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Abstract

The objective of this study was to assess online American patient education material (PEM)

related to eye cancers in order to determine the quality of the content and appropriateness

of the contents’ reading level as it relates to the American population. PEMs were extracted

from fifteen American cancer and ophthalmology associations and evaluated for their read-

ing level using ten validated readability scales. PEMs then had all words extracted and eval-

uated for their difficulty and familiarity. The quality of the PEMS were assessed according to

DISCERN, Heath On the Net Foundation Code of Conduct (HONCode), and JAMA bench-

marks. Overall, online PEMs from the associations were written at a 11th grade reading

level, which is above the recommended 6th grade reading level. The difficult word analysis

identified that 26% of words were unfamiliar. Only one of the fifteen association held a HON-

Code certification while no organization met the standards of all four JAMA benchmarks.

The average score for DISCERN was 2.4 out of a total of 5 for the fifteen questions related

to treatment option information quality. Consideration should be made to create PEMs at an

appropriate grade reading level to encourage health literacy and ultimately promote health

outcomes. Associations should also focus on incorporating easily identifiable quality indica-

tors to allow patients to better identify reputable resources.

1. Introduction

The internet has become a widely used resource for health-related information due to its

increasing popularity and accessibility. In fact, approximately 61% of Americans use the inter-

net with the intent of finding information related to their health [1, 2]. This online health

information seeking behavior has been accompanied by a significant increase in the number

of available health-related information materials over the last few years. Therefore, it is impera-

tive that quality health related information is easily identifiable, reliable, and written at a level

that most Americans can understand to better inform and empower those in their health-

related decision making [3].
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Health literacy is defined as “the degree to which individuals have the ability to find, under-

stand, and use information and services to inform health-related decisions and actions for

themselves and others” [4]. In a study conducted by the National Assessment of Adult Literacy,

it was found that 22% of American adults had basic health literacy levels and 14% had below

basic health literacy levels [5]. Additionally, the average grade reading level (GRL) of Ameri-

cans is between the 7th and 8th grade level [6]. Due to these findings, it is recommended that

health related information should be written two GRLs below the average GRL (e.g., a 6th GRL

or below) to enable comprehension [4, 6, 7]. Clinically, patients who have low health literacy

levels have difficulty understanding health information and are at an increased risk for nega-

tive health outcomes [8]. Readability is an important component of health literacy which refers

to the ease with which an individual can understand written text and can be used to assess the

GRL of health materials [9]. Online patient education materials (PEMs) that have low readabil-

ity may create unnecessary barriers for patients seeking to understand health information. As

patients increasingly turn towards the internet for health information, online PEMs need to be

written at a 6th GRL or below.

Cancer is the second leading cause of death in the United States, accounting for an esti-

mated 1.9 million new cancer diagnoses and 609,360 deaths in 2022 [10]. For many cancer

patients, the internet is one of the first resources they pursue to obtain cancer-related informa-

tion. In fact, between 16–69% of patients have been found to search the internet to obtain can-

cer-related information [11]. Health literacy is particularly important in a cancer setting,

where patients are exposed to numerous treatment options and are required to make decisions

during multiple stages of cancer care such as prevention, screening, and treatment. As a result,

poor health literacy may negatively affect patients at every stage of their cancer journey [12].

Unfortunately, there is a disparity in the amount of online health content that patients can

obtain with regards to rare cancers, which are defined as those cancers that occur in less than

40,000 people per year, as compared to more common malignancies [13]. Many eye cancers

are classified as rare, with an estimated 3,360 new cases of eye cancers in the United States in

2022 [14, 15]. Readability studies have been conducted on online patient education materials

from a variety of topics in ophthalmology or cancer [16–20]. Some studies focus on a single

ophthalmology condition, such as diabetic retinopathy, while other readability studies assess a

wide range of ophthalmology conditions [6, 16]. Similarly, there have been readability studies

focused on common cancers such as breast, colon, and prostate cancers [21]. To date, there

have been no readability and quality assessments of online PEMs for rare eye cancers. Research

pertaining to this is further necessitated by the fact that there are very limited online options

for patients to obtain PEMs regarding these specific cancers. Therefore, this study aims to

assess the readability and quality of online patient education materials on rare eye cancers.

2. Methods

2.1. Sample collection

In this study, we evaluated the websites of 20 major national ophthalmologic and cancer asso-

ciations, including the American Academy of Ophthalmology (AAO), American Association

of Ophthalmic Oncologists and Pathologists, American Association for Pediatric Ophthalmol-

ogy and Strabismus (AAPOS), American Glaucoma Society (AGS), American Society of Cata-

ract and Refractive Surgery, American Society of Ophthalmic, Plastic and Reconstructive

Surgery, American Society of Retina Specialists, American Uveitis Society, Cornea Society,

North American Neuro-Ophthalmology Society (NANOS), Aim at Melanoma, Melanoma

Research Foundation (MRF), Ocular Melanoma Foundation (OMF), American Cancer Soci-

ety (ACS), American Childhood Cancer (ACC), Cancer.net (C.net), CancerCare (CC),
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Children’s Oncology Group (COG), National Cancer Institute (NCI), and National Pediatric

Cancer (NPC). Associations were selected to consider the range of individuals the information

would be applicable to (e.g., national association were favored over state specific associations),

geography (U.S. based), as well as through a literature search [7, 8, 17, 18]. These 20 associa-

tions were then evaluated to see if they contained information related to eye cancers. Fifteen of

the 20 associations contained eye cancer related information (Table 1).

During May and June 2021, all internet-based PEMs were extracted from the associations’

websites. Fifteen national associations were identified that contained information related to

eye cancers and are listed in Table 1 along with the number of unique PEMs obtained from

each association. The PEMs included materials describing any eye cancer related topic with

intended use by patients. If a document was a pdf, then they were manually converted to plain

text for further analysis. Text sections of nonmedical information were removed from each of

the PEMs before analysis, as described previously [22–26].

2.2. Document readability analysis

A readability assessment was then performed as described previously [22–26]. The software

package Readability Studio professional edition version 2019.3 (Oleander Software, Ltd) was

utilized to determine the GRL of the PEMs through eight numerical scales and two graphical

scales. The eight numerical scales comprised of the Degrees of Reading Power (DRP) and

Grade Equivalent (GE) test, Flesch-Kincaid Grade Level (FK), Simple Measure of Gobbledy-

gook Index (SMOG), Coleman-Liau Index (CLI), Gunning Fog Index (GF), New Fog Count

(NFC), New Dale-Chall (NDC), and Ford, Caylor, Sticht (FORCAST) scale. The two graphical

scales included the Raygor Readability Estimate Graph (RREG) and the Fry Readability Graph

(FRG). These ten scales are externally validated and are frequently used to evaluate the read-

ability of medical text [22–26]. Multiple readability scales were utilized to provide a holistic

understanding of the PEM’s readability and to ensure no single parameter skewed the GRL of

Table 1. Cancer and ophthalmology associations’ patient education material: A depiction of the associations that

provide patient education material and their respected number of patient education material(s).

American Association Documents, No.

Cancer.net (C.net) 56

American Cancer Society (ACS) 41

American Academy of Ophthalmology (AAO) 10

Ocular Melanoma Foundation (OMF) 8

Melanoma Research Foundation (MRF) 5

Children’s Oncology Group (COG) 4

National Cancer Institute (NCI) 3

American Society of Retina Specialists (ASRS) 2

CancerCare (CC) 2

American Childhood Cancer (ACC) 1

National Pediatric Cancer (NPC) 1

National Eye Institute 1

American Optometric Association 1

American Association of Pediatric Ophthalmology 1

Aim at Melanoma 1

A depiction of the American Cancer and Ophthalmology associations that provide patient education material and

their respected number of unique patient education documents.

https://doi.org/10.1371/journal.pgph.0001967.t001
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any one association. Most readability scales use a combination of parameters, such as the aver-

age sentence or word length, the average number of words per sentence, the number of sylla-

bles per word, or the presence of difficult or unfamiliar words (S5 Table). Limitations can

occur if only one readability scale is used. For example, PEMs which contain medical jargon

with few syllables, such as biopsy, may have a low GRL using a read- ability scale which relies

on the number of syllables (e.g., FORCAST), but would have a high GRL in NDC which looks

at the relative amount of unfamiliar to familiar words.

PEMs often contain text that must be modified to ensure that the readability scales can be

applied properly during the analysis. The alterations overcome limitations in the analysis

where long stings of bullet points containing no punctuation will be seen as a single run on

sentence despite the known increase in comprehension bullet points have. To address this lim-

itation, PEMs were individually edited to create high- and low-sentence documents, as

described previously [22–26]. The GRL using the eight numerical scales organized by cancer

type and the top three contributing associations can be seen in Fig 1A and 1B respectively.

Greater granularity of each of the readability scales is provided in S1 Fig. The FRG and RREG

assessment of each cancer type and association can be seen in S2 and S3 Figs respectively, and

reports the results of the high sentence estimates (equating to the lowest potential GRL).

2.3. Difficult word analysis

The difficult word analysis was implemented as described previously [22–25]. Analysis

included the identification of the number and percent of complex words (three or more sylla-

ble words), long (six or more characters) words, and unfamiliar words according to the NDC

criteria [S1–S4 Tables]. All words from the PEMs were also extracted and compared to the

NDC word list as well as the New General Service List. Words that appeared in either of the

lists, including words with the same base word but different tense, were removed and consid-

ered as non-jargon words. All words that appeared in less than three PEMs or had a total fre-

quency below three were excluded from analysis. The top ten most frequently identified words

were then extracted and had their different tenses combined. Alternative words were then pro-

posed for these most frequently identified words, either using the Readability Studio Software,

the Merriam-Webster Thesaurus or in consultation with a medical doctor, to identify syno-

nyms that can decrease the difficulty of the word.

2.4. Quality analysis

A quality analysis was performed using three well established, validated tools including Health

On the Net (HON) Foundation Code of Conduct (HONCode), DISCERN, and JAMA bench-

marks. HON is a non-profit organization which holds a consultative status with the Economic

and Social Council of the United Nations. HONCode evaluates the credibility and reliability of

information for medical and health websites. Websites can apply for certification and are

assessed for disclosure of authors’ qualifications, attribution/citation of sources, data protec-

tion, justifiability, transparency, and disclosure of sources of funding and advertising. At the

time that this manuscript was written, over 7,000 websites hold a HONCode certification with

80% of the websites located in the United States [27]. All associations had their HONCode cer-

tification status identified through the HONCode portal. DISCERN, as seen in S6 Table,

assesses the quality and reliability of consumer health information by grading 16 items (con-

cerning reliability, description of treatment choices, and overall rating) from 1 (inferior) to 5

(superior). Quality is assessed on a scale from 16 to 80, with higher scores indicating higher

quality information [28]. Associations had their treatment related PEMs collected to exhaus-

tion and analyzed by two independent reviewers according the DISCERN criteria. The scores
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of the two reviewers were then averaged for each of the PEMs and the association’s score was

determined by averaging all of the PEMs analyzed. Lastly, the JAMA benchmarks were used to

assess the accountability of each website. This instrument evaluates the presence of four com-

ponents: authorship, references, disclosure (including ownership, advertising policy, sponsor-

ship, and conflicts of interests), and currency (e.g. date of creation/update) [29]. Up to ten

PEMs were randomly collected from each association and evaluated by two independent

reviewers for each of the four criteria. Because the scores for the JAMA benchmarks are binary,

1 (meets all criteria) and 0 (does not meet all criteria), the mode was used to determine the

score of each of the associations.

2.5. Statistical methods

Graphical data in Fig 1 was reported as the arithmetic mean with the error bars representing

the standard deviation. Briefly, data sets had their normality tested using a Shapiro-Wilk test

and were cross-examined using a quantile-quantile plot when central limit theorem conditions

were not met. Equal variance was tested using a Bartlett’s test to see if the data would need to

be transformed before analysis. Normally distributed data with equal variance then underwent

a one-way Analysis of Variance (ANOVA). If the data was not normally distributed, then a

non-parametric, Kruskal-Wallis test, was employed. Multiple comparison’s tests were utilized

to identify differences between sample means in the ANOVA analysis. Statistics were analyzed

using Graph Pad Prism 9.

3. Results

3.1. Readability analysis

137 PEMs were collected and analyzed (Table 1). The average GRL of the eight readability

scales for each cancer type are as follows: ocular melenoma (11.9 +/- 1.6), retinoblastoma (10.3

+/- 1.5), eyelid epithelial cancer (10.6 +/- 1.7), and lacrimal glad cancer (10.8 +/- 1.3). The

overall mean was (10.9 +/- 1.5), with a GRL range from 5 to 17. When individual PEMs had

their eight readability scores averaged, none were below a 6th GRL and 2 (2%) of the 106 PEMs

were below an 8th grade level. The RREG (S3A–S3D Fig) ranges from a 6th GRL to a grade

level equivalent to that of a university professor with 10% and 0% of the PEMs exhibiting a

grade level below eight and six GRL respectively. The FRG (S3A–S3D Fig) ranges from a 6th

grade to a 17th (university educated) reading level with 7% of the PEMs exhibiting a grade level

below eight and 0% below six. Fig 1A illustrates a summary of the readability tests for each of

Fig 1. Depicts a compilation of the numerical readability analyses: Degrees of Reading Power and Grade Equivalent test, Flesch-Kincaid Grade Level, Simple

Measure of Gobbledygook Index, Coleman-Liau Index, Gunning Fog Index, New Fog Count, New Dale-Chall, Ford, Caylor, Sticht (FORCAST) for (a) each of

the eye cancer types which contained more than 10 patient education materials (PEMS) and (b) the top three PEM contributing associations including Cancer.

net (C.net), the American Cancer Society (ACS), and the American Academy of Ophthalmology (AAO).

https://doi.org/10.1371/journal.pgph.0001967.g001
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the different cancer types as well as the top three contributing opthamology and oncology

associations in Fig 1B.

The average GRL of the eight readability scales for the top three contributing associations

are as follows: Cancer.net (C.net) (10.8 +/- 1.4), American Cancer Society (ACS) (10.3 +/- 1.4),

and American Academy of Ophthalmology (AAO) (9.5 +/- 1.4). The overall mean was (10.2

+/- 1.4), with a GRL range from 4 to 17. When individual PEMs had their eight readability

scores averaged, none were below a 6th GRL and 3 (3%) of the 107 PEMs were below an 8th

GRL. The RREG (S3E–S3G Fig) ranges from a 6th GRL to a grade level equivalent to that in

university with 12% and 0% of the PEMs exhibiting a GRL below eight and six level respec-

tively. The FRG (S2E–S2G Fig) ranges from a 6th grade to a 17th (university educated) reading

level with 10% of the PEMs exhibiting a grade level below eight and 0% below six. No cancer

type nor association was identified as being statistically significantly more difficult or easy as

any of the other cancer types or associations (defined as having a statistical significance on five

or more of the eight numerical scales relative to its comparitors).

3.2. Difficult word analysis

From the difficult word analysis, it was found that the PEMs, on average, were comprised of

(17.4 +/- 5.1) %, (14.3 +/- 3.4) %, (13.7 +/- 3.1) %, (15.3 +/- 3.5) % complex words for PEMs

pertaining to ocular melanoma, retinoblastoma, eyelid epithelial cancer, and lacrimal gland

cancer respectively (S2 Table). Additionally, (35.1 +/- 5.0) %, (33.0 +/- 4.4) %, (35.0 +/- 4.5) %,

and (33.6 +/- 4.1) % of words were identified to contain 6 or more characters and (30.0 +/-

5.2) %, (24.1 +/- 5.2) %, (25.2 +/- 4.8) %, and (27.2 +/- 5.2) % of words were identified as unfa-

miliar, respectively. The top three associations which contributed the most PEMs (C.net, ACS,

and AAO) had similar values for complexity [(14.8 +/- 3.2) %, (12.3 +/- 3.2) %, and (14.6 +/-

2.4) % respectively], length [(34.6 +/- 4.2)%, (31.0 +/- 3.3) %, and (31.5 +/- 2.6) % respectively],

and unfamiliarity [(25.7 +/- 4.8)%, (23.3 +/- 4.3) %, and (24.3 +/- 5.0) % respectively]. There

were no associations nor cancer type which was identified as significantly less difficult than

any other (S3 and S4 Tables). The most frequent terms included melanoma (-s), retinoblas-

toma (-s), radiation, diagnose (-ed, -is), chemotherapy, retina (-l), and metastases (-is, -ed,

-tic) (S1 Table). 94% of the top terms identified were medical jargon.

3.3. Quality analysis

Only C.net held an up-to-date HONCode certification with the National Eye Institute and the

ACS being the only other associations that had ever held a HONCode certification (Fig 2A). It

was identified that currency was the most common JAMA benchmark (displayed by eight

associations) while disclosure was the least common, with zero of the association displaying all

of the required disclosure criteria (Fig 2B). Additionally, no association displayed all four

JAMA benchmarks while the majority of the associations displayed either one or zero of the

benchmarks (Fig 2B). Only seven of the fifteen organizations contained PEMs which discussed

treatment options and, could therefore be evaluated using the DISCERN criteria. The average

score was 2.4 out of 5 with C.net and the ACS receiving the highest average score per question,

3.4 and 2.7 respectively, and the Melanoma Research Foundation receiving the lowest average

score per question of 1.7. The first eight questions of DISCERN are meant to assess if the

source of information is reliable while the next seven questions assess the quality of the infor-

mation regarding treatment choices. On average, associations scored more poorly on reliabil-

ity (2.0) than (2.4) quality (Fig 2D). Specifically, associations scored above average on

questions pertaining to relevance, presence of unbiases, treatment mechanism, and the display

of multiple treatment options (3.3, 2.8, 3.9, and 5 respectively). Questions pertained to having
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clearly defined aims, displayed sources of information, presented treatment benefits, and the

discussion of what would happen if no treatment was utilized, however, scored the lowest (1.4,

1.2, 1.2, and 1.2 respectively).

4. Discussion

Associations providing online cancer PEMs must take readability into consideration, espe-

cially for patients with low literacy levels. Readability assessments of online PEMs on various

medical conditions and topics have been conducted [30–34]. Those related to cancer and oph-

thalmology have also been examined; however, this is the first study evaluating the readability

Fig 2. Depicts a compilation of the quality analyses: Heath On the Net Foundation Code of Conduct (HONCode), JAMA benchmarks, and

DISCERN. (a) the number of associations which have either never had a HONCode certification, has an expired HONCode certification, or holds a

current HONCode certification (b) the number of organizations that display the quality indicators of JAMA benchmarks (c) the number of organizations

which display zero, one, two, three, or all four of the JAMA benchmarks (d) the average score for each of the associations for each DISCERN question.

Grey dashed line indicates average score.

https://doi.org/10.1371/journal.pgph.0001967.g002
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and quality of online PEMs for rare eye cancers [6, 16, 17, 35–44]. Previous readability studies

in the medical field, including topics in ophthalmology and cancer, show that online PEMs are

written above the average GRL of Americans. This study is in line with previous findings,

showing that the GRL of rare eye cancer PEMs are written above the recommended 6th GRL.

Many readability formulas have been designed to evaluate health education texts, such as

the SMOG, FRG, and NDC formulas, however, the most commonly used formulas are FK and

FRES [45, 46]. Formulas such as the SMOG and FRG have been endorsed nationally by the

National Cancer Institute and the Centers for Disease Control and Prevention [46]. Due to dif-

ferences in readability formula calculations, there is variation in readability estimates when dif-

ferent formulas are applied to the same text [45]. There is no gold standard readability formula

in healthcare; however, using more than one formula may improve the validity of the results

when the average GRL is used [45, 46].

On average, the GRL for different cancer types was found to be approximately an 11th GRL

and the average GRL for the top three associations was approximately a 10th GRL. In addition,

the difficult word analysis identified that approximately 26% of words were unfamiliar and

that 94% of the top terms were medical jargon. A study that evaluated PEMs from similar oph-

thalmology associations used in this study such as AAO, American Association for Pediatric

Ophthalmology and Strabismus, and the American Society of Retina Specialists also found

PEMs to be written above recommended reading levels, with the average for each association

being above a 10th GRL [17]. These findings, in combination with the difficult word and read-

ability analysis performed here, suggests that many associations should be focusing on decreas-

ing the difficulty of their text by replacing unfamiliar words, most of which are medical jargon,

and long words. Tailored recommendations of which words should be considered for modifi-

cation to better enable comprehension for each cancer type and top three PEM contributing

associations can be found in S1 Table.

The quality assessments used in this study are also commonly used together to evaluate

healthcare related PEMs [41–44, 47]. DISCERN and JAMA benchmarks are both validated

instruments, while HONCode has been active since 1995, with more than 7,300 websites certi-

fied across 102 countries [43]. HONCode certification, which evaluates the reliability and cred-

ibility of websites, was only present for C.net. In other studies, it was found that between a 6 to

41% of the health care websites examined were HONCode certified [41–44, 47]. Some reasons

for the few HONCode certifications identified in this study could include 1) a possible lack of

awareness by designers of health information websites, 2) the presence of an incurred cost for

3rd party certification, and 3) an awareness or concern over the lengthy certification process,

which can take up to 14 weeks [42, 43]. When assessing for the JAMA benchmarks, which

measure accountability, none of the associations met all four benchmarks. This is in alignment

with other studies that showed low adherence to the accountability criteria [16, 41]. Other

studies only found one or two websites meeting all JAMA benchmarks [42, 47, 48]. Interest-

ingly, while there was variability in the percent of websites that adhered to each of the bench-

marks across studies, the majority of studies identified currency as the most commonly

adhered to benchmark. While there is no way to know with certainty without engaging the

individual organizations, the currency attribution may be the most common due to 1) the ease

of gathering / reporting and 2) their lower potential liability relative to other benchmarks.

While this may be the case, reporting of all the benchmarks is essential as authorship affilia-

tions, commercial disclosures, and other factors can influence patient’s decisions [41, 42, 44,

47, 48].

Scores for DISCERN varied depending on question, with the average score per question

being 2.4 out of 5 for the seven associations that discussed treatment options. Associations per-

formed above average on questions involving relevance, presence of unbiases, multiple
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treatment options, and treatment mechanism, while questions involving defined aims, treat-

ment benefits, no treatment, and sources of information received a score below average. These

findings provide insight into specific website content that could be improved, which would

result in more well-rounded eye cancer PEMs. Previous readability studies that use DISCERN

show varied scores, with certain areas scoring higher than others. DISCERN assessments on

breast and colorectal cancer found scores to be “good” and thyroid cancer scores to be “fair,”

while oral dysplasia received an average score of 2.24 out of 5, similar to rare eye cancers [42–

44]. Interestingly, other studies also found DISCERN criteria such as presence of unbiases, rel-

evance, and description of treatment mechanisms to receive higher scores, while questions

involving consequences of no treatment and quality of life received lower scores [41, 43, 44].

Concepts such as consequences of no treatment and impact of treatment on quality of life take

multiple considerations into account. Given the sensitivity and complexity of the topics, these

conversations are perhaps better to be discussed with a health care team [44]. Supplemental to

this, a section within treatment related PEMs could include a description of how to hold con-

versations with the healthcare team surrounding palliation or quality of life concerns.

Although multiple readability formulas were used to determine GRL, there are limitations.

The readability formulas in this study only measure data such as sentence length and structure,

number of syllables per word, or number of familiar words. They do not measure other factors

such as document organization, layout, style, content, visuals, font size, color, and motivation

of the reader, which influence document comprehension [45, 46]. Additionally, this study did

not take cultural sensitivity into account, which could impact readability [49]. Next, the liter-

acy levels of eye cancer patients may be different from that of the general American popula-

tion. For example, the average age of diagnosis for choroidal melanomas is 60 years old,

representing an older patient population [50]. It has been found that adults aged 65 and older

are the largest group with health literacy skills of “below basic” [51]. It should also be taken

into consideration that this study only involved the general United States population and

PEMs were only retrieved from 15 American-based cancer and ophthalmology associations;

therefore, this study is not generalizable to other populations and results from the assessments

may not apply to other rare eye cancer PEMs on the internet.

Many resources have provided suggestions to improve the readability of online PEMs. The

Centers for Disease Control and Prevention created a guide for designing health communica-

tion materials while the National Institutes of Health designed Clear & Simple, a guide to help

health communicators create appropriate health content for people with low health literacy

levels [52, 53]. Other readability studies recommend shortening sentence and word length,

using an active voice, having a clear webpage layout, including multimedia, and changing

medical jargon to simpler words [32, 35]. Additional strategies to improve readability could

involve physicians discussing PEMs with patients and PEM creators obtaining feedback from

rare eye cancer patients. It is acknowledged that implementing these recommendations will

demand significant effort and time from both designers of health information websites and

healthcare providers. Additionally, it will likely necessitate supplementary financial invest-

ments from the respective associations. Despite these perceived costs, the benefits of ensuring

that patients possess sufficient knowledge, skills, and confidence to effectively manage chronic

diseases can result in higher levels of patient activation. This, in turn, has been associated with

increased screening rates and improved survival in various types of cancer [54–57].

5. Conclusion

Overall, this study demonstrates that online PEMs for rare eye cancers are written above the

GRL of the general American population and above the recommended 6th GRL. Many
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websites were found to lack quality measures according to HONCode, JAMA benchmarks,

and DISCERN criteria. Rare eye cancer associations should revise online PEMs to be written

at an appropriate GRL and display appropriate quality measures to ensure that PEMs are easily

identifiable and accessible to patients.
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