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Abstract

Objective—To develop a reliable and valid instrument to assess the understandability and 

actionability of print and audiovisual materials.

Methods—We compiled items from existing instruments/guides that the expert panel assessed 

for face/content validity. We completed four rounds of reliability testing, and produced evidence of 

construct validity with consumers and readability assessments.

Results—The experts deemed the PEMAT items face/content valid. Four rounds of reliability 

testing and refinement were conducted using raters untrained on the PEMAT. Agreement improved 

across rounds. The final PEMAT showed moderate agreement per Kappa (Average K = 0.57) and 

strong agreement per Gwet’s AC1 (Average = 0.74). Internal consistency was strong (α = 0.71; 

Average Item-Total Correlation = 0.62). For construct validation with consumers (n = 47), we 

found significant differences between actionable and poorly-actionable materials in 

comprehension scores (76% vs. 63%, p < 0.05) and ratings (8.9 vs. 7.7, p < 0.05). For 

understandability, there was a significant difference for only one of two topics on consumer 

numeric scores. For actionability, there were significant positive correlations between PEMAT 

scores and consumer-testing results, but no relationship for understandability. There were, 

however, strong, negative correlations between grade-level and both consumer-testing results and 

PEMAT scores.

Conclusions—The PEMAT demonstrated strong internal consistency, reliability, and evidence 

of construct validity.

Practice implications—The PEMAT can help professionals judge the quality of materials 

(available at: http://www.ahrq.gov/pemat).
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1. Introduction

Health literacy is the capacity to “obtain, process and understand basic health information 

and services needed to make appropriate health decisions” [1]. Health literacy is well 

recognized as a challenge for public health, with many adults lacking the requisite skills to 

engage successfully in their health care. Recent systematic reviews have confirmed that low 

health literacy is strongly associated with poorer use of health care and subsequent health 

outcomes, leading to higher use of emergency departments and inpatient beds [2–4].

While the skills of individuals are an important part of health literacy, the field has come to 

recognize that the demands placed on individuals by the health system and professionals are 

an important determinant [5–9]. To address health literacy, the U.S. Department of Health 

and Human Services’ National Action Plan to Improve Health Literacy (National Action 
Plan) promotes a multi-sector effort to improve health literacy, including reducing the 

demands placed on individuals [10]. A key goal of the National Action Plan is “to develop 

and disseminate health and safety information that is accurate, accessible, and actionable” 

[10]. Studies assessing the readability, suitability or comprehensibility of patient education 

materials on a myriad of topics are abound, and the evidence is clear that most education 

materials are too complex for patients with low health literacy.

1.1. Limitations of current patient education materials assessments

Organizations and professionals aspiring to produce low-demand patient education materials 

have a selection of guides that provide instruction [11–15]. Readability formulas [13,16] are 

commonly relied upon to assess whether written materials are in fact low-demand. 

Readability formulas provide quantitative estimates, in the form of a grade level, of the 

reading difficulty of written information based on word and sentence difficulty. Yet 

readability formulas ignore several factors that contribute to comprehension [13].

In recognition of the shortcomings of readability formulas, several checklists and 

instruments that assess the health literacy demand of materials have been developed [17–23], 

including two newly-developed instruments [24,25]. These assessment tools, however, have 

not shown inter-rater reliability [17], were developed or tested with a specific topic or aim 

[18–20], or were tested using only raters trained in the use of the instrument [24,25]. 

Furthermore, most are applicable only to print material, and none measure whether materials 

are actionable – an important characteristic of materials called for in the first goal of the 

National Action Plan [10].

1.2. Aim

The aim of this study was to develop a reliable and valid Patient Education Materials 

Assessment Tool (PEMAT) to be used by untrained lay and health professionals alike to 
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assess the understandability and actionability of both printable (e.g., printed materials like 

brochures or pamphlets or materials that can be printed from websites like PDFs) and 

audiovisual (e.g., video or multi-media presentation with or without narration) patient 

education materials. We defined understandability and actionability as follows:

Understandability: Patient education materials are understandable when 

consumers of diverse backgrounds and varying levels of health literacy can 

process and explain key messages.

Actionability: Patient education materials are actionable when consumers of 

diverse backgrounds and varying levels of health literacy can identify what 

they can do based on the information presented.

2. Methods

The PEMAT was iteratively and systematically developed with repeated input from a panel 

of experts in health literacy; health communications; content creation, including different 

modalities; patient education; communication; patient engagement, and health information 

technology. The experts included clinicians, researchers, policymakers, academicians, and 

staff from nonprofit, for-profit and governmental organizations. (See Acknowledgements for 

the list of experts.)

Once we defined understandability and actionability in collaboration with the expert panel, 

the research team: (1) reviewed existing instruments and guides for assessing or developing 

materials and identified relevant topics and items; (2) assessed the face and content validity 

using experts; (3) determined the reliability (external and internal consistency); and (4) 

assessed the construct validity by conducting testing with consumers and comparing 

understandability results to readability assessments.

2.1. Review existing instruments and guides

We searched for and reviewed existing instruments and guides to assess and develop 

materials to identify both concepts thought to be related to understandability and 

actionability and actual items to be considered for inclusion in the PEMAT. We identified 

these from a literature search of PubMed, online searches of health literacy organizations’ 

websites, resources recommended by the expert panel, and consultation with other experts in 

the field. Topics (e.g., content, numeracy, quality of visual aids) and associated items were 

compiled from the initial set of instruments and guides identified. We also discussed 

challenges and ideas for improvement with individuals developing related instruments 

[24,25].

2.2. Face and content validity

Our expert panel judged the relevance of the topics and items identified for each scale 

(understandability and actionability) in the initial item pool to establish face and content 

validity. There were 36 items in the initial item pool: understandability (7 topics with 28 

items), and actionability (8 items). Nine expert panel members indicated whether they 

thought a patient education material’s performance on an item would affect its 
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understandability or actionability (Yes = 1, Maybe = 2, and No = 3) from which we 

calculated an average score. We considered dropping items that received an average score 

≥1.5. We discussed the results with the expert panel, identified potential gaps, and discussed 

the relevance of some items for the different types of materials (e.g., multimedia). The 

results of the initial validation served to develop the item pool for the first version of the 

PEMAT. Because we made considerable changes to the previously-validated items and 

developed new ones as a result of the first two rounds of reliability testing (see Section 2.4), 

we had a subset of the expert panel revalidate the items and provide input on specific items 

that would be relevant for specific material types (e.g., video, multimedia). The resulting 

items went through two additional rounds of reliability testing. (See Section 2.3.)

2.3. Reliability

We completed four rounds of reliability testing with a total of 22 different raters. In all 

rounds, raters were staff at one of the project team organizations (but were not involved in 

the development of the PEMAT), had research or clinical experience and at least a 

Bachelor’s degree. The rounds varied in terms of the number of raters, material 

characteristics, and characteristics of the PEMAT (see Table 1). Because of the low 

reliability found in round 1 (see Section 3.3.1), steps were taken to minimize variation 

including dropping Spanish materials and changing from the 4-point (strongly disagree = 1, 

disagree = 2, agree = 3, strongly agree = 4, or not applicable) to the 2-point scale for the 

remaining rounds (disagree = 1, agree = 2, or not applicable). In rounds 1 and 2 raters were 

only provided the instrument, whereas in rounds 3 and 4 raters were also given a Users’ 

Guide that was developed because of the low reliability in rounds 1 and 2 No training was 

provided to raters in any rounds. In all rounds, raters were asked to follow the instrument 

instructions and rate every material on each item. In round 4 we calibrated the raters to the 

task by having them each rate four materials, then discussing the disagreement and 

identifying what was still unclear.

2.3.1. External consistency—Inter-rater reliability (IRR) was used to assess the external 

consistency of the PEMAT, using percentage agreement and either Fleiss’ kappa for more 

than 2 raters [26] or Cohen’s kappa for 2 raters [27]. Agreement was deemed poor (0), slight 

(0.01–0.20), fair (0.21–0.40), moderate (0.41–0.60), substantial (0.61–0.80), or almost 

perfect (0.81–1.0) [28]. We also calculated Gwet’s AC1 [29] – an alternative statistic 

developed in response to a critique of the kappa statistic when low kappas occur despite high 

percentage of agreement [30].

2.3.2. Internal consistency—We set Cronbach’s coefficient alphas >0.7 and item-total 

correlations >0.2 as acceptable levels for both understandability and actionability scales.

2.4. Construct validity – consumer testing

To establish construct validity, we conducted consumer testing to determine whether 

consumers understood materials rated understandable on the PEMAT better than materials 

rated poorly understandable, and whether consumers know what actions to take based on 

materials rated actionable on the PEMAT better than materials rated poorly actionable.
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2.4.1. Consumers—We conducted interviews with a convenience sample of U.S. adults. 

Consumers were excluded if they: were under18 years of age; did not speak English; had 

substantial knowledge of the topics of the materials chosen for testing (i.e., received or cared 

for someone who had received a colonoscopy; had asthma or used an inhaler; or had 

participated in research in the past 6 months). We sought diversity in gender, race, ethnicity 

and education, especially inclusion of adults with a high school diploma or less education. 

We engaged an outside agency to identify and recruit individuals who met these criteria.

2.4.2. Patient education materials—We used twelve (12) different publicly-available 

patient education materials in consumer testing, consisting of two modalities (6 printable 

and 6 audiovisual) and two topics (6 colonoscopy and 6 inhaler/asthma). Two research team 

members rated the materials using the PEMAT, generating separate understandability and 

actionability scores. PEMAT scores are calculated by taking the sum of points, dividing by 

the total possible points (i.e., exclude not applicable items), and multiplying by 100 to get a 

percentage. For the purposes of selecting patient education materials with varying 

understandability and actionability, the research team set a threshold of 70% for what should 

be considered understandable or actionable (i.e., a PEMAT score of 70% or below would be 

considered poorly understandable or poorly actionable. The set of 12 materials included 

ones that were both understandable and actionable, understandable but poorly actionable, 

and poorly understandable materials. Each consumer was randomly assigned one of the six 

materials on each of the two topics.

2.4.3. Data collection protocols and procedures—Consumer testing protocols 

included a demographic questionnaire, the English version of the Short Test of Functional 

Health Literacy in Adults (S-TOFHLA) to determine each consumer’s health literacy skill 

level [31,32], and an interview protocol tailored to each patient education material.

To begin the testing, consumers first read or viewed each randomly assigned material. Then 

the interviewer asked consumers a set of questions to assess their understanding of each 

material’s content (understandability), and the extent to which they knew what actions to 

take (actionability). Consumers were not time limited and they could refer back to the 

material as needed to answer questions. There were 4 types of interview questions in the 

protocols: (1) comprehension questions; (2) numeric scoring questions (i.e., consumers were 

asked on a scale from 1 to 10 how easy a material was to understand or act upon); (3) open-

ended consumer opinion questions; and (4) questions that asked consumers to describe what 

each section was saying or visual aid was showing (for printable materials only).

Five experienced interviewers with educational degrees ranging from Bachelor’s to Ph.D. 

conducted the consumer interviews. Interviewers were trained on the protocols and took 

notes during the interview, which were also recorded.

Consumers provided written informed consent to participate. The study was reviewed by 

Abt Associates’ Institutional Review Board and deemed exempt, and approved by the Office 

of Management and Budget (OMB#0935-0207).
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2.4.4. Analysis—The four types of interview questions in the protocols were analyzed 

differently. For the comprehension questions, each consumer’s percentage correct was 

calculated for each material and an average comprehension score was calculated for each 

material. For the rating questions, the rating was recorded and an average was calculated for 

each material. The results from these two sets of questions were used to compare whether 

consumers better comprehended or rated higher materials that were understandable versus 

those that were poorly understandable according to the PEMAT, and the same for actionable 

versus poorly actionable materials. We compared the results for all materials and within 

topics and material types using t-tests. We also examined whether consumers’ demographic 

characteristics affected their comprehension scores or ratings using ANOVA.

There was not an empirical basis for setting the PEMAT score threshold at 70%. To add 

precision, we used Pearson’s product-moment correlation coefficient to determine whether 

there was a correlation between the PEMAT scores and the average comprehension score or 

the average numeric score for the consumer testing materials.

All significance tests were examined at p-values <0.05 and p-values <0.10. All statistical 

analyses were performed using STATA version 11.2 [33].

The positive and negative comments from the open-ended opinion questions were tabulated 

and described for each material. Responses to the final type of questions provided insight 

into whether and how consumers understood what each section was saying or what a visual 

aid was showing, and what they found difficult or easy. We used recordings of the interviews 

to supplement interviewer notes.

2.5. Construct validity – additional validation with readability scores

The PEMAT does not assess readability, and it is recommended that a readability assessment 

be conducted in conjunction with the PEMAT. However, reading difficulty has been 

consistently associated with poorer comprehension [34] and can be quickly and objectively 

analyzed. Comparing the PEMAT understandability scores as well as the consumer testing 

results to well-established readability assessments was an efficient approach to further 

validate the PEMAT.

To determine reading difficulty of the materials used in Round 4, we calculated an average 

reading grade level using two readability assessments, the Gunning Fog Index and Lexile 

analysis [35], employing the approach described in Wolf et al. [36]. Five of the 46 materials 

were not convertible to the required format for the Lexile analysis, leaving a total of 41 

materials that included the 12 materials used in consumer testing. We calculated Pearson 

product-moment correlation coefficients to determine correlations between the results of the 

12 consumer testing materials (i.e., comprehension scores and numeric ratings) and reading 

difficulty. We also examined correlations between PEMAT understandability scores of the 

41 materials and reading difficulty.
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3. Results

3.1. Review of existing instruments and guides

From an initially identified set of 41 instruments and guides, 22 had potentially relevant 

concepts and items for understandability or actionability. From these instruments, 7 topics 

(i.e., content, word choice and style, numeracy, quality visual aids, organization, layout and 

design, ease of use for audiovisual materials only) and 64 associated items were initially 

compiled. The project team reviewed and narrowed the pool of items based on relevance to 

understandability or actionability and redundancy.

3.2. Face and content validation

The expert panel validated that the understandability scale topics (i.e., content, word choice 

and style, use of numbers, organization, layout and design, and use of visual aids) were 

relevant (average score range: 1.0–1.33); the actionability scale did not consist of separate 

topics. The expert panel also validated that the criteria reflected in the PEMAT items would 

affect a material’s understandability or actionability both in the initial validation and in the 

revalidation (average score: all <1.5).

3.3. Reliability

3.3.1. Inter-rater reliability (external consistency)—For inter-rater reliability (IRR), 

the average kappa improved markedly from early rounds to latter rounds. By Round 4, we 

achieved on average, moderate agreement for both scales and all materials. The kappa range 

for the understandability items was 0.40–0.84 and for the actionability items was 0.35–0.76 

(see Table 2)

For Round 4 IRR, we also calculated the Gwet’s AC1 and found strong agreement for both 

scales and material types. Table 3 presents the IRR results for the items included in the final 

PEMAT.

3.3.2. Internal consistency—The internal consistency for both scales was strong 

throughout the various rounds of testing. Table 3 also presents the average Cronbach’s alpha 

and item-total correlations for Round 4 for each scale and by material type for the items 

included in the final version of the PEMAT.

3.4. Construct validity – consumer testing

Table 4 presents sociodemographic characteristics of the consumers. The consumers were 

diverse in gender, ethnicity, and race, though the majority were younger than 40 years of age 

(57.5%) and had at least a high school diploma or equivalent (70.2%). Despite recruiting 

individuals from groups that typically present with a higher prevalence of limited health 

literacy, all consumers had adequate functional health literacy skills (mean: 33.8; median: 

35).

3.4.1. Consumer testing results—No difference was found between the 6 

understandable materials and the 6 poorly understandable materials, as determined with the 

PEMAT, in terms of the consumer testing comprehension scores. There was, however, a 
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significant difference in the consumer numeric scores between the 3 understandable and the 

3 poorly understandable inhaler/asthma materials (8.6 vs. 6.9, p = 0.01, Table 5).

There were significant differences between materials the PEMAT indicated were actionable 

and the ones the PEMAT indicated were poorly actionable both in the comprehension scores 

(76% vs. 63%, p = 0.03, Table 5) and in the consumer numeric scores (8.9 vs. 7.7, p = 0.03) 

for all materials. There were also significant differences between actionable and poorly 

actionable materials on the comprehension scores within colonoscopy materials (76% vs. 

62%, p = 0.07) and on the consumer numeric scores within inhaler/asthma materials (9.1 vs. 

7.1, p = 0.05). There were significant differences within audiovisual materials on both 

comprehension scores (78% vs. 63%, p = 0.05) and consumer scale ratings (9.3 vs. 7.0, p = 

0.02).

ANOVA analysis showed that the differences between understandable and poorly 

understandable materials, and actionable and poorly actionable materials were not dependent 

on or driven by consumer demographic variables.

3.4.2. Correlation between consumer testing results and PEMAT scores—We 

examined the correlation between the consumer testing results and PEMAT scores to 

measure the relationship between them more precisely. No relationship was found between 

PEMAT results for understandability and consumer testing results for both comprehension 

scores and consumer numeric scores for understandability (Table 6).

For actionability, there were significant positive correlations between PEMAT results and 

comprehension scores for all materials (r = 0.87, p < 0.05) and printable materials (r = 0.96, 

p < 0.05), and significant positive correlations between PEMAT results and the consumer 

numeric score for audiovisual materials (r = 0.91, p < 0.10).

3.4.3. Qualitative findings from consumer testing—While qualitative findings 

provided little data to inform the PEMAT scales, they did illustrate instances of the criteria 

reflected in some of the PEMAT items supporting or detracting from understanding or taking 

actions. For example, some visual aids without captions were inconsistently or incorrectly 

identified by consumers; consumers identified jargon, medical terms, and complex terms as 

difficult to understand; and for some highly understandable materials, the consumers’ 

answers were far more precise and consistent even if the answers were not incorrect for 

other materials. The qualitative results that supported criteria reflected in specific PEMAT 

items were indicated in the item-level results below.

3.5. Additional validation with readability assessments

Table 7 presents the consumer testing results and average grade level for the 12 materials 

used in consumer testing. There was a strong negative correlation between consumer 

numeric scores and average grade level (r = −0.72, 95% CI −0.92 to −0.21). The relationship 

between comprehension scores and average grade level was negligible (r = −0.14, 95% CI 

−0.66 to 0.47).
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3.5.1. Comparison of the PEMAT understandability scores and readability 
scores of materials—For 41 materials from Round 4 of the IRR we calculated an 

average reading grade level to examine the correlation with the PEMAT understandability 

scores. There was a very strong negative correlation between the PEMAT understandability 

scores and the average grade level for printable materials (r = −0.74, 95% CI −0.89 to 

−0.45), and a strong negative correlation for all materials (r = −0.61, 95% CI −0.77 to −0.37) 

and audiovisual materials (r = −0.49, 95% CI −0.77 to −0.07). As PEMAT understandability 

scores went up, reading difficulty went down.

3.6. Item-level results

Table 2 presents the item-level reliability and validity results for the items included in the 

final PEMAT.

The final PEMAT reflects the expert panel’s agreement that items that achieved a kappa < 

0.40 should be dropped to provide a more reliable and parsimonious instrument, with one 

exception Actionability item 20 was retained because there was a strong theoretical 

foundation for the item. For a list of the items that were dropped, see the Supplemental 

Material attached.

3.7. Final version of the PEMAT

The final PEMAT consists of 26 items and two scales: understandability (19 items) and 

actionability (7 items). There are two versions: the PEMAT-P for printable materials 

(understandability = 17 items and actionability = 7 items) and the PEMAT-A/V for 

audiovisual materials (understandability = 13 items and actionability = 4 items). The 

PEMAT scores materials on a scale of 0–100. The PEMAT and Users’ Guide, along with a 

PEMAT Auto-Scoring Form that will automatically calculate PEMAT scores once you enter 

ratings, are available at: http://www.ahrq.gov/pemat.

4. Discussion and conclusion

4.1. Discussion

This article reports on the development and reliability and validity testing of the Patient 

Education Materials Assessment Tool (PEMAT), a new instrument to assess the 

understandability and actionability of both printable and audiovisual patient education 

materials on diverse topics. The development of the PEMAT was guided by earlier work 

defining and measuring desirable characteristics of patient education materials and a 

multidisciplinary expert panel. The PEMAT had strong internal consistency for both scales: 

understandability and actionability. The inter-rater reliability agreement (external 

consistency), while moderate as measured by kappa, demonstrated acceptably strong 

agreement when calculated by Gwet’s AC1, and has comparable reliability to a similar 

instrument that used trained raters in testing [24].

The PEMAT signals advancement for the field of health literacy and health communications 

on several fronts. First, the PEMAT has undergone psychometric testing in an iterative 
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manner that is more extensive than the other available instruments [37], and its internal and 

external consistency is strong.

Second, it is the first time an instrument of its kind has been tested with consumers to 

establish construct validity. Most developers compare their instrument to existing 

instruments or to experts’ judgment. In consumer testing, we observed significant 

differences in the materials the PEMAT indicated were actionable versus those it did not, 

though for understandability we only observed a difference for one of the two topics on one 

of the two consumer testing metrics. We found, however, strong negative correlations 

between the PEMAT’s understandability scale and readability scores, an established though 

limited metric related to understandability. The qualitative consumer testing results, which 

found examples of the importance of several of the concepts reflected in the PEMAT (e.g., 

the importance of a caption with picture to ensure consumers can understand it), further 

bolsters the evidence on the performance of the understandability scale.

Third, the PEMAT is the first instrument that measures actionability. Actionability is an 

increasingly emphasized aim of patient education materials, making the significant 

consumer testing results particularly noteworthy. Fourth, the PEMAT can reliably assess 

audiovisual materials. Despite the increasing availability and use of these types of materials, 

most instruments were not specifically developed to assess audiovisual materials [37].

Fifth, the PEMAT allows a user to assess a material with only the material itself and no other 

information (e.g., how it was developed, who it was for). Although such information may be 

helpful in assessing materials, the reality is that this information is often not readily 

available. Finally, unlike most instruments (e.g., [24]), the reliability of the PEMAT was 

established using lay professionals who were not trained to use the instrument. While 

training raters is likely to enhance the uniformity of assessments, the fact that the PEMAT 

was tested by untrained raters makes its use by the general public more likely, and also 

supports its ease of use.

As with all newly-developed instruments, the PEMAT could be improved with further 

development and use in the field. This includes further validation with a larger sample of 

materials and consumers with limited health literacy, comparing the PEMAT results to 

similar instruments’ results [17,24,25] empirically defining the threshold (i.e., PEMAT 

score) for a material to be considered understandable or actionable, and using the PEMAT to 

assess materials in languages other than English.

The limitations of our study should be considered in interpreting the results. The relatively 

small, convenience sample of materials for IRR and consumer testing (46 materials for IRR, 

12 materials for consumer testing) may have driven results and should not be generalized to 

all patient education materials.

Additionally, several materials scored near the cutoff between understandable and poorly 

understandable and between actionable and poorly actionable. This may have affected our 

ability to detect an effect between understandable and poorly understandable and actionable 

and poorly actionable materials.
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We also had a relatively small, convenience sample of consumers (n = 47). Despite our 

recruitment of individuals with a high school diploma or less, every consumer had adequate 

health literacy skills according to the STOFHLA. Research has shown that the STOFHLA 

has a ceiling effect, especially with younger respondents. Although we did not observe a 

correlation between age and STOFHLA scores, the limited sample and more narrow age 

range likely explain this.

The weak consumer testing results for understandability may be an artifact of the higher 

than expected health literacy of consumer testers. These consumers may have been able to 

retrieve information from materials rated poorly understandable that might have stymied 

consumers with inadequate health literacy. Furthermore, the artificial testing situation 

encouraged consumers to make the effort to tease out the responses to comprehension 

questions even if it was difficult to do so. We did not place any time constraints on consumer 

responses, but in real world situations consumers might not take the time required to 

comprehend lower quality materials.

The PEMAT does not and did not intend to assess accuracy, comprehensiveness, or cultural 

appropriateness, or to perform readability tests. These are important criteria to consider 

assessing patient education materials on, but are beyond the scope of the PEMAT.

4.2. Conclusion

The PEMAT can help lay and health professionals select patient education materials that 

reduce health literacy demands. It is an internally consistent and reliable instrument with 

evidence of construct validity that can be used to assess the understandability and 

actionability of printable and audiovisual materials on diverse topics. As such, the PEMAT 

advances the National Action Plan goal to “develop and disseminate health and safety 

information that is accurate, accessible and actionable” [10].

4.3. Practice implications

The PEMAT is a user-friendly tool that does not require training. Anyone (e.g., clinician, 

medical librarian, patient educator) can use it to identify understandable and actionable 

patient education materials. A web-based, simple, user-centered interface allows for ease of 

use and immediate, auto-calculated results to further assist lay professionals in their 

assessment of materials. We expect the PEMAT functionality to continue to evolve as it is 

disseminated.
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Table 4

Demographic characteristics of consumers.

Consumers (n = 47) Number (%)

Gender

 Male 22 (46.8%)

 Female 25 (53.2%)

Age mean (±SD) 36.4 (±13.2)

Age range

 19–24 10 (21.3%)

 25–39 17 (36.2%)

 40–49 11 (23.4%)

 50–64   8 (17.0%)

 65+   1 (2.1%)

Hispanic/Latino

 Yes 19 (40.4%)

 No 28 (59.6%)

Racea

 White/Caucasian 18 (38.3%)

 Black/African American 15 (31.9%)

 Asian   1 (2.1%)

 American Indian or Alaska Native   2 (4.3%)

 Other 17 (36.2%)

Highest grade

 High school or GED 33 (70.2%)

 Some high school 14 (29.8%)

Health literacy (STOFHLA)

 Adequate (range 23–36) 47 (100.0%)

a
Consumers could indicate more than one race, so this number does not add to 47 or 100%; “Other” race indicated was most commonly a Latino 

ethnicity (e.g., Puerto Rican).
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Table 6

Correlation between PEMAT scale results and consumer testing results.

Pearson’s product-moment correlation (r)

Material type All Audiovisual Print

Understandability

PEMAT and comprehension scores 0.12   0.12   0.39

PEMAT and rating scores 0.21 −0.04   0.72

Actionability

PEMAT and comprehension scores 0.87**   0.88   0.96**

PEMAT and rating scores 0.61   0.91* −0.10

*
p < 0.1.

**
p < 0.05.
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Table 7

Comparison of consumer testing results and average grade level.

Material #, type, and topic Consumer testing results Readability

Measure Average comprehension score (%) Average numeric score a Average grade level

Material #1: print-colonoscopy 79 9 10.9

Material #2: print-colonoscopy 72 7 11.5

Material #3: print-colonoscopy 77 9.3   8.4

Material #4: A/V-colonoscopy 74 8.5 11.3

Material #5: A/V-colonoscopy 81 9.9   8.1

Material #6: A/V-colonoscopy 76 8.5 11.6

Material #7: print-inhaler/asthma 67 6.2 13.5

Material #8: print-inhaler/asthma 64 7.9 10.7

Material #9: print-inhaler/asthma 80 8.4   7.7

Material #10: A/V-inhaler/asthma 51 7.6 10.3

Material #11: A/V-inhaler/asthma 96 N/A 11.9

Material #12: A/V-inhaler/asthma 84 9.4   9.1

a
Numeric score: 1 = hardest to understand/least actionable, 10 = easiest to understand/most actionable.
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