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Abstract

Objective—To assess the interrater reliability (IRR) and usability of the Patient Education 

Materials Assessment Tool (PEMAT) and the relationship between PEMAT scores and readability 

levels.

Methods—One hundred ten materials (80 print, 30 audiovisual) were evaluated, each by two 

raters, using the PEMAT. IRR was calculated using Gwet’s AC1 and summarized across items in 

each PEMAT domain (understandability and actionability) and by material type. A survey was 

conducted to solicit raters’ experience using the PEMAT. Readability of each material was 

assessed using the SMOG Index.

Results—The median IRR was 0.92 for understandability and 0.93 for actionability across all 

relevant items, indicating good IRR. Eight PEMAT items had Gwet’s AC1 values less than 0.81. 

PEMAT and SMOG Index scores were inversely correlated, with a Spearman’s rho of −0.20 (p = 

0.081) for understandability and −0.15 (p = 0.194) for actionability. While 92% of raters agreed 

the PEMAT was easy to use, survey results suggested specific items for clarification.

Conclusion—While the PEMAT demonstrates moderate to excellent IRR overall, amendments 

to items with lower IRR may increase the usefulness of the tool.

Practice Implications—The PEMAT is a useful supplement to reading level alone in the 

assessment of educational materials.
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1. Introduction

Recognized by Healthy People 2020 as a national priority in the United States, the 

development of health information that is accurate, accessible, and actionable is essential in 

the delivery of quality, safe health care [1]. Despite the growing attention of policymakers 

and healthcare providers, however, it is evident that health education materials remain too 

complex for many to comprehend [2]. The assessment of patients’ comprehension of 

educational materials in the healthcare setting is a challenge, and is amplified when 

considering the 80% of Americans who search for health information on the internet 

independently [3]. The inability of those developing health information to determine the 

health literacy level of their consumers has prompted the Agency for Healthcare Research 

and Quality to recommend the adoption of a “universal precautions” approach [4].

A central construct in the application of universal precautions is readability, which refers to 

the ease by which the reader is able to read and understand text [5]. The concept of 

readability has long been integral to the process of development and evaluation of 

educational materials. The extent to which text is considered readable is measured 

mathematically, commonly resulting in a score representative of a grade level in the US 

school system. While readability formulas are critical and widely used to evaluate the 

reading difficulty of educational material, scores vary widely [6, 7] and overlook other 

factors known to impact one’s ability to comprehend the information provided [7]. Thus, 

those developing educational materials must go beyond readability levels alone [4]. Indeed 

multiple resources exist to guide those developing patient education materials, and several 

tests are available to determine the appropriateness of patient education materials for diverse 

audiences [8, 9].

Developed to address the shortcomings of readability formulas alone, the Patient Education 

Material Assessment Tool (PEMAT) assesses the domains of understandability (when 

consumers of diverse backgrounds and varying levels of health literacy can process and 

explain key messages) and actionability (when consumers of diverse backgrounds and 

varying levels of health literacy can identify what they can do based on the information 

presented) [10]. In addition, the PEMAT is the only tool that includes a measure of objective 

assessment of audiovisual (A/V) materials.

To date there are few publications reporting the interrater reliability (IRR) of the PEMAT. 

Several studies have reported the IRR of one or both domains [11–14], and one study 

reported the IRR of the items grouped by topic [15]. Only one publication was found 

reporting the IRR at the item level, however this was in an evaluation of clinical summaries 

therefore it included only those items in the print version of the PEMAT [16]. The objective 

of this study was to evaluate the IRR of the individual PEMAT items on both print and A/V 

patient education materials.

Vishnevetsky et al. Page 2

Patient Educ Couns. Author manuscript; available in PMC 2019 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



2. Methods

2.1 Evaluation of patient education materials

2.1.1 Evaluation using the PEMAT—We used the PEMAT to evaluate the actionability 

and understandability of 110 patient education materials disseminated through the Patient & 

Caregiver Education Department of a National Cancer Institute (NCI)-Designated 

Comprehensive Cancer Center. All of the materials were oncology related, created by Health 

Education Specialists, and included both print and A/V materials (videos).

Drawing from a sample of 17 raters, two raters assessed each educational material using the 

PEMAT. As the PEMAT is intended for use by both professionals and the lay public [2], the 

raters included both cancer center staff and former patients. The raters were instructed to 

read the PEMAT user manual, read or watch the patient education materials, and complete a 

PEMAT using the accompanying Excel spreadsheet for the score calculations.

The PEMAT is comprised of two domains, understandability and actionability. Each domain 

consists of criteria statements, organized by topic, to which the rater will either agree or 

disagree, scoring them as 1 or 0, respectively. In addition, some items include a not 

applicable (NA) option. These items, along with the PEMAT domain and topic that they 

appear in, are shown in Table 1. Scores are added to create a percentage understandability 

and actionability score, ranging from 0 to 100%.

2.1.2 User experience using the PEMAT—We used an electronic survey to measure 

raters’ experience using the PEMAT after all evaluations were completed. The survey 

included an overall question “The PEMAT was easy to use” with Likert-type answers 

(strongly agree, agree, disagree, or strongly disagree). In addition, each of the 26 PEMAT 

items were presented with answer choices about how clear they were (very clear, somewhat 

clear, or not clear). We also solicited comments for each item and for the PEMAT as whole 

using a free text box.

2.1.3 Evaluation using readability formula—We used the SMOG Index [17], which 

has been shown to have consistent results in healthcare [6], to measure readability for each 

print material. The SMOG Index, often referred to as the Simple Measure of Gobbledygook, 

provides a numerical value of a grade level, ranging from fourth grade to a graduate 

education (grades 4–18) [17], with higher numbers indicating materials that are more 

difficult to read.

2.2 Statistical analysis

2.2.1 Summary scores—We present the median and interquartile range (IQR) of the 

PEMAT scores for the understandability and actionability domains for print and A/V 

materials. We also calculated the readability scores for each print material.

2.2.2 Interrater reliability of the PEMAT—We used three measures to assess the IRR of 

the PEMAT, including percent raw agreement (proportion of exact matches in responses 

among all pairs of ratings), and two chance-corrected agreement measures: Fleiss Kappa and 

Gwet’s AC1.
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Percent raw agreement was used to calculate what percentage of the time the raters agreed 

on their scores on a PEMAT item. When both raters provided the same answer (either 1, 0, 

or NA) on the same item for the same patient education material, it was considered a match. 

Any other combination of answers was considered a mismatch. NA was considered an actual 

response, meaning if rater A answers 1 while rater B answers NA, it would be considered a 

mismatch.

Fleiss’ Kappa is an extension of the more commonly reported Cohen’s kappa. While 

Cohen’s kappa requires the same two raters to evaluate every material, Fleiss’ Kappa allows 

for the design of two raters selected from a pool of potential raters [18]. We also present the 

IRR measured by Gwet’s AC1, which is more appropriate than Fleiss’ Kappa in this study. 

Gwet’s AC1 was used as it takes into account prevalence-bias, which occurs when one 

response category is extremely common [19]. For each of the three approaches, IRR is 

estimated per-item across all applicable material and then summarized as median (IQR) 

across all items-level IRRs.

We summarized all agreement statistics across items by material type (print items only, A/V 

items only, and all items) and by domain (individual understandability and actionability 

items and the summary scales for both). We also calculated IRR for the summary scales of 

understandability and actionability.

Both Fleiss’ Kappa and Gwet’s AC1 range from −1 to 1. Following the guidelines from 

Landis, et al, a kappa statistic of 0.00–0.20 is considered slight agreement, 0.21–0.40 has 

fair agreement, 0.41–0.60 has moderate agreement, 0.61–0.80 has substantial agreement, 

and values of 0.81–1.00 have almost perfect agreement [20]. Agreements less than 0.00 are 

considered poor. This study sought to identify items demonstrating IRR less than 0.81 using 

Gwet’s AC1. All statistics were calculated using R 3.1.1., using the IRR package, and 

Gwet’s user-written R functions [21].

2.2.3 Correlation between readability and PEMAT measures—We used 

Spearman’s correlation to assess the relationship between the PEMAT measures of 

understandability and actionability with the SMOG Index for the print materials.

3. Results

A total of 110 materials were evaluated using the PEMAT, each by two of 17 reviewers. Of 

those 110, 80 were print materials and 30 were A/V.

3.1 Summary scores

The median and IQR of PEMAT scores, separated by domain and material type, are 

presented in Table 2.

The average readability score on the SMOG Index was 7.4 (range 4.1–10.2) for the print 

materials, indicating that these materials were understandable for people who had a 7th grade 

education. This is in accordance with the National Library of Medicine, which indicates that 

patient education materials should be written at a 7th or 8th grade reading level [22].
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3.1.1 Correlation between PEMAT and SMOG index—Spearman’s rho was −0.20 (p 

= 0.081) for understandability and −0.15 (p = 0.194) for actionability, indicating that 

readability and the PEMAT measures are inversely correlated among the print materials in 

this sample. However, these observations were not statistically significant.

3.2 Interrater reliability of the PEMAT

The degree to which two reviewers agreed in their assessment of the resources are presented 

as percent raw agreement, Fleiss Kappa and Gwet’s AC1. Table 3 shows the median IRR for 

the domain measures, stratified by material type. The IRRs calculated at the item-level are 

summarized as median (IQR) across items by domains.

Tables 4–6 show the IRR measures for the individual items of the PEMAT, separated by 

resource type (print, A/V and both combined).

Eight items with Gwet’s AC1 scores less than 0.81 were identified, including print items 6 

and 11 (see Table 4) and A/V items 8, 9, 11, 12, 13, 18, and 25 (see Table 5). Of those items 

present in both the print and A/V versions, items 11, 18, and 25 were below the threshold of 

0.81 when those data were combined (see Table 6).

3.3 User experience with the PEMAT

Fourteen out of 17 raters (82%) responded to the survey assessing their experience using the 

PEMAT. While 13 (93%) agreed or strongly agreed that the PEMAT was easy to use, eight 

PEMAT items (3, 4, 5, 8, 14, 15, 23, and 26) were perceived as unclear to at least one rater.

Additionally, raters provided qualitative feedback regarding PEMAT items. For example, 

addressing item 4 (use of medical terms), one rater stated:

“Most education documents need to use medical terms not just to familiarize the 

audience but to actually educate them and ensure they can utilize the terminology 

when speaking with their HCPs. The use of medical terms is unavoidable and 

important and should not be penalized, provided that all terms are defined.”

Additionally, several raters commented on item 15 (contribution of visual aids to 

understandability), as follows:

“I think this item is unclear only because it can be interpreted differently by 

different reviewers, especially the sentence ’If you can think of a meaningful visual 

aid that could have been added to clarify to meaning of text, you should disagree 

with this item.’”

“The option of N/A should be available for this question.”

“the ’whenever they could make content more easily understood’ caveat should be 

more emphasized.”

“Uncertain how to score this item if visual aids are not included because they 

would not be helpful.”

Regarding item 26 (contribution of visual aids to actionability), one rater noted:
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“How would we answer if we don’t identify any opportunities for visual aids, but 

feel that a visual aid already included doesn’t make it easier to act on the 

instructions?”

4. Discussion and conclusion

4.1 Discussion

4.1.1 Summary of findings—While the PEMAT is emerging as a tool in the literature 

evaluating educational materials, this is the first report to examine the IRR of individual 

items in the PEMAT on both print and A/V patient education materials. Our findings 

indicate that while IRR is high across all items, IRR between PEMAT items varies 

considerably.

The use of the PEMAT is described in the extant literature as a means to measure the quality 

of a variety of patient education materials. It has been used to assess a wide range of 

resources including materials on vocal cord paralysis [11], end-of-life decisions [23], 

chronic kidney disease [15], discharge instructions and clinical summaries [16, 24], and 

Zenker’s diverticulum [12]. While the presentation of overall scores in these reports provide 

meaningful information on the quality of those materials, their intent was not to evaluate the 

tool itself.

Other work has examined the IRR of the two PEMAT domains of understandability and 

actionability. These studies found that there was no significant difference between the 

PEMAT scores of two raters on webpages on tonsillectomy [25] or maritime health related 

information [26] at the p < 0.05 level. In addition, evaluations of patient education materials 

on c. Diff and surgical site infections had kappa values of 0.80 when comparing 

understandability and actionability scores among 3 raters [13, 14].

Looking at the sections that make up the overarching domains, Morony et al., (2017) used 

percent agreement to assess the IRR of the PEMAT topics [15]. The IRR ranged from 72% 

agreement (organization) to 90% agreement (use of numbers). Comparatively, when using 

percent raw agreement for print material topics in the current study, IRR ranged from 85% 

(use of numbers) to 99% (content).

In the only other published study addressing IRR at the item level, Sarzynski et al., (2017) 

examined IRR in their evaluation of 100 clinical summaries (50 from each of two vendors) 

[16]. After reviewing the PEMAT instructional guide, two non-clinician reviewers evaluated 

clinical summaries extracted from patients’ charts using the print version of the PEMAT. 

Items 6, 7, 8, 12, and 24 consistently had kappa values of less than 0.81, while items 1, 2, 9, 

10, 11, 19, and 26 had kappa values of 1.00. The IRR on the two sets of clinical summaries 

was 0.55 and 0.72 for understandability and 0.56 and 0.76 for actionability.

4.1.2 Recommendations for item clarification—Our study found variation in IRR 

across PEMAT items. Furthermore, inconsistencies between IRR and raters’ perceptions of 

the clarity of items suggest a need for clarification. These issues are discussed in detail 
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below and recommendations for amendments and additions to the PEMAT tool are presented 

in Table 7.

The item with the lowest IRR in this study was item 6, which states that numbers appearing 

in the material are clear and easy to understand. The PEMAT mentions that times and dates 

should not be considered numbers for this item, leaving raters to question whether other 

numbers, such as addresses and telephone numbers, should be considered. This lack of 

clarity led some raters to score this item numerically while others used NA. Notably, despite 

their lack of agreement in scores, all raters described this item as being very clear or 

somewhat clear.

Item 4 discusses the use of medical terms, recommending that medical terms should only be 

used to familiarize the audience. The explanation in the PEMAT user’s manual further states 

that “Even when there are not obvious plain language substitutes for a medical term, a 

material that uses medical terms will not be easily understood. You should disagree with this 

item if the material uses medical terms other than to introduce them.” However, health 

education materials are often required to include medical terms so that patients can 

communicate effectively about their conditions, such using as the word “radiation” for a 

person undergoing cancer treatment. As a result, if certain terms are central to the 

understanding for one’s health, they should be allowed to be used, as long as they are 

defined.

Item 11, which asks whether the material has a summary, was among the items 

demonstrating low IRR in both the print and A/V versions. The discrepancies among the 

raters prompted an independent review by this study team that found summaries in none of 

the materials evaluated. The failure to include a summary was in line the findings of other 

studies [11, 27], with Balakrishnan et al. (2016) indicating they were uncertain regarding the 

value of a summary [27]. More research is needed to determine the usefulness for a 

summary, particularly in materials that have information on multiple topics or explain the 

steps of a procedure.

Some of the items that assess A/V materials could benefit from further clarification. Items 8 

and 9, which explain chunking of content, do not apply to A/V items that are shorter than 

one minute. However, videos between one and two minutes may be too short to include 

meaningful content chunks. More research is needed for recommendations for timing of 

subsections of videos. In addition, item 13 could benefit from additional instructions as to 

what constitutes text on screen and what can be omitted from the assessment. Finally, item 

18 discusses assessing the clarity and focus of illustrations and photographs, however no 

instructions specific to videos are given. Further elaboration on how to assess the 

understandability of the video on screen would be helpful, such as the ability to visualize the 

actions being demonstrated.

The phrase “whenever it could,” such as in items 15 and 23 which ask if certain 

characteristics are in place whenever they could make the material more understandable or 

actionable, emerged as a source of confusion for raters. The raters identified this wording as 
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being too subjective. Furthermore, there was uncertainty as to how to rate the item if the 

material didn’t have visual aids or tools but the raters felt that they were not needed for it.

4.1.3 Limitations—This study has several limitations. Scores on the educational materials 

assessed in this project were generally higher than those in the published literature. This may 

be a result of the materials being developed by trained Health Education Specialists with the 

use of a style guide specifically addressing many of the items in the tool. Next, while the 

PEMAT was designed to be used by lay people and health professionals alike, the majority 

of raters in this study were health professionals. As a result, they may come into the rating 

with their own knowledge, which may make it difficult for them to assess the documents as a 

lay person would. Finally, because 30 A/V materials in contrast to 80 print materials were 

evaluated in this study, the A/V IRR results should be interpreted with more caution.

4.2 Conclusion

This study is the first comprehensive study of IRR of the PEMAT since the publication of 

Shoemaker et al.’s original article [2]. While further studies are needed to assess a wider 

range of materials as well as use raters from different backgrounds, these findings suggest 

the PEMAT makes a valuable contribution to the assessment of patient education materials.

4.3 Practice implications

It is essential that healthcare professionals provide patient education materials that are not 

only readable but also actionable and understandable. The use of the PEMAT to evaluate 

educational materials may not only help those developing them, but also healthcare 

providers looking for available materials to meet the learning needs of their patients or the 

public.

It is vital that raters thoroughly read the PEMAT user’s manual before beginning an 

assessment and refer to it as needed going forward. If more than one rater are reviewing 

materials, our findings suggest it may be beneficial for raters to discuss their scores after 

doing their first few analyses to ensure that everyone interpreted the PEMAT the same way.
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Highlights

• The PEMAT adds to the objective evaluation of patient education materials

• The PEMAT demonstrates good IRR overall

• Clarification of certain items may increase IRR

• Raters found the PEMAT easy to use
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Table 1

The items on the PEMAT

Domain: Understandability

Topic: Content

Item 1: The material makes its purpose completely evident (P and A/V)

Item 2: The material does not include information or content that distracts from its purpose (P)

Topic: Word Choice & Style

Item 3: The material uses common, everyday language (P and A/V)

Item 4: Medical terms are used only to familiarize audience with the terms. When used, medical terms are defined (P and A/V)

Item 5: The material uses the active voice (P and A/V)

Topic: Use of Numbers

Item 6: Numbers appearing in the material are clear and easy to understand (P)

Item 7: The material does not expect the user to perform calculations (P)

Topic: Organization

Item 8: The material breaks or “chunks” information into short sections (P and A/V)

Item 9: The material’s sections have informative headers (P and A/V)

Item 10: The material presents information in a logical sequence (P and A/V)

Item 11: The material provides a summary (P and A/V)

Topic: Layout & Design

Item 12: The material uses visual cues (e.g., arrows, boxes, bullets, bold, larger font, highlighting) to draw attention to key points (P and A/V)

Item 13: Text on the screen is easy to read (A/V)

Item 14: The material allows the user to hear the words clearly (e.g., not too fast, not garbled) (A/V)

Topic: Use of Visual Aids

Item 15: The material uses visual aids whenever they could make content more easily understood (e.g., illustration of healthy portion size) (P)

Item 16: The material’s visual aids reinforce rather than distract from the content (P)

Item 17: The material’s visual aids have clear titles or captions (P)

Item 18: The material uses illustrations and photographs that are clear and uncluttered (P and A/V)

Item 19: The material uses simple tables with short and clear row and column headings (P and A/V)

Domain: Actionability

Item 20: The material clearly identifies at least one action the user can take (P and A/V)

Item 21: The material addresses the user directly when describing actions (P and A/V)

Item 22: The material breaks down any action into manageable, explicit steps (P and A/V)

Item 23: The material provides a tangible tool (e.g., menu planners, checklists) whenever it could help the user take action (P)

Item 24: The material provides simple instructions or examples of how to perform calculations (P)

Item 25: The material explains how to use the charts, graphs, tables, or diagrams to take actions (P and A/V)

Item 26: The material uses visual aids whenever they could make it easier to act on the instructions (P)
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Table 2

Median and IQR of PEMAT scores across all educational materials

Understandability Actionability

Median (IQR) of Print Materials 92.3% (88.7, 93.8) 100.0% (100, 100)

Median (IQR) of A/V Materials 83.1% (78.6, 90.8) 100.0% (100, 100)

Median (IQR) of all Materials 92.0% (84.6, 93.4) 100.0% (100, 100)
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Table 3

Median (IQR) IRR of PEMAT scores on patient education materials

Percent Raw Agreement (IQR) Fleiss Kappa (IQR) Gwet’s AC1 (IQR)

Print materials

 Understandability 0.95 (0.7, 1) 0.72 (−0.01, 1) 0.94 (0.45, 1)

 Actionability 0.94 (0.85, 1) 0.61 (−0.01, 1) 0.93 (0.81, 1)

A/V materials

 Understandability 0.87 (0.6, 1) 0.41 (−0.12, 1) 0.84 (0.38, 1)

 Actionability 0.97 (0.73, 1) 0.02 (−0.02, 1) 0.97 (0.69, 1)

All Materials

 Understandability 0.93 (0.67, 1) 0.62 (−0.01, 1) 0.92 (0.45, 1)

 Actionability 0.94 (0.82, 1) 0.5 (−0.01, 1) 0.93 (0.78, 1)
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Table 4

Agreement on print materials on the PEMAT (n = 80 materials)

PEMAT Item number Percent Raw Agreement Fleiss Kappa (95% CI) Gwet’s AC1 (95% CI)

1 0.99 −0.01 (−0.02, 0.01) 0.99 (0.96, 1)

2 0.99 −0.01 (−0.02, 0.01) 0.99 (0.96, 1)

3 1 1 (1, 1) 1 (1, 1)

4 0.95 0.57 (0.19, 0.96) 0.94 (0.89, 1)

5 1 1 (1, 1) 1 (1, 1)

6 0.70 0.34 (0.12, 0.56) 0.45 (0.24, 0.66)

7 1 1 (1, 1) 1 (1, 1)

8 1 1 (1, 1) 1 (1, 1)

9 0.99 0.85 (0.56, 1) 0.99 (0.96, 1)

10 0.98 −0.01 (−0.03, 0.01) 0.97 (0.94, 1)

11 0.75 0.2 (−0.05, 0.46) 0.7 (0.58, 0.83)

12 0.94 0.51 (0.13, 0.89) 0.93 (0.86, 0.99)

15 0.94 0.51 (0.13, 0.89) 0.93 (0.86, 0.99)

16 0.91 0.82 (0.69, 0.95) 0.83 (0.7, 0.95)

17 0.86 0.74 (0.59, 0.88) 0.81 (0.71, 0.92)

18 0.92 0.85 (0.73, 0.97) 0.90 (0.82, 0.98)

19 0.90 0.72 (0.55, 0.9) 0.88 (0.79, 0.96)

20 0.99 −0.01 (−0.02, 0.01) 0.99 (0.96, 1)

21 1 1 (1, 1) 1 (1, 1)

22 0.99 0.79 (0.39, 1) 0.99 (0.96, 1)

23 0.88 0.22 (−0.12, 0.55) 0.85 (0.75, 0.95)

24 0.94 0.61 (0.32, 0.91) 0.93 (0.87, 0.99)

25 0.85 0.61 (0.41, 0.82) 0.81 (0.71, 0.92)

26 0.89 0.25 (−0.11, 0.6) 0.87 (0.78, 0.96)
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Table 5

Agreement on A/V materials the PEMAT (n = 30 materials)

PEMAT Item number Percent Raw Agreement Fleiss Kappa (95% CI) Gwet’s AC1 (95% CI)

1 1 1 (1, 1) 1 (1, 1)

3 0.87 0.26 (−0.29, 0.81) 0.84 (0.66, 1)

4 0.87 −0.07 (−0.15, 0) 0.85 (0.68, 1)

5 1 1 (1, 1) 1 (1, 1)

8 0.77 0.41 (0.02, 0.80) 0.71 (0.50, 0.92)

9 0.70 0.44 (0.11, 0.77) 0.59 (0.35, 0.83)

10 1 1 (1, 1) 1 (1, 1)

11 0.73 0.08 (−0.33, 0.49) 0.69 (0.47, 0.91)

12 0.60 −0.12 (−0.45, 0.21) 0.38 (0, 0.76)

13 0.67 0.24 (−0.13, 0.61) 0.57 (0.33, 0.82)

14 1 1 (1, 1) 1 (1, 1)

18 0.63 0.13 (−0.23, 0.5) 0.54 (0.28, 0.79)

19 0.90 0.52 (0.03, 1) 0.89 (0.76, 1)

20 0.97 −0.02 (−0.05, 0.02) 0.97 (0.89, 1)

21 1 1 (1, 1) 1 (1, 1)

22 0.97 −0.02 (−0.05, 0.02) 0.97 (0.89, 1)

25 0.73 0.06 (−0.33, 0.45) 0.69 (0.47, 0.91)
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Table 6

Agreement on both print and A/V PEMAT materials (N = 110 materials)

PEMAT Item number Percent Raw Agreement Fleiss Kappa (95% CI) Gwet’s AC1 (95% CI)

1 0.99 0 (−0.01, 0) 0.99 (0.97, 1)

2a 0.99 −0.01 (−0.02, 0.01) 0.99 (0.96, 1)

3 0.96 0.78 (0.57, 0.99) 0.96 (0.91, 1)

4 0.93 0.39 (0.05, 0.73) 0.92 (0.86, 0.98)

1 1 (1, 1) 1 (1, 1)

6 a 0.70 0.34 (0.12, 0.56) 0.45 (0.24, 0.66)

7 a 1 1 (1, 1) 1 (1, 1)

8 0.94 0.61 (0.33, 0.88) 0.93 (0.88, 0.98)

9 0.91 0.66 (0.46, 0.86) 0.89 (0.83, 0.96)

10 0.98 0.49 (−0.13, 1) 0.98 (0.95, 1)

11 0.75 0.17 (−0.04, 0.39) 0.70 (0.59, 0.81)

12 0.85 0.62 (0.45, 0.78) 0.81 (0.72, 0.90)

13b 0.67 0.24 (−0.13, 0.61) 0.57 (0.33, 0.82)

14 b 1 1 (1, 1) 1 (1, 1)

15 a 0.94 0.51 (0.13, 0.89) 0.93 (0.86, 0.99)

16 a 0.91 0.82 (0.69, 0.95) 0.83 (0.70, 0.95)

17 a 0.86 0.74 (0.59, 0.88) 0.81 (0.71, 0.92)

18 0.85 0.70 (0.57, 0.83) 0.79 (0.70, 0.89)

19 0.90 0.69 (0.53, 0.86) 0.88 (0.81, 0.95)

20 0.98 −0.01 (−0.02, 0) 0.98 (0.96, 1)

21 1 1 (1, 1) 1 (1, 1)

22 0.98 0.66 (0.21, 1) 0.98 (0.95, 1)

23 a 0.88 0.22 (−0.12, 0.55) 0.85 (0.75, 0.95)

24 a 0.94 0.61 (0.32, 0.91) 0.93 (0.87, 0.99)

25 0.82 0.50 (0.30, 0.69) 0.78 (0.68, 0.87)

26 a 0.89 0.25 (−0.11, 0.60) 0.87 (0.78, 0.96)

a
Items that are only for print materials (n = 80 materials)

b
Items that are only for A/V materials (n = 30 materials)
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Table 7

Recommendations for item clarification

PEMAT Item Recommendation

Item 4: Medical terms are used only to familiarize audience 
with the terms. When used, medical terms are defined (P 
and A/V)

Expand explanation to include “Medical terms that are necessary to understand 
the condition or treatment being discussed in the material are defined at first 
use.”

Item 5: The material uses the active voice (P and A/V) Include a reminder that one should agree with the item if this characteristic 
happens at least 80% of the time.

Item 6: Numbers appearing in the material are clear and 
easy to understand

Rephrase to read “Choose ‘N/A’ if the material has no numbers or if the only 
numbers in the material are used to identify things such as times, dates, 
telephone numbers, and addresses.”

Item 13: Text on the screen is easy to read (A/V) Clarify which text the item is referring to and which can be omitted for the 
assessment.

Item 15: The material uses visual aids whenever they could 
make content more easily understood (e.g., illustration of 
healthy portion size) (P)

Clarify the instructions to read “Choose ‘agree’ if the item doesn’t have 
characteristic but doesn’t need it.”
Or, add a N/A response.

Item 18: The material uses illustrations and photographs 
that are clear and uncluttered (P and A/V)

Change the item to say “visual aids” instead of “illustrations and photographs”
Expand explanation to include understandability of A/V materials, such as video 
quality and focus.

Item 23: The material provides a tangible tool (e.g., menu 
planners, checklists) whenever it could help the user take 
action (P)

Clarify the instructions to read “Choose ‘agree’ if the item doesn’t have 
characteristic but doesn’t need it.”
Or, add a N/A response

Item 26: The material uses visual aids whenever they could 
make it easier to act on the instructions (P)

Clarify the instructions to read “Choose ‘agree’ if the item doesn’t have 
characteristic but doesn’t need it.”
Or, add an N/A response
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