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Health communicators help promote recommended health behaviors by providing accurate, actionable health information that is easy to read and understand. The COVID-19 public health crisis presents a special challenge to clear health communication because some populations most affected by the virus are also at risk for limited health literacy. We collected 28 consumer COVID-19 materials from the internet using popular search engines. We then assessed the materials for readability, understandability, and actionability using validated tools. Aggregate results suggest that the sample of materials was difficult to read and lacked a number of recommended features that promote a readers' ability to understand and act upon the information. We present these findings, their implications for health equity, and their limitations and then suggest ways to improve future health communication about time-sensitive infectious diseases.
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INTRODUCTION

COVID-19 is a respiratory illness caused by the novel coronavirus SARS-CoV-2 (Lai et al., 2020), identified in late December of 2019. On March 11, 2020, the World Health Organization (WHO) declared a pandemic1. On March 31, 2020, the WHO reported a worldwide burden of 750,890 confirmed cases and 36,405 deaths2. Also on March 31, 2020, the Institute for Health Metrics and Evaluation projected 83,967 deaths from COVID-19 in the US alone by August 13. As of June 7, 2020, at the time of this writing, there have been 109,901 US deaths4.

One of the WHO's strategic objectives to respond to this pandemic included public communication about disease risk along with details to counter misinformation2. Many organizations have posted information about COVID-19 online in an effort to educate the public about the evolving situation. Likewise, the public is seeking information about the pandemic. A study conducted by the Pew Research Center in late March 2020 found that 7 in 10 US adults had used the internet to learn about COVID-195.

In their communications, public health authorities frequently include actions that community members can take to limit the spread of COVID-19 (e.g., properly washing hands and staying home if ill). To follow public health guidance, consumers must be able to read and understand instructions, but this is a challenge for most adult Americans. Only 12 out of 100 have proficient health literacy skills (Kutner et al., 2006). Being able to read, or general literacy, is important to health literacy, which comprises a larger set of skills. Beyond the ability to read prose narrative, health literacy skills encompass information-seeking, interacting with forms and other documents, and the ability to use numbers to improve health.

Populations at risk for limited health literacy include those who are older and those from minority groups (Kutner et al., 2006). Compared with 12 out of 100 adults in the general population with proficient health literacy, only three out of 100 adults over age 65 fall into this category. Similarly, most racial and ethnic minorities fare worse than their white peers. Among African Americans and Hispanics, just two and four out of 100, respectively, demonstrate proficient health literacy skills (Kutner et al., 2006).

Of note, the same populations are at increased risk for COVID-19 infection and death (Mueller et al., 2020). Adults over 65 make up ~80% of COVID-19 hospitalizations. Weekly reports continue to show greater numbers of COVID-19 deaths among older adults6. Many states are reporting that African Americans experience disproportionate rates of positive COVID-19 cases and death (Abrams and Szefler, 2020)7. As an example, an April 2020 report showed that while African Americans comprised only about 30% of the population of the state of Louisiana, they accounted for closer to 70% of the state's COVID-19 deaths (Yancy, 2020). And in Baltimore, where Hispanics comprised 5% of the population, they accounted for 12% of the COVID-19 patient population8. A May 29, 2020 report stated that rates of hospitalizations for African Americans were 4.5 times that of whites, and rates for Hispanics were 3.5 times that of whites9. Because these populations are at increased risk for COVID-19 and its complications and are also likely to be limited by health literacy, clear communication with them about COVID-19 is of critical importance.

While often described as a measure of individual capacity, health literacy is influenced not only by individual characteristics, but by the demands or complexities of the health information itself10. To address limitations in the health literacy skills of consumers, communicators can follow recommended practices to produce health information that is readable, understandable, and actionable11, 12.

Our team used validated formulas and tools to formally assess a sample of highly visible online COVID-19 materials retrieved during late March 2020 to determine how readable, understandable, and actionable they were. The results point to a number of techniques that could be used to improve current and future messaging and to better engage individuals in public health behaviors that limit the spread of infectious diseases.



MATERIALS AND METHODS

The purpose of this study was to evaluate online COVID-19 information intended for and easily accessible by the general public.

To locate the content most likely to be viewed by consumers, we used three top search engines (Google, Yahoo!, and Bing)13 and searched for content using the “incognito” method to prevent previous internet search history from affecting the search results. During the week of March 23, 2020, we entered four terms into each search engine: coronavirus, covid-19, covid19, and covid 19. Within each set of search results, we chose the top six web site links for further review. We excluded all sponsored or promoted content and content from news outlets. In addition to helping avoid bias that may be found in these materials, our selected assessment tool is designed to assess educational materials rather than news or advertisements.

Of the top 72 links initially identified, we removed 44 duplicates. We followed the remaining 28 links to their respective web sites. If the material that appeared at the landing page met our inclusion criteria, we included it in our assessment. If it did not, we identified the next available appropriate material within the site, using a left-to-right and top-to-bottom approach. Inclusion criteria were met if the material was clearly directed at the general public and if it was at least 100 words in length. The software we used for readability assessments includes a cautionary note that samples smaller than 100 words do not produce valid readability results. The majority of final materials assessed were posted by public health entities at the state, national, and international levels.

Once the appropriate content was selected for study, we assessed the materials for readability, understandability, and actionability using standardized processes to promote interrater reliability. To assess readability, two trained staff cleaned each material (e.g., removed bullets and extraneous punctuation) and used Seven Formulas software (Micro Power & Light Co., Dallas, TX, USA) to generate results from three validated formulas: Flesch-Kincaid (Kincaid et al., 1975), SMOG (McLaughlin, 1969), and Fry Graph (Fry, 1968). We averaged the scores from the three formulas to arrive at a mean readability score for each material, and used those to arrive at a mean readability score for the entire sample. Further, we categorized each material and the sample into the “easy,” “average,” or “difficult” level12.

Recognizing the limitations of readability assessments to judge how understandable or actionable a material is (McGee, 2010), we used the Patient Education Materials Assessment Tool for Print Materials (PEMAT-P) (Shoemaker et al., 2013) to assess those domains. The PEMAT-P includes 17 items to assess understandability and 7 items to assess actionability and produces separate percentage scores for each area.

In accordance with the PEMAT User's Guide, two reviewers independently assessed each material using the PEMAT scoring sheet. For each item, each user assigned a score of 0 (disagree), 1 (agree), and where indicated by the User's Guide, N/A (not applicable). After independently reviewing each material and scoring it across the 24 items, pairs of reviewers met to review and discuss scores. Where reviewers did not agree on an item, the User's Guide was consulted as needed, reviewers looked at the material together, and after discussion arrived at consensus on a final score for each of the 24 items. Results were entered into an Excel spreadsheet, and authors used Excel features to generate mean scores for readability, understandability, and actionability across materials.



RESULTS


Key Findings: Readability

Using the Flesch-Kincaid, SMOG, and Fry readability formula results obtained from Seven Formulas software, we calculated the mean readability score across the 28-material sample at grade 10, which places the mean in the “difficult” category. Of the 28 selections tested, only 2 (7%) were assessed as “easy” (grade 6 or below). Another 10 (36%) were in the “average” range (grades 7 to 9), and the majority (16, or 57%) were assessed as “difficult” (grade 10 or above).



Key Findings: Understandability and Actionability

The PEMAT-P includes 17 items to assess understandability and seven to assess actionability, and it produces a percentage score for each domain. The higher the percentage score, the more understandable or actionable the material is. Our study revealed some important strengths and weaknesses of online consumer information about COVID-19. Results for selected PEMAT-P items are presented in Table 1 along with examples to illustrate each of these concepts. The number of materials scored for each item varied as not all PEMAT-P items were relevant to all materials.


Table 1. Selected PEMAT-P scores and examples.
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The mean score for understandability across all materials was 70%. Overall, the sample scored well on the items related to quantitative expression. Most materials (92%) presented numbers clearly (e.g., used whole numbers rather than fractions or decimals), and all (100%) avoided requiring readers to perform calculations. Another strength is that 75% of materials presented the content in a logical sequence; that is, in the order in which readers would expect.

With respect to actionability, the mean score across the sample was 79%. Almost all materials (93%) included at least one action readers could take, and 64% addressed readers directly when giving instructions.

Unfortunately, there were also several concerning deficiencies in many of these materials. With respect to helping the public understand relevant information, just over half (58%) of the materials made the purpose of the material completely evident. Clearly stating the purpose in the title or introductory text tells a reader whether they are the intended audience and the essence of what they should learn by reading it.

We also observed that many materials failed to use plain language in their word choices. Plain language refers to writing that a reader can understand the first time they see it (Sunstein, 2011). The PEMAT includes two items to assess word choice: one to determine if medical jargon was used unnecessarily or without being defined and another to determine the degree to which common, everyday terms were used (e.g., “used” rather than “utilized”). A majority (57%) failed to meet one or both of these standards.

Fewer than half (39%) of the materials included visual images when such an image would have helped readers understand the information. User guidance from the PEMAT-P directs scorers to reflect a negative (disagree) score when the scorer can identify at least one image that, in included, would improve the likelihood of the reader understanding it. For example, we noted many references to maintaining a 6-foot space between persons. In our experience, many adults struggle to derive value from mathematical concepts such as measurements; thus, this is a concept that would likely be better understood with the addition of a visual image.

Although almost all materials included at least one action a reader could take, fewer than two-thirds (61%) included manageable, explicit steps to act on the instructions. However, for several of those that did include an explicit step, the step was simply to click a link to a different website or document.




DISCUSSION


Public Health Impact

During public health emergencies, the public needs easy access to health information that is clear, meaningful, and actionable. Our results are similar to those of previous assessments of health information (Davis et al., 1990; Stossel et al., 2012; Haller et al., 2019; Prince et al., 2019) and suggest that even during a high-stakes public health threat, deficiencies in the quality of consumer health information are common. This is especially concerning given that people in high-risk categories for limited health literacy (e.g., older adults, people with chronic health conditions, and minorities) are also the people at high risk of experiencing the worst effects of COVID-19.

These results also have implications for public health ethics. Like other health professions, public health is guided by a set ethical principles (Public Health Leadership Society, 2002; Thomas et al., 2002). These include equity, transparency, and trust. A common concern among public health ethicists is that standard medical models and practices disenfranchise certain populations, including the elderly (Shepherd, 2019), sex and gender minorities (Littlejohn et al., 2019), and racial and ethnic minorities (Thomas, 2019). Consider, for example, advance directives. While the aim of advance directives is to empower autonomy, many living will forms are “blunt” instruments that lack nuanced options for care. And forms that do attempt to provide more options “become increasingly legalistic, lengthy, and difficult to understand” (Shepherd, 2019, p. 186). People who struggle with health literacy are disproportionately disadvantaged by these obstacles.

Further, many such obstacles have led to suspicion and avoidance of well-ness and preventive care among these populations and are often cited as contributing to health inequities (Casagrande et al., 2007; Bauer et al., 2014; Weisz and Quinn, 2018). For example, LaVeist et al. (2009) found that mistrust of health services among African Americans led to significantly more underutilization of health services than their white counterparts.

Recognizing these obstacles places an additional responsibility on public health officials to reduce barriers to care and to rebuild trust within these communities. This means that a deficiency in the readability and actionability of public-facing health information is also a deficiency in responsibility to public health ethics and a missed opportunity to promote health equity. This responsibility is heightened in public health crises, like COVID-19, where populations already at risk for disenfranchisement are also at higher risk of the worst effects of the virus. However, one way to reduce barriers to care is to improve access to accurate health information by addressing the health literacy needs of populations at higher risk of harm from public health emergencies.



Limitations

Our study was limited by several factors. As our intent was to quickly assess and report on a sample of consumer health information to highlight opportunities to improve communication as the pandemic progresses, we selected a brief period in time and a small number of materials to include in our assessment; thus, the materials chosen may not fully reflect the quality of consumer health materials on this topic.

We gathered our data during the week of March 23, 2020, just weeks after the first case of COVID-19 was reported in the US. Given the lack of expert consensus on many of the issues related to COVID-19 at that time, it is possible that some writers of public health information were cautious about how much information and advice to include in the informational materials.

Further, given the disagreement among experts over certain kinds of advisable actions (e.g., whether the general public should wear masks and whether gatherings of more than two people are safe14, 15, 16) it is not surprising that actionability among the materials was limited and that explicit advice may have been omitted intentionally.

Further still, as the pandemic progressed quickly, we acknowledge that for those working in all areas of the COVID-19 response, time was of the essence, and there was likely little time to apply standard editing processes or other routine approaches to optimize clarity.

Although we took steps to mitigate filtering biases in our searches (using multiple computers and searching in “incognito” mode), we acknowledge that our searches could have been influenced by our geographic location and the past search histories of users who work in health-related fields.

Finally, while the validated tools we used to assess these materials are considered the best available, they are not without limitations. Readability is not an exact science, and there is some interprofessional disagreement over how precisely to determine whether a word or phrase is understandable to the “average” person. Although we followed the PEMAT-P user instructions for scoring materials, some subjectivity remained. In those cases, we established a group consensus on how to score items. Lastly, a favorable score on the PEMAT-P does not guarantee that the material is of high quality.



Future Studies

Our findings are similar to many other reviews of consumer health information, which raises questions about how health communicators perceive the readability, understandability, and actionability of their own work. As there is currently no research on these perceptions, future studies could collect evidence about those perceptions and then compare them with the results of validated assessments of their work. When perceptions and formal assessments differ, interventions could advocate for the use of validated assessment tools and provide training for health communicators.

Investigators could also determine the degree to which efforts to ensure readable and actionable materials were employed, along with related barriers. This information could help communications teams plan ahead for providing clear health information during future events that require timely outreach to the public.

Further, while COVID-19 is genuinely novel, it is only one of many infectious diseases that health professionals address regularly, including tuberculosis, hepatitis, and Ebola. These illnesses warrant the time and effort required to develop messaging templates that are readable, understandable, and actionable. These templates would then allow for quickly disseminating information about new public health threats. Our findings suggest that those creating such templates should pay special attention to:

• Stating clearly the purpose of the material

• Reviewing the information for plain language

• Replacing or defining and explaining any medical terms

• Using visual aids to make the material easier to understand or the actions easier to take

• Giving explicit, manageable steps for any actions readers are asked to take
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None of the materials required the reader to add, subtract, multiply or divide, or perform
any other mathematical operation.

Material should only use numbers when needed and when they are used they should be
clear and easy to understand.

« Wash your hands with soap and water for at least 20 seconds

* 15 days to slow the spread

 Avoid social gatherings in groups of more than 10 people.

Information in these materials were presented in a logical order with the most important
information first and similar information grouped together.

Many materials would benefit from the use of a picture to show the reader:

o How far apart six feet is (a commonly recommended distance to keep between
themselves and others)

« Samples of appropriate cleaning products and their labeling

Examples of technical and likely unfamiiiar words found in materials:

Acceleration

* Acquired

« Contaminated

« Continually

* Novel

* Produced

Sustainably

Several materials failed to include a title o text upfront to tell the reader at a glance what

the material is about.

Examples of medical terms used but not defined:
Acute

Cardiovascular disease

Chronic

Infectious diseases

Respiratory hygiene

Saiva

oo e e

Specific actions for the reader o take to keep from getling the virus were included in most
materials. Examples included washing hands and staying home when il.

Examples of actions recommended but not broken down into manageable steps and thus

not fully actionable:

 Clean and disinfect surfaces (without steps on how to do so)

 Seek medical care (with no guidance as to whether to call primary care, urgent care,
specialty care, or emergency care)

Example of failing to say *you" or begin a directive with an action verb

« The Department of Public Health recommends that people who have returned from
traveling outside the state for business or vacation voluntarly self- isolate for 14 days
following their return and monitor for fever and other symptoms
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