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ARTICLE INFO ABSTRACT

Keywords: Objective: Over half of Spanish-speaking patients use the internet to understand their diagnosis. We evaluated
SPa“is}{ ) readability of Spanish online patient education materials (OPEMs) about gynecologic cancer to assess compliance
Readability with National Institute of Health (NIH) recommendations to be at or below eighth grade reading level.
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Online health resources
Patient education

Methods: We conducted an online search using six Spanish gynecologic cancer terms on three major search
engines with cookies and location disabled. The first five results by cancer type were included. Readability was
analyzed by Spanish Simple Measure of Gobbledygook (SMOG) and Gilliam-Pena-Mountain (GPM) indices. One-
way ANOVA with Tukey’s Honestly Significant Difference (HSD) post-hoc analysis was performed.

Results: 322 unique OPEMs were retrieved using Spanish queries. This included 132 (41 %) from non-profit
organizations, 114 (35.4 %) from governmental organizations, and 63 (19.5 %) from academic medical cen-
ters; the remainder were from professional medical society or pharmaceutical company sources. Overall, gy-
necologic oncology OPEMs were written at a mean 9.8 + 1.2 grade reading level. Only 14 % of OPEMs were
written at or below an eighth grade reading level. There were significant differences in readability by publishing
source (p < 0.001). Though there were no significant differences in readability by cancer type (p = 0.07), the
mean reading level for all cancer types was between ninth and eleventh grade level.

Conclusions: 86% of readily searchable Spanish gynecologic oncology OPEMs are written above recommended
reading levels. Gynecologic oncologists should curate and support Spanish-speaking patients in finding high-

quality online educational content.

1. Introduction

Health literacy is closely linked to patient outcomes.(Dewalt et al.,
2004) In oncologic care, low health literacy has been associated with
decreased cancer screening, laterstage at diagnosis, and increased
mortality rates.(Samuel et al., 2019) Research shows that a significant
portion of adults in the U.S. have low health literacy. For Spanish-
speaking patients, the risk of low health literacy is even higher.(Brice
et al., 2008) Many Spanish-speaking patients report that language bar-
riers in conversations with healthcare providers due to primary lan-
guage discordance prevent them from receiving adequate information
about their cancers.(Kaplan et al., 2016) As a result, more than half of
Hispanic patients report using the internet to better understand their
medical diagnosis and support their medical decision-making.(Adepoju
et al., 2024).

Readability, an objective measure of how easily a text can be read

and understood, is a critical metric in the evaluation of patient education
materials.(Badarudeen and Sabharwal, 2010) According to the Program
for the International Assessment of Adult Competencies (PIAAC), 52 %
of American adults aged sixteen or older read below a proficient level,
defined as at or around an approximately sixth grade reading level.
Recognizing this, the American Medical Association (AMA) and the
National Institute of Health (NIH) recommend that patient education
materials be written at a sixth to eighth grade reading level to ensure
that they are understandable for most Americans.(Weis, 2003; National
Institutes of Health, 2015) When patient education materials are too
complex, they hold less utility and can negatively impact patients by
perpetuating confusion, misinformation, fear, and avoidance of care.
(Samuel et al., 2019) This makes readability of patient education ma-
terials a determinant not only of comprehension but also of patient
empowerment and ability to achieve optimal health outcomes.
Previous studies have shown that English online patient education
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materials (OPEMs) in gynecologic oncology exceed the recommended
reading level.(Samuel et al., 2019; Fahimuddin et al., 2019 May;
Ingledew et al., 2014) However, there is minimal available information
on the readability of comparable educational materials in Spanish. The
objective of this study was to determine the readability of readily
accessible Spanish OPEMs on gynecologic oncology topics and evaluate
their compliance with AMA/NIH guidelines.

2. Methods
2.1. Search strategy

Over a one-week period in March 2024, a cross-sectional online
search was conducted to identify Spanish OPEMs related to gynecologic
oncology. The search was performed in incognito mode with location
services and cookies disabled. Six distinct Spanish terms (cancer de
ttero, cancer de endometrio, cancer de ovarios, cancer de cuello de
uterino, cancer de vulva, sarcoma uterino) were entered into three
different search engines (Google, Yahoo, Bing), resulting in a total of
fifteen searches.(Martin et al., 2019) It is important to note that this
study did not require Institutional Review Board (IRB) approval, as it
exclusively utilized publicly available data devoid of any identifiable
patient health information.

2.2. Inclusion and Exclusion criteria

OPEMs included in the final analysis were selected from organiza-
tions that appeared within the top five results in each search engine. To
ensure relevance, organizations were required to appear in the top five
results for at least two different search terms. Reputable organizations
were defined as those affiliated with recognized medical institutions,
government or public health organizations, non-profit cancer education
organizations, or those providing evidence-based content. Additionally,
we reviewed OPEMs from academic medical centers that also appeared
within the top ten search results from regions with large Spanish-
speaking populations, including New York, Miami, and Southern
California.

Analyzed OPEMs met the following additional inclusion criteria:
written in Spanish, directed to patients for educational purposes,
addressing a topic in gynecologic oncology, freely available with no
charge to access content, and published by a source not affiliated with
news media. OPEMs were excluded if they were primarily multimedia,
duplicated from another source, editable by the public, or affiliated with
sponsorship. Eleven sources ultimately were reviewed including the
American Cancer Society (ACS), American Society of Clinical Oncology
(ASCO), Centers for Disease Control and Prevention (CDC), Mayo Clinic,
Merck Pharmaceuticals, MedlinePlus (National Library of Medicine),
Memorial Sloan Kettering (MSK), Miami Cancer Institute (MCI), Na-
tional Cancer Institute (NCI), Planned Parenthood, and the University of
California, San Diego (UCSD). Each website was reviewed to compile
OPEMs into a database.

2.3. Readability assessment and formulas

OPEMs from the search database were reviewed to ensure that
content was consistently measured without extraneous information with
care taken to avoid introducing formatting changes that unduly
improved or worsened readability. This included removal of navigation
links, bullet points, copyright notices, figures with captions, multimedia,
and references. Quantitative readability assessments were conducted
using Readability Studio (version 2019.1, Oleander Software Ltd.,
Vandalia, OH). Readability calculations were set as the lowest grade
level at which the average reader at grade-level could easily compre-
hend the document. Scores less than or equal to eight indicate below
high school levels of literacy consistent with AMA/NIH guidelines
whereas scores greater than twelve indicate the need for education
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beyond high school to comprehend materials.

OPEMs were analyzed using two validated Spanish-language read-
ability formulas: the Spanish Modified Simple Measure of Gobbledygook
(SMOG) and the Gilliam-Pena-Mountain (GPM) scale. These metrics
evaluate factors such as sentence length, polysyllabic word count,
number of sentences, and syllables per 100 words (Table 1).

2.4. Data analysis

Readability scores were determined for each OPEM. Mean and
standard deviations for readability scores were then assessed by OPEMs
sorted by cancer type (uterine, ovarian / fallopian tube / primary
peritoneal, cervical, and vulvar). Mean and standard deviations of
readability scores were then calculated by source type. Our eleven
OPEM sources were classified as follows: governmental organizations
(CDC, NCI, Medline Plus), academic medical centers (Mayo Clinic, MSK,
MCI, UCSD), non-profit organizations (ACS, Planned Parenthood),
medical societies (ASCO), and pharmaceutical companies (Merck).

Statistical differences in readability between cancer and source types
were analyzed using a one-way analysis of variance (ANOVA) test fol-
lowed by Tukey’s post-hoc test to confirm the results. Spearman’s cor-
relation analysis was performed to assess the relationship between
SMOG and GPM scores. A significance level of p < 0.05 was set for all
comparisons.

3. Results

A total of 322 OPEMs from eleven sources were identified from our
search strategy and included in analysis. This included 116 (36 %) from
ACS, 54 (17 %) from CDC, 32 (10 %) from MCI, 31 (10 %) from NCI, 29
(9 %) from Medline Plus, 16 (5 %) from Mayo Clinic, 16 (5 %) from
Planned Parenthood, 10 (3 %) from MSK, 8 (2 %) by Merck,5 (2 %) from
UCSD, and 5 (2 %) by ASCO (Fig. 1). OPEMs were distributed across
cancer type with 77 (29 %) for cervical cancer, 74 (28 %) for endome-
trial cancer, 61 (23 %) for ovarian / tubal / peritoneal cancer, 49 (18 %)
for vaginal/vulvar cancer, and 6 (2 %) for gestational trophoblastic
neoplasia (Fig. 1).

The mean readability level was 9.8 + 1.2 by SMOG scores and 8.7 +
2.0 by GPM scores with an overall mean readability level across both
formulas of 9.3 + 1.8 (Table 2). OPEMs were written between a range of
6th to 17th grade levels, meaning that the highest scoring documents
required graduate-school level reading capabilities. The SMOG formula
showed that 44 (14 %) of OPEMs were written at or below the recom-
mended reading level of 6th to 8th grade, with 1 (0.3 %) OPEM meeting
the AMA guideline of at or below 6th grade reading level. Calculations
using the GPM formula showed that approximately 162 (51 %) of
OPEMs were below 6th to 8th grade level, with 25 (8 %) at or below a
6th grade reading level. (Fig. 2).

OPEMs were analyzed by source type (Fig. 3). One-way ANOVA
showed a statistically significant difference in readability by source type
(p < 0.001) This was confirmed with Tukey-Kramer post-hoc analysis.
The governmental OPEMs (mean readability 9.3 & 0.9) were written ata
significantly lower grade level than all other associations. Moreover,
pharmaceutical OPEMs (mean readability 11.0 4+ 0.5) required a

Table 1
Spanish Readability Formulas.
Name Formula
Spanish Modified  sMOGgrade = 1.0430 x +/{numberofpolysyllabicwords} + 3.129
Simple SOL/SMOG = —2.51 + 0.74*[SMOGgrade]
Measure of
Gobbledygook
(SOL/SMOG)
Gilliam-Pena- X axis = # of syllables per 100 words — 67
Mountain Y-axis = # of sentences per 100 words
(GPM)
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Figure 1: Online Patient Education Materials Characteristics
A) By Source B) By Cancer
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* Documents general in nature and not related to a specific cancer type were excluded from analysis

Fig. 1. Online Patient Education Materials Characteristics. A) By Source B) By Cancer * Documents general in nature and not related to a specific cancer type were

excluded from analysis.

Table 2
Mean grade level including standard deviation by organization.
Source Type Grade Level  Grade Level Organization
(GPM (SOL/SMOG
Formula) Formula)
Academic Medical 8+1.0 9.1+0.6 Mayo Clinic
Center
8.+£1.3 8.6 £ 0.6 Memorial Sloan
Kettering
12+ 29 10.8 £1.5 Miami Cancer Institute
7+1.7 83+1.1 University of California
San Diego
Governmental 8+1.38 9.4+0.8 Center for Disease
Control
8+1.0 8.5+ 0.5 Medline Plus
8+1.5 9.8 +0.8 National Cancer
Institute
Non-Profit 9+1.7 10.3 £1.1 American Cancer
Organizations Society
7+1.0 9.1+0.38 Planned Parenthood
Medical Society 10 £ 0.5 10.5+ 0.2 American Society of
Clinical Oncology
Pharmaceutical 10 +£ 0.5 11+ 0.5 Merck Manuals

significantly greater reading grade than all other associations. OPEMs
were also analyzed by cancer type. Differences in readability level in
OPEMs by cancer type were not statistically significant. Interestingly,
the two cancer types with the fewest number of OPEMs trended toward
the extremes of scores with vaginal/vulvar cancers having the lowest
mean reading level (9.6 + 1.2) and gestational trophoblastic disease
having the highest (10.7 + 1.5).

Comparison of SMOG and GPM scores for all OPEMs yielded a

Spearman correlation coefficient of 0.79, indicating a strong monotonic
relationship with similar OPEM rankings between variables (Fig. 4).
SMOG scores tended to be higher across OPEMs and confined to a nar-
rower range compared to GPM scores that demonstrated a lower mean
but greater standard deviation across OPEMs.

4. Discussion

Our data demonstrate that nearly all Spanish gynecologic oncology
OPEMs from eleven different organizations across five different source
types are written above the reading level of the average patient,
requiring a mean 9th grade reading level for understanding. Only 0.3 %
and 8 % (SMOG and GPM respectively) of the 322 OPEMs analyzed met
the AMA’s criteria for educational material readability, while 14 % and
51 % (SMOG and GPM respectively) met NIH criteria. Taken together,
our results show that Spanish OPEMs in gynecologic oncology contain
the same readability deficits as comparable OPEMs in English in gyne-
cologic oncology (Samuel et al., 2019; Fahimuddin et al., 2019 May;
Martin et al., 2019; Nattam et al., 2023; Okuhara, 2021) and as com-
parable OPEMs in Spanish in other disease areas.(Bea-Munoz et al.,
2015; Ballesteros-Pena and Fernandez-Aedo, 2013; Castillo-Ortiz et al.,
2017).

Several previous studies have evaluated the readability of OPEMs in
gynecologic oncology, either as a standalone search or as part of a
broader evaluation of OPEMs in obstetrics and gynecology and/or
related to human papillomavirus-related cancers.(Samuel et al., 2019;
Fahimuddin et al., 2019 May; Martin et al., 2019; Nattam et al., 2023;
Okuhara, 2021) Across studies, mean reading levels were consistently
above AMA/NIH guidelines. Samuel et al (2019) also demonstrated
differences in readability based on OPEM source type with OPEMs from
pharmaceutical companies having the easiest readability and OPEMs

OPEMs by Grade Level

51% 14%
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Fig. 2. Number of OPEMs at each grade level. Brackets denote OPEMS within the AMA/NIH guidelines of 6th-8th grade.
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Fig. 3. Mean grade level by formula and source type. Whisker bars represent standard error of the mean. Results of one-way ANOVA p < 0.001.

Spearman Correlation Between Formulas
Middle line: median; Middle point: mean; Box: 25%-75% (percentile range); Whiskers: non-outlier range
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Figure 4: Spearman correlation between GPM and SOL/SMOG formulas

Fig. 4. Spearman correlation between GPM and SOL/SMOG formulas.

from professional medical societies and non-governmental organiza-
tions having the most challenging readability.(Samuel et al., 2019) Our
results differ somewhat in that OPEMs from governmental organizations
tended to have the easiest readability, whereas the pharmaceutical
OPEMs we encountered had higher readability scores more similar to
those from medical societies and non-profit non-governmental organi-
zations. Multiple governmental groups have developed resources to aid
clinicians and practices in developing OPEMs accessible to patients with
low health literacy. This includes toolkits from the Agency for Health-
care Research and Quality (AHRQ), Centers for Medicare and Medicaid
Services (CMS) as well as guides from the CDC and NCI.(National

Institutes of Health, 2015; Agency for Healthcare Research and Quality.,
2020; Toolkit for Making Written Material Clear and Effective SECTION
3, 2024; Centers for Disease Control and Prevention (U.S.), 2010) As a
result, governmental organizations may have more centralized oversight
and quality review to evaluate readability of their published materials.
Though pharmaceutical companies have a vested interest to engage
patients with readable materials to facilitate uptake of their relevant
disease-specific therapies,(Samuel et al., 2019) materials are often
evaluated on a qualitative basis using focus groups and surveys without
quantitative readability assessment.

A limitation of prior studies on readability of OPEMs in gynecologic
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oncology is their reliance on either systematic review of OPEMs from
known academic and professional sources or vague or missing de-
scriptions of the online search strategies employed. (Samuel et al., 2019;
Fahimuddin et al., 2019; Okuhara, 2021) Though Nattam et al (2023)
published their search strategy and used the same search engines
deployed in this study, the keywords chosen (“OB/GYN” AND “Patient
Education Materials™) by the research team are unlikely to align with
patient-generated internet search terms. (Nattam et al., 2023) Martin et
al (2019) comprehensively analyzed the most common keywords
searched in online search engines monthly and found that keywords
most commonly utilized were the cancer types (e.g., cervical cancer,
ovarian cancer, endometrial cancer, vulvar cancer) with or without
qualifiers such as symptoms or treatment. (Martin et al., 2019) We used
these findings to generate a comparable search strategy with Spanish
keywords. Our study is the first in gynecologic oncology to evaluate
Spanish OPEMs and is one of the first among studies evaluating Spanish
OPEMs across subspecialty to use patient-generated Spanish search
keywords. Keywords identified by Martin et al (2019) correlated most
strongly with .org domains followed by .gov, and then lastly .com do-
mains. (Martin et al., 2019) This aligns with our findings that govern-
mental and non-profit non-governmental organizations tailor
readability and searchability with greater intention toward patient ease
of use and discovery.

In contrast, few academic medical centers had OPEMs that appeared
among the top results in our standardized searches. This may be due to
having geographic location and cookies disabled, and future studies may
wish to replicate our search with region-specific search strategies to
assess if local resources become more easily accessible. Furthermore, our
study focused exclusively on OPEMs from U.S.-based institutions.
Including OPEMs from Spanish-speaking countries would have
expanded the scope and required adjustments for regional language
differences, which were beyond the intended focus of our analysis. We
acknowledge that online searches may return results from institutions
worldwide, and future research that includes OPEMs from Spanish-
speaking countries could provide a more inclusive picture of global
OPEM readability. Despite these limitations, this information is critical
for gynecologic oncologists and care providers. Searches in Google,
Bing, or Yahoo comprise over 97 % of all internet search traffic. (Cisu
et al., 2019; Rankings, 2024) Over half of patients expect physicians to
recommend specific websites to support their learning about their
medical diagnoses, even though oncologists believe that internet
searches negatively impact their patients due to information overload
and inaccurate content. (Centers for Disease Control and Prevention (U.
S.), 2010; Storino et al., 2016; Joseph-Williams et al., 2014) Gynecologic
oncologists with knowledge of our findings can develop curated search
strategies and web resource lists for patients and can model their vo-
cabulary and word choice to align with and educate patients on effective
search language and vocabulary used in reputable internet sources.

An additional strength of our study was evaluation of Spanish OPEM
readability using multiple readability formulas. Prior systematic reviews
have demonstrated that using multiple readability formulas strengthens
the validity of calculated readability scores. (Martin et al., 2019;
Friedman and Hoffman-Goetz, 2006) Similar to prior studies, in the
present investigation SMOG and GPM scores correlated well and pro-
vided similar global ratings of OPEM readability. However, there are
subtle but significant differences between these readability instruments.
GPM previously has been recommended due to its ease of administra-
tion, strong correlation with SMOG and other readability indices, and
ability to generate a visual representation of data. (Friedman and
Hoffman-Goetz, 2006; Fry, 1968) In contrast, SMOG was previously
recommended by NCI specifically for its utility for health education
materials. Importantly, SMOG scores tend to be one to two grade levels
higher than other indices due to its requirement for 100 % compre-
hension as the threshold to meet grade level mastery. (Friedman and
Hoffman-Goetz, 2006) Some experts recommend using the single high-
est calculated grade level readability estimate to impose the most
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stringent threshold to prompt document review and editing. (Friedman
and Hoffman-Goetz, 2006; Meade and Smith, 1991; Ley and Florio,
1996; Doak et al., 1996) SMOG’s absolute comprehension criteria
theoretically are also attractive as this standard may limit the potential
for introduction of misunderstanding and misinformation in less
rigorous attempts to simplify OPEMs. (Wang et al., 2013) However, one
caution with universal adherence to stricter grade level assessment
thresholds is that it introduces the possibility that OPEM creators may
try to achieve readability thresholds by unduly simplifying the content
and complexity of Spanish materials, thereby creating inequities in ac-
cess to comprehensive patient information. Groups looking to institute
quality improvement review and evaluation of Spanish OPEMs should
ensure that they are concomitantly evaluating the quality of document
content using tools such as the Patient Education Materials Assessment
Tool for Print and Review and the Suitability Assessment of Materials.
(Garfinkle et al., 2019 May; Shoemaker et al., 2014).

Another potential limitation of our study is the use of a single
readability software to generate quantified readability assessments. This
approach is subject to biases introduced by the software developers in
coding and its training data set. Mac et al (2022) compared readability
scores from multiple automated calculators, assessing their level of
agreement relative to manual measures. (Mac et al., 2022) Readability
Studio demonstrated strong agreement with its SMOG Index scores
relative to a reference standard, specifically manual independent
calculation of the SMOG Index score by two researchers. We also fol-
lowed Centers for Medicare and Medicaid Services (CMS) guidelines for
preparing text for readability analyses, which involved removal of
incomplete sentences and adding periods to complete sentences con-
tained in headings and bullet points. (US, 2010) This manual review and
preparation of documents is associated with more reliable and consis-
tent SMOG Index readability scores compared to unedited documents.
(Mac et al., 2022).

Future research moving beyond mere documentation of deficiencies
in the readability of Spanish and English OPEMs to reporting of how to
create and evaluate OPEMs to improve readability and quality is needed
urgently. Stenquist et al (2020) demonstrated one example of this
workflow by employing the “4P’s” approach (product, price, place,
promotion) approach for OPEM creation with multiple rounds of sys-
tematic analysis and editing of readability and suitability by native
Spanish speakers to ensure OPEM comprehension and acceptability.
(Stenquist, 2020) This resulted in patient education materials written at
a 5th grade reading level, with pilot testing showing patients found the
material appropriate and appealing. Additional considerations for
adapting this methodology in the context of gynecologic oncology
include using a marketing framework and evidence-based government
resources to create OPEMs, followed by multiple revisions from native
Spanish speakers and patients to ensure readability and comprehension.

The strengths of our study include the use of a transparent and
reproducible search strategy with use of patient-generated Spanish
search terms and use of multiple common search engines with geogra-
phy tracking hidden. We focused on use of a real-world search strategy
and prioritized readability assessment of Spanish OPEMs most likely to
be found and used by patients rather than emphasizing resources
familiar to physicians but not easily accessible for patients. We also
performed critical comparison of Spanish readability formulas and
reviewed their strengths and limitations, which previously had only
been assessed in English studies. Limitations of our study stem from the
lack of comprehensive evaluation of all published Spanish OPEMs that
were not readily searchable as well as lack of evaluation of content
suitability, quality, and educational effectiveness. An additional key
limitation is that a native Spanish speaker was not present among the
study team, though both study members had previous training in med-
ical Spanish and patient health literacy standards. Similarly, published
formulas cannot assess variations in readability influenced by patients’
dialects, culture, and geographic contexts.

In conclusion, our study demonstrated that over 86 % of all Spanish
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OPEMs in gynecologic oncology are above AMA and NIH recommended
reading levels. Further quality improvement work and research are ur-
gently needed to close this significant health equity gap to improve
health literacy of our Spanish-speaking patients and ultimately improve
patient outcomes.
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