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Abstract

Objectives: To assess the readability of American College of
Obstetricians and Gynecologists (ACOG) patient education
pamphlets and evaluate changes over 25 years to determine
their role as a social determinant of health affecting
maternal health disparities.
Methods: Cross-sectional descriptive analysis of
134 English-language ACOG patient pamphlets using five
validated readability metrics (Flesch Reading Ease Score,
SMOG Index, Gunning Fog Index, Coleman-Liau Index, and
Bormuth Grade Placement). Materials were categorized into
five groups: Pregnancy & Childbirth, Gynecologic Condi-
tions, Other, Cancer & Screening, and Infections & STIs. A
random subset of 20 pamphlets underwent quality assess-
ment using the DISCERN tool. Results were compared with
historical data from 1999.
Results: The mean DISCERN score was 65.6/75, indicating
excellent content quality. However, readability analysis
revealed concerning accessibility barriers. The mean Flesch
Reading Ease score was 58.4 ± 6.2, with only 35.1 % of pam-
phlets meeting plain language standards (≥60 score, equiv-
alent to 8th grade or below).Mostmaterials (57.5 %) required
10th-12th grade reading ability. Across all readability met-
rics, the average grade level was 9.5, with only 2.2–6.7 % of
pamphlets meeting recommended standards (≤8th grade).
Comparison with 1999 data showed worsening readability,
with scores increasing 1.0–3.7 grade levels across all metrics.
Conclusions: ACOG patient education materials consis-
tently exceed recommended readability levels and have
become more complex over 25 years. This inaccessibility

perpetuates health disparities, particularly affecting margin-
alized populations with lower health literacy. Implementing
plain language policies, AI-driven text simplification, and
readability audits are essential for advancingmaternal health
equity and ensuring all patients can access comprehensible
reproductive health information.
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Introduction

Access to comprehensible health information is a funda-
mental determinant of patient outcomes across all medical
specialties [1]. When patients receive clear, accurate, and
accessible information about their conditions, treatments,
and preventive care, they are more likely to adhere to
medical recommendations. Health literacy-the ability to
obtain, process, and understand basic health information
needed to make appropriate health decisions-directly im-
pacts how patients navigate healthcare systems, adhere to
medical recommendations, and participate in shared
decision-making. When patient education materials are
written at appropriate reading levels, they empower in-
dividuals to take control of their health journey and make
informed choices [2]. This principle is especially relevant in
obstetrics and reproductive medicine, where patients often
need to understand complex medical decisions, such as the
risks and benefits of various delivery methods, prenatal
screenings, or interventions.When health information is not
presented in an accessible manner-whether due to medical
jargon, language barriers, or limited patient education-
individual health outcomes can suffer. Beyond these indi-
vidual challenges, broader systemic factors further exacer-
bate disparities, disproportionately affecting racial and
ethnic minorities who already face higher risks of adverse
health outcomes. These inequities are driven by a complex
interplay of Social Determinants of Health (SDOH), including
barriers to education, economic instability, limited access to
healthcare, and systemic racism [3]. One of the most perva-
sive yet underappreciated contributors to these disparities is
the inaccessibility of patient educationmaterials due to high
readability levels that exceed recommended standards [4]
(Tables 1 and 2).
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Health equity-defined by the CDC as ensuring everyone
has fair opportunity to reach optimal health-is a core prin-
ciple embedded in healthcare accrediting bodies, regulatory
agencies, and medical education institutions. To advance
this principle in practice, the Centers for Disease Control and
Prevention (CDC) and the National Institutes of Health (NIH)
recommend that patient-facing materials be written in plain
language (at or below an eighth-grade reading level) to
maximize comprehension across diverse populations [5, 6].
The American College of Obstetricians and Gynecologists
(ACOG) has long produced widely distributed patient edu-
cation materials on reproductive health [7] and acknowl-
edges that healthcare providers have a duty to
communicate in clear, simple language [8]. However, pa-
tient education materials often fail to meet these read-
ability standards, instead requiring a high school or
college-level reading ability [9, 10]. Given health literacy’s
critical role in determining patient outcomes [11], we felt
that reassessing ACOG materials 25 years after they were
found to exceed recommended readability levels is
important [10]. This analysis will determine whether ACOG
has improved its educational materials to align with
contemporary health communication best practices that
promote equitable care. The objectives of this study are to
(1) assess the readability of ACOG patient education pam-
phlets, (2) evaluate their quality, (3) compare current
findings to data from 25 years ago to determine trends in
readability, and (4) analyze the role of readability as a So-
cial Determinant of Health (SDOH), particularly in relation
to health disparities and access to medical care.

Methods

This is a cross-sectional descriptive analysis of available
English language patient pamphlets from the American
College of Obstetricians and Gynecologists (ACOG) Patient
Digital Pamphlet Series [9]. The text content of each
pamphlet was downloaded locally and analyzed using
Readability Studio software, an offline tool that calculates
readability scores [12].

To assess the readability of ACOG patient education
materials, we analyzed 134 pamphlets using fivewidely used
readability metrics (Flesch Reading Ease Score, SMOG Index,
Gunning Fog Index, Coleman-Liau Index, and Bormuth
Grade Placement) [13–17]. These indices were selected
because they evaluate different aspects of text complexity,
including sentence length, syllable count, and word struc-
ture, providing a comprehensive measure of readability.
Findings were then compared with historical data from a
1999 publication to assess trends over time [10].

The 134 pamphlets were categorized into five different
groups, and readability was assessed separately for each
category: Pregnancy & Childbirth, Gynecologic Conditions,
Other, Cancer & Screening, and Infections & STIs. This
stratification allowed for a more nuanced evaluation of
readability trends within specific topics of obstetric and
gynecologic patient education materials.

In addition, a random subset of 20 ACOG pamphlets
underwent quality assessment using the DISCERN tool [18], a
standardized 16-question instrument designed to evaluate
the reliability and quality of written consumer health in-
formation on treatment options. The DISCERN tool has been
used previously to assess the quality of web-based infor-
mation [19]. and uses 15 questions to evaluate content clarity,
source transparency, and treatment balance, with a 16th
question providing an overall rating. Each question scores 1–
5, with higher scores (4–5) indicating fulfilled quality criteria
and lower scores (1–2) suggesting deficiencies. Total scores
range from 16-75 and are categorized as: excellent (63–75),
good (51–62), fair (39–50), poor (27–38), and very poor (16–
26).

Results

A total of 134 ACOG patient pamphlets were evaluated. The
mean DISCERN score for the 20 patient pamphlets sampled
was 65.6 (range: 63–69) out of a possible 75, indicating
excellent quality, evidence-based content with well-
structured and reliable health information.

The comparative analysis of grade level assessments
across four readability metrics (SMOG, Gunning Fog,
Coleman-Liau, and Bormuth) revealed consistent clustering
in the high school range (grades 9–12), withmost texts falling
between grades 10–11 (Figure 1). While SMOG and Gunning
Fog showed higher grade level estimates overall, Coleman-
Liau and Bormuth methods yielded slightly lower grade
level assessments. The average readability grade across
these four metrics was 9.5, with most pamphlets requiring
high school-level reading ability. Only 2.2–6.7 % of pam-
phlets (3–7 pamphlets) met plain language standards (grades
8 or less). Most texts fell within the high school to early
college range, with no materials at a 7th-grade level
or below.

The mean Flesch Reading Ease score was 58.4 ± 6.2, with
scores ranging from 42.0 to 75.0. Only 35.1 % (47 pamphlets)
achieved plain language standards with scores of 60 or
above (equivalent to 8th grade or below). Most materials-
57.5 % (77 pamphlets)-required 10th to 12th grade reading
ability, while 7.4 % (10 pamphlets) demanded college-level
reading comprehension (Figure 2).
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Analysis across five medical condition categories-
Pregnancy & Childbirth (n=48), Gynecologic Conditions
(n=37), Other (n=20), Cancer & Screening (n=15), and In-
fections & STIs (n=14)-revealed readability scores spanning
from middle school (6th grade) to college level (3rd year)
(Figure 3). The SMOG readability levels were consistently
higher because this metric focuses on polysyllabic words
(words with three or more syllables) and assumes 100 %
comprehension of the text, making it more stringent than
other formulas. The Bormuth metric produced the lowest
scores because it incorporated additional linguistic and
contextual factors, such as word familiarity and sentence
predictability, rather than relying solely on sentence length
and syllable count. Across all categories, the average

readability remained at or above the 10th-grade level. Can-
cer & Screening and Gynecologic Conditions exhibited the
highest readability levels.

The comparison of the ACOG patient pamphlets read-
ability scores (Coleman-Liau scores in 2025 replaced the Fry
scores from 1999) from the Freda publication [10] is 1999 and
this publication (Grunebaum) in 2025 reveals that read-
ability in ACOG patient pamphlets has worsened over
25 years, with scores increasing across all metrics by 1.0–3.7
grade levels (Figure 4). The most dramatic differences
appear in the Flesch formula which has a readability grade
of 3.7 grade levels higher in 2025 compared to 1999 and the
SMOG formulawhich has a readability grade that is 1.9 grade
levels higher 2025 vs. 1999.

Figure 2: Flesch reading ease scores (134 Pamphlets).

Figure 1: Readability level distribution by
grades and methods.
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Discussion

Health disparities and the readability gap

Our study found that patient pamphlets created and
distributed by the American College of Obstetricians and
Gynecologists (ACOG) consistently exceeded the recom-
mended readability levels [5, 6], with most materials
requiring at least a high school reading level, far surpassing

the sixth-to eighth-grade standard suggested by public
health agencies. Analysis of ACOG’s patient pamphlets
readability trends over the past 25 years revealed a con-
cerning decline, with increasing text complexity and
reduced accessibility [10]. Despite maintaining high content
reliability, the complexity of these materials presents a sig-
nificant barrier to comprehension, particularly for pregnant
patients with lower health literacy (HL) and those from
historically marginalized communities [20].

Figure 3: Readability levels of health information by condition category (4 Methods)en.

Figure 4: Comparison between freda (1999) and grunebaum (2025) readability scores.
* Coleman-Liau scores replace Fry in 2025.
This box-and-whisker plot compares readability scores from Freda (1999) and Grunebaum (2025) across four formulas. Each box represents the
interquartile range (IQR) (middle 50 % of values), with the line inside the box indicating themean score. The whiskers extend to theminimumand
maximum values within 1.5 times the IQR, showing the spread of scores.
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Health literacy (HL) is both a result of and a modifiable
social determinant of health (SDOH), deeply intertwined
with factors such as education, economic stability, language
proficiency, and healthcare access [21]. HL is strongly
influenced by educational attainment, with individuals who
have lower literacy levels often experiencing barriers to
understanding essential health-related health information
[10]. Interactions with healthcare systems over time can
enhance HL, but disparities persist due to differences in
lived environments, rural vs. urban healthcare accessibility,
and language barriers. These disparities can lead in preg-
nancy, for example, to delayed prenatal care, inadequate
birth preparedness, and poorer pregnancy outcomes,
particularly among racial and ethnic minorities [11, 21].

Systemic racism and structural barriers

The readability of patient educationmaterials plays a critical
role in either mitigating or exacerbating health-related
health disparities [22]. By maintaining complex medical
language above recommended readability levels, ACOG’s
patient pamphlets reinforce systemic barriers that dispro-
portionately impact marginalized populations. This inac-
cessibility contributes to systemic racism not only in
women’s healthcare, as racial and ethnicminorities-who are
more likely to face structural barriers to education and
healthcare-struggle to engage with essential health-related
information effectively [3, 23]. Racial health disparities in
medicine persist despite clinicians’ intentions, resulting
from historical policies, codified biases, and systemic neglect
that require deliberate, evidence-based action to address
(GBD; Bailey) Further compounding these disparities, HL can
serve as amediator for other SDOH,meaning that improving
readability could help counteract some of the negative ef-
fects of socioeconomic disadvantage and racial disparities in
pregnancy outcomes [24]. Patients with higher HL levels are
better equipped to advocate for themselves in clinical set-
tings, adhere to medical care recommendations, recognize
warning signs of medical complications, andmake informed
choices about their health. However, when patient materials
are written at inaccessible levels, these benefits are under-
mined, reinforcing the cycle of poor health outcomes for
vulnerable populations [25].

Limitations

This study has several limitations. First, we did not assess
how readability impacts actual patient comprehension,
engagement, or health outcomes. Second, while readability

metrics provide objective measures, they do not account for
contextual understanding, cultural relevance, or the effec-
tiveness of supplementary visual aids. Third, our analysis
was restricted to English-language materials, which doesn’t
address the significant challenges faced by non-English
speakers who comprise a growing segment of obstetrics and
gynecology patients. Additionally, we did not evaluate the
process by which ACOG develops these materials or gather
input from the target audience about their perceived use-
fulness and accessibility.

Policy implications and the need for
structural change

Addressing health inequities requires a fundamental shift in
how obstetric and reproductive health-related patient edu-
cation, especially those supported and created by a repu-
table organization like the American College of Obstetricians
and Gynecology, are developed and assessed [8]. Using plain
language helps make health information more accessible by
reducing medical jargon, which often exceeds patients’
comprehension levels-even among those with higher
education-ensuring clarity and usability across all health
literacy competencies [8]. Providing plain-language training
for medical writers, involving communities in the co-
creation of materials, and leveraging AI for translating pa-
tient information into plain language may enhance accessi-
bility and comprehension. Health organizations such as
ACOG should prioritize readability as an essential compo-
nent of maternal health equity, readability audits, plain
language policies, andAI-driven text improvement tools [26].
We recommend implementing a formal readability audit
framework with accountability metrics to systematically
track, report, and improve ACOG pamphlet readability
against the 6th-8th grade benchmark. Additionally, the
integration of multilingual and culturally competent re-
sources can further enhance accessibility, ensuring that all
patients-regardless of race, education level, or socioeco-
nomic status-have equitable access to understandable health
information [27]. Rather than simple translation, ACOG
should develop culturally adapted multilingual materials
that account for linguistic nuances and cultural contexts in
reproductive health communication.

A key strategy in this effort could be leveraging artificial
intelligence (AI) and machine learning tools to improve
complexmedical text whilemaintaining accuracy. AI-driven
readability tools could help medical organizations adapt
materials in real-time, ensuring that pregnancy- and
reproductive health-related patient-facing information
aligns with literacy standards [28]. Furthermore, digital
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health platforms should assess patient literacy levels and
generate appropriate educational content, particularly for
critical topics such as prenatal care, labor options, post-
partum recovery, and newborn care [29]. Medical organi-
zations such as ACOG should pilot specific AI improvement
technologies with iterative refinement cycles that evaluate
both readability and clinical accuracy preservation for ob-
stetric and gynecologic content [30, 31].

The PlainWritingAct of 2010, enactedonOctober 13, 2010,
mandates that federal agencies use clear and concise lan-
guage in public communications to ensure accessibility and
understanding for all citizens. Yet, readability levels in theU.S.
have shown concerning trends, with significant declines in
reading skills among both children and adults as reflected in
record-low National Assessment of Educational Progress
scores and declining adult literacy rates [32]. Healthcare in-
stitutions and organizations have a critical professional obli-
gation to provide patients with comprehensible and
accessible health information, emphasizing clear communi-
cation to mitigate disparities associated with health literacy
barriers [7]. Ignoring readability standards undermines pa-
tient autonomy by preventing individuals from making fully
informed decisions about their health and contributes to
systemic racism [33]. Readability must be treated as a health
priority, included into Social Determinants of Health (SDOH),
and be embedded in health care policies, and enforced as a
standard within healthcare organizations [34].

Ultimately, accessible healthcare information and
readability are a matter of health justice. If health-related
patient materials continue to be produced by health orga-
nizations like the American College of Obstetricians and
Gynecologists at unnecessarily high literacy levels, the sys-
temic exclusion of marginalized populations will persist,
reinforcing racial and socioeconomic disparities in health
outcomes [35, 36]. Poor health literacy partially explains
racial disparities in some outcomes [4], and by acknowl-
edging readability as a key SDOH and taking concrete steps
toward accessibility, medical organizations can move to-
ward a more equitable patient care system where all pa-
tients have the information they need to make informed
decisions about their health.

Figure 4 presents both the distribution of Flesch Reading
Ease scores for 134 ACOG patient pamphlets and the rela-
tionship between words per sentence and syllables per
word, two key components of the Flesch Reading Ease for-
mula. Although the numerical 0–100 Flesch scale is not
explicitly shown, the readability categories – such as “Very
Easy” (90–100), “Easy” (80–89), “Moderately Easy” (70–79),

“Moderately Difficult” (60–69), “Difficult” (30–59), and “Very
Difficult” (0–29) – are consistent with the standard Flesch
Reading Ease interpretation.

Explanation for box plot below the graph

Each box represents the interquartile range (IQR), showing
where the middle 50 % of readability scores fall. The hori-
zontal line inside the box marks the median (50th
percentile). The whiskers extend to the minimum and
maximum values within 1.5 times the IQR. This captures the
overall distribution of readability scores across different
condition categories and metrics.

This box plot illustrates the readability levels of health
information across different medical condition categories,
assessed using four readability metrics: SMOG, Gunning Fog,
Coleman-Liau, and Bormuth. The readability scores span from
middle school (6th grade) to college level (3rd year), with
notable variations between condition categories. Gunning
Fog consistently reports the highest readability levels, as it
heavily weighs sentence length and the proportion of complex
words, making texts appearmore difficult to read. In contrast,
Bormuth produces the lowest readability scores because it
considers word familiarity and sentence predictability rather
than relying solely on sentence length and syllable count. As a
result, Bormuth tends to classify text as more readable than
the other indices. Across all categories, the average readability
remains at or above the 10th-grade level (high school sopho-
more), well beyond the 6th-8th grade range recommended for
plain language in patient education materials. This indicates
that none of the assessedmaterials meet the standard for easy
readability, potentially posing comprehension challenges for
many patients. Cancer & Screening and Gynecologic Condi-
tions exhibit the highest readability levels, making them the
most challenging to comprehend.

Research ethics: The local Institutional Review Board
deemed the study exempt from review.
Informed consent: Not applicable.
Author contributions: All authors have accepted re-
sponsibility for the entire content of this manuscript and
approved its submission.
Use of Large Language Models, AI and Machine Learning
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Conflict of interest: The authors state no conflict of interest.
Research funding: None declared.
Data availability: Not applicable.
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Appendix

Table : Readability metrics, scales, and formulas.

Table: Readability metrics Scale Formula

Flesch reading ease score: Analyzes average sentence
length and syllables per word. It uses a – scale, where
higher scores indicate easier reading. Unlike other measures,
it doesn’t correspond directly to grade levels. The formula
considers total syllables, words, and sentences. [Flesch]

A score of –means the text is very easy
to read (th-grade level), – is considered
plain English (th-th grade), and – sug-
gests college-level difficulty.

. - (. × ASL) - (. × ASW)
<br>Where: <br>ASL = average sentence
length (words/sentences) <br>ASW =
average syllables per word (syllables/
words)

SMOG (simple measure of gobbledygook): Examines pol-
ysyllabic words ( + syllables) in  sentences. The formula
counts complex words and converts this to a grade level. It’s
often used for healthcare materials because it’s validated for
testing comprehension and predicts %comprehension at
the calculated grade level. [SMOG]

The SMOG score corresponds to U.S. grade
levels, where a score of  means the text is
understandable by a th-grade student, and
a score of  means it is suitable for a high
school graduate.

. × √(number of poly-
syllables × /number of sentences) +
.<br>Where polysyllables=words
with + syllables

Gunning fog index: Calculates readability by averaging
sentence length and percentage of complex words ( + sylla-
bles). It doesn’t count proper nouns, familiar jargon, or
compound words. The resulting score estimates the years of
formal education needed to understand the text on first
reading. [Gunning fog]

The gunning fog score directly translates to
the number of years of formal education; for
example, a score of  means the text is un-
derstandable by someone with a high school
education, while a score of  suggests
college-level reading.

. × ((words/sentences) +  × (complex
words/words)) <br>Where complex word-
s=words with  + syllables, excluding
proper nouns, familiar jargon, or com-
pound words

Coleman-liau index: Uses characters instead of syllables,
calculating average number of letters per  words and
sentences per  words. This makes it easier to compute
automatically and less sensitive to differences in syllable
counting methods. [Coleman]

The index produces a grade-level score similar
to SMOG, meaning a score of  suggests the
text is understandable by an th grader, while
a score of  indicates the text is at a college
level.

. L - . S - .<br>Where:
<br>L = average number of letters per 
words<br>S=average number of sentences
per  words

Bormuth grade placement: Considers linguistic features
like word frequency, word length, and sentence length. It
includes additional variables beyond just word and sentence
complexity, making it potentially more comprehensive than
simpler

The bormuth score is expressed in U.S. grade
levels, where a score of  means the text is
suitable for a th grader, and a score of 
indicates it is appropriate for high school
graduates.

. -
(. × CL) + (. × CW) -
(. × CW) + (. × CW) -
(. × CL) <br>Where:c<br>CL =
Cloze criterion score percenta-
gem<br>CW=Mean word length in letters
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