

revised materials achieving a score of ≥90% was 4% (n=2), and only handouts achieved this 

benchmark.

Core

As presented in Table 2, overall proportional scores for Core increased significantly across 

all materials between original and revised versions (39% to 56%, P<.001). Worksheets and 

slide sets saw significant improvement in scores between versions; however, the revised 

versions of both these materials had proportional scores less than 50%.

Handouts had significantly higher Core proportional scores than worksheets and slide sets 

for both the original and revised versions (P<.001). Original versions of slide sets had 

significantly higher proportional scores than worksheets (P=.007) while the revised versions 

were not statistically different.

Across all materials, there were significant increases in proportion of materials having 

desirable scores for six of these eleven individual Core items (Table 3). Worksheets and slide 

sets each significantly improved in five of these items while there were no significant 

changes for handouts. Worksheets and slide sets both had significant improvements related 

to the presence of a single main message (items 1 through 4). This increase is due in large 

part to the revised versions including clear written messages in the material (item 1) as the 

incorporation of this item allowed items 2, 3, and 4 to be scored. For many of the original 

versions of these two materials, there were single communication objectives; however, they 

were not explicitly written out, instead the main message had to be assumed. These revisions 

included written statements about why the information collected through the worksheets was 

important as well as opening or closing messages for slide sets to allow their purpose to be 

clearly stated. Lastly, materials across types and versions scored very low in relation to the 

explanation of the state of science (item 11).

Behavioral Recommendations

Behavioral recommendations were included in 13 handouts and slide sets. While total scores 

across materials did not significantly change between versions, proportional scores for slide 

sets significantly decreased (56% to 42%, P=.01, Table 2). Revised handouts had a 

significantly higher proportional score for this domain than revised slide sets (70% versus 

42%, P=.03). There are non-significant but notable changes in two of the individual items in 

this part (Table 3): description of the behavior’s importance (item 13, increase from 8% to 

23%) and inclusion of how-to directions (item 14, decrease from 85% to 62%). Improved 
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descriptions of the behavior’s importance were included in the revised handouts by clearly 

stating on the sheet that the how-to tips for overcoming the specific barrier to drinking fewer 

SSBs would help the participant’s health and well-being. In the original version, this 

connection to health and well-being was, for the most part, assumed.

Numbers

Numbers were used to emphasize the explicit main message of 15 original materials and 25 

revised materials. These messages ranged from “you can overcome the size barrier and drink 

fewer SSBs” to “you can save money by drinking fewer SSBs” to “using a food label can 

help you identify how much sugar is in a SSB.” The number of materials significantly 

increased between versions (P<.05).

There were no significant differences in proportional score for this part between original and 

revised materials overall and by material type; however, scores appear to decrease (Table 2). 

Revised handouts and slide sets had significantly higher scores than worksheets (89% and 

90% versus 61%, P=.02 and P=.004, respectively). Among individual items (Table 3), the 

proportion of materials that explained the meaning of the numbers was significantly lower 

among revised materials compared to original materials (item 16, 100% to 80%, P=0.2). 

Additionally, though non-significant, there were decreases in the proportion of materials that 

did not require math to be conducted (item 17).

Risk

Risk was included in four original materials (slide sets) and four revised materials (one 

worksheet and three slide sets). These materials highlight the health risks and potential 

financial costs of consuming too many SSBs. The majority of materials were only eligible to 

be coded for explanation of risk (item 18). Revised materials had a proportional score of 

100%. Due to the small number of eligible materials, it was not possible to statistically 

compare types of materials.

Discussion

Using the CCI to revise SIPsmartER’s written materials led to improvements in their clarity. 

Significant changes were found across all materials and, when looking by type of material, 

for slide sets and worksheets. Ensuring the clarity of written materials is a critical step in any 

intervention, regardless of behavioral focus, that uses written materials to improve patient/

participant behaviors. In the context of this behavioral intervention, focusing on SSBs, is 

important because of the ubiquity and negative public health impact of SSBs. SSBs 

contribute approximately 7% of adults’ daily calorie intake, and high intake of SSBs is 

linked to numerous health conditions, including obesity, diabetes, cardiovascular disease, 

and dental caries (Malik, Pan, Willett, & Hu, 2013; Malik et al., 2010; Tahmassebi, Duggal, 

Malik-Kotru, & Curzon, 2006). Additionally, SSB intake is disproportionately high among 

adults with low health literate skills (Zoellner et al., 2011). These improvements in material 

clarity are all the more important because of the twelve studies targeting SSB intake among 

adults that were included in a recent meta-analysis, only SIPsmartER and another trial 

demonstrated effectiveness (Ostbye et al., 2012; Vargas-Garcia et al., 2017; Zoellner et al., 
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2016). To our knowledge none of these other 11 SSB studies applied health literacy or clear 

communication concepts in the design of their intervention materials.

Findings from this study also advance the evidence and application of the CCI related to its 

use for guiding changes in written materials and for assessing materials that are 

implemented with greater patient/participant and provider/educator interaction, specifically 

worksheets and slide sets. When considering individual items, many of the significant 

changes are due to the increase of materials with one explicit main message. Proportion of 

worksheets and slide sets with an explicit main message increased from 7% to 57% and 33% 

to 67%, respectively. By increasing the number of materials with a main message, four more 

items in Core were eligible to be scored as “Yes” in the revised versions (Centers for Disease 

Control and Prevention, 2015). This assumption is supported by the improvements in three 

of these items for both of these types of materials: message at front (item 2), visual cues 

(item 3), and supportive images (item 4).

Also, our experience coding and revising materials using the CCI identified four practical 

suggestions that may enhance the thoughtfulness and efficiency of this process, which can 

be time and resource consuming. First, using the CCI to assess, revise, or develop written 

materials is very important even if inclusion of clear communications principles is a priority. 

Without a tangible tool, these considerations are just driven by curriculum developer 

judgement and intuition, and there is no means to objectively assess them. Also, using the 

CCI extends considerations for clarity beyond the language aspect and to include 

presentation of numbers, risk, and behavioral recommendations. This impact of only using 

intuition is evident in SIPsmartER’s original materials, which were purposefully developed 

with clear communications principles in mind, but not with an objective tool (Zoellner et al., 

2014). For example, while these considerations did allow SIPsmartER’s original handouts to 

have higher overall proportional scores than other similar materials that have had their 

overall scores reported (77% versus a range of 57% to 72% (Alpert et al., 2017; McClure et 

al., 2016; Saeed & Anderson, 2017)), the proportional scores of the original materials did 

not meet the 90% benchmark.

Second, after completing this process, we recommend recording specific suggestions for 

material revisions during the initial coding process instead of solely relying on scores. The 

close reading of materials that occurs when scoring materials identifies specific weaknesses 

that might not be recaptured when making changes. Although the revised SIPsmartER 

materials improved, scores may have been higher had there been a specific list of changes 

for each material created at the time of coding the original materials. Currently, the CCI 

scoring sheet does not provide space for these comments to be recorded.

Third, when using the CCI to revise materials, it is important to “unofficially” score items in 

Numbers and Risk, even if these parts are not technically eligible for scoring due to lacking 

an explicit main message. Not reviewing and noting about these parts may hinder the 

improvement of materials as items in these parts that would need revision once a main 

message was present would not have be assessed. This impact is seen in the decrease of 

Numbers proportional score for worksheets. As the worksheet content did not change, this 

decrease was driven by the increase in number of items scored due to the increase in number 

Porter et al. Page 7

Health Commun. Author manuscript; available in PMC 2020 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



of worksheets with a main message. If these materials had been eligible to be scored for 

Numbers during the original round of coding, these areas needing improvement would have 

been noted.

Fourth, it might be pragmatic to consider scoring modifications for materials which are 

intentionally designed to be used in conjunction with participant-educator interaction, such 

as worksheets and slide sets, and for materials that are part of a larger evidenced-based 

intervention delivered by an authoritative source. The CCI has already been modified to 

better meet the needs of short form and oral communications (Centers for Disease Control 

and Prevention, 2014). Specifically, these modifications may include (i) allowing materials 

designed to always be used with high participant-educator interaction (e.g., worksheets and 

slide sets) to be considered as having a main message (item 1) if there is a clear, single 

communication objective and (ii) allowing an “n/a” reply for state of the science (item 11). 

Regarding the former modification, though proportion of materials with an explicit main 

message (item 1) increased significantly among revised worksheets and slide sets between 

version, only 57% and 67% were scored as “yes;” however, all had single clear 

communication objective and all were completed and/or reviewed with the educators. This 

modification would also open up opportunities for four other items with Core to be scored as 

“yes” as well as, if applicable, allow Numbers and Risk to be scored. Regarding the second 

possible modification, information about the state of science was left off SIPsmartER’s 

materials to make the materials less technical while knowing that the curriculum content was 

informed by the literature and the educators who deliver the same content in the class were 

the subject matter experts. These modifications may allow for more materials to achieve the 

90% benchmark without impacting their overall clarity.

Limitations

Findings from this study are limited by two notable factors. First, the sample size of 

materials scored for Behavioral Recommendations, Numbers, and Risk is small and limits 

the power to statistically compare changes in materials for these parts. Second, two of the 

authors (KJP and NK) were both a part of material assessment and revision, which could 

have added bias. To reduce bias, KJP and NK only assessed original materials with a second 

coder who did not have a role with material revision. Additionally, Kappa scores indicate 

high interrater reliability between NK/KMP and KJP/KMP.

Implications and Conclusion

The use of the CCI to revise SIPsmartER’s written materials has allowed them to become 

clearer which may allow it to better impact behaviors by making it easier for participants to 

access, understand, and act on the behavioral messages in the materials. Though this study 

was conducted within the context of an SSB intervention, the findings from this study have 

broad generalizability related to the use of the CCI to assess and improve the clarity of 

written materials in behavioral interventions targeting other health behaviors. Specifically, 

this study advances the evidence and application of the CCI as a tool to enhance written 

material clarity when developing and revising different types of written materials, even when 

materials are developed with the intention of incorporating clear communication techniques. 

Also, findings suggest modifications to the CCI scoring criteria may be necessary to allow 
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for consideration of difference in due to the anticipated level of interaction between patients/

participants and provider/educator (e.g., how the single main message is determined). 

However, more research is needed to create standardized CCI scoring criteria for these types 

of materials, such that exists for short form (e.g., text messages) and oral communication 

materials (Centers for Disease Control and Prevention, 2014).
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