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BACKGROUND: Coronary artery calcium (CAC) scans can help reclassify risk and guide patient-clinician shared treatment de-
cisions for cardiovascular disease prevention. Patients increasingly access online patient educational materials (OPEMSs) to
guide medical decision-making. The American Medical Association (AMA) recommends that OPEMs should be written below
a 6th-grade reading level. This study estimated the readability of commonly accessed OPEMs on CAC scans.

METHODS AND RESULTS: The terms “coronary artery calcium scan,” “heart scan,” and “CAC score” were queried using an online
search engine to identify the top 50 commonly accessed websites based on order of search results on December 17, 2019.
Grade-level readability was calculated using generalized estimating equations, with observations nested within readability
metrics from each website. Results were compared with AMA-recommended readability parameters. Overall grade-level
readability among all search terms was 10.9 (95% Cl, 9.3-12.5). Average grade-level readability of OPEMSs for the search terms
“coronary artery calcium scan,” “heart scan,” and “CAC score,” was 10.7 (95% ClI, 9.0-12.5), 10.5 (95% CI, 8.9-12.1), and 11.9
(95% ClI, 10.3-13.5), respectively. Professional society and news/media/blog websites had the highest average reading grade
level of 12.6, while health system websites had the lowest average reading grade level of 10.0. Less than half of the unique
websites (45.3%) included explanatory images or videos.

CONCLUSIONS: Current OPEMs on CAC scans are written at a higher reading level than recommended for the general public.
This may lead to patient misunderstanding, which could exacerbate disparities in cardiovascular health among groups with
lower health literacy.
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related with atherosclerotic cardiovascular dis-

ease (ASCVD) risk and has been shown to
significantly enhance risk prediction beyond traditional
risk factors.! The 2018 American College of Cardiology/
American Heart Association cholesterol treatment
guidelines recommend considering CAC scans when
patients are at borderline to intermediate ASCVD risk if
there is still uncertainty about shared treatment deci-
sions.? Although CAC scanning has been shown to be

COronary artery calcium (CAC) is strongly cor-

a useful noninvasive tool to reclassify ASCVD risk, CAC
scans are rarely covered by medical insurance, requir-
ing patients to pay out of pocket.? To guide shared de-
cision-making about CAC scans, patients are likely to
access online patient educational materials (OPEMSs)
for more information on this topic.*®

The utilization of evidence-based tools in medi-
cine is heavily influenced by patients’ knowledge and
understanding of health information, also known as
health literacy.® The American Medical Association
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CLINICAL PERSPECTIVE
What Is New?

The readability of online patient educational ma-
terials about coronary artery calcium scans was
above the 10th-grade level, far exceeding the
6th-grade reading level recommended by the
American Medical Association.

What Are the Clinical Implications?

e Online patient educational materials are influen-
tial to patient decision-making but may cause
confusion or misunderstanding if written at a
reading level that is too complex.

e (Clinicians, professional societies, and other
contributors to online health information should
be mindful of the readability of their materials to
reduce disparities in care caused by low health
literacy, which disproportionately affects under-
served groups.

Nonstandard Abbreviations and Acronyms

AMA American Medical Association
ASCVD atherosclerotic cardiovascular disease
CAC coronary artery calcium

OPEM online patient educational material

(AMA) recommends that health information be written
below a 6th-grade level to ensure comprehension by
broad audiences.” OPEMs have been shown to greatly
influence patient decision-making, yet several studies
have found that readability of OPEMs for a wide variety
of medical conditions may far exceed that which the
general public may understand.*8°

Patients with limited health literacy have poorer over-
all health status and higher mortality and use fewer pre-
ventive services.® Confusion or misunderstanding of
CAC-related OPEMs that are written above an appro-
priate reading level may prompt patients to forego CAC
scans altogether. Thus, we sought to quantify the read-
ability of frequently accessed OPEMs about CAC scans.

METHODS

The data that support the findings of this study are
available from the corresponding author upon reason-
able request.

Data Acquisition and Refinement

We used the Google search engine to query the
first 50 results for each of the following synonymous
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search terms: “coronary artery calcium scan,” “heart
scan,” and “CAC scan.” Location, cookies, and user
account information were disabled to avoid search
bias. After pooling the websites from the above
3 terms, a total of 1560 websites were accessed
and downloaded as PDFs and URLs recorded on
December 17, 2019. No human patients were re-
cruited for the study. All of the data were collected
from websites that are publicly accessible, and thus
do not require institutional review board review. The
target audience for each source was determined
by referring to the website’s informational page or
mission statement by 2 independent reviewers.
Patient-directed sources were defined as materi-
als intended for patients and the general public. All
research journal articles, podcasts, promotional,
advertised, or nonpatient-directed sources such as
websites only intended for health professionals or
researchers were excluded. We grouped OPEMs
into 5 categories: health systems, news/media/
blog, governmental, professional society, or un-
specified. Each OPEM was then reviewed for adver-
tisements, appointment scheduling tools, images/
videos, cited references, and links to additional re-
sources or information.

Assessment of Readability

PDFs of patient-directed information from each
website were formatted into plain text in a separate
Microsoft Word document. Similar to the design of
prior readability studies, advertisements, images, fig-
ures, captions, videos, citations, hyperlinks, disclaim-
ers, and copyright notices were removed.®' Periods
were used to denote the end of all sentences; all
other punctuation was removed. Symbols and nu-
merals were converted to text to limit erroneous in-
creases in average reading grade level. Readability
was assessed using Readable.com, as done in prior
literature.'?13

Statistical Analysis

All analyses were conducted using SAS software
9.4 (SAS Institute Inc.). Grade-level readability esti-
mates were calculated for each search term using
generalized estimating equations with sandwich
estimation where the 5 readability scores were
nested within each OPEM using the GLIMMIX pro-
cedure. All interval estimates were calculated for
95% confidence. Because there is no single best
readability metric that has been established, grade-
level readability was calculated using 5 standard
readability metrics (Automated Readability Index,
SMOG Index, Coleman-Liau Index, Gunning Fog
Index, Flesch-Kincaid score) in order to produce
robust point (mean) and interval (Cl) estimates of
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readability.®'® The interval estimates reflect the var-
iability of readability for the 5 readability metrics for
each OPEM.

RESULTS

Figure 1 illustrates how CAC OPEMs were selected for
analysis. After excluding websites that did not meet our
inclusion criteria, our final analysis included 41 web-
sites under “coronary artery calcium scan,” 50 web-
sites under “heart scan,” and 34 websites under “CAC
score.” Of these 125 websites, 95 were unique without
overlapping results among the 3 search terms. In the
excluded websites, 13 were peer-reviewed journal ar-
ticles, 2 were podcasts, and 10 were not considered
patient-directed materials.

Website Categories and Characteristics

Table 1 summarizes the website characteristics and
categories for each of the 3 search terms. Of the 95
unique results, 58 websites belonged to the health
systems category, accounting for 61.1% of the unique
results. News/media/blogs was the second larg-
est category with 21 websites, comprising 22.1% of

CAC Online Patient Educational Material Readability

Table 1. Website Characteristics and Categories
Compared Among Search Terms

CAC Scan Heart Scan CAC Score
(n=41) (n=50) (n=34)
Website characteristic, N (%)
Advertisement 0(0.0) 16 (32.0) 5(14.7)
Appointment 18 (43.9) 28 (56.0) 10 (29.4)
Image/video 23 (56.1) 21 (42.0) 17 (50.0)
Cited references 13(31.7) 8(16.0) 14 (41.2)
Resources/links 26 (63.4) 25 (50.0) 26 (76.5)
Website category, N (%)
Health system 23 (56.1) 34 (68.0) 14 (41.2)
Governmental 2 (4.9) 2 (4.0 1.9
Professional society 6 (14.6) 2 (4.0 6 (17.7)
News/media/Blog 7(17.1) 10 (20.0) 10 (29.4)
Unspecified 3(7.3) 2 (4.0 3(8.8)

unique results. There were 8 professional society web-
sites and 4 governmental websites. The remaining 4
websites did not fall into any of the above categories
and were marked as unspecified.

There were 39 unique websites with >1 website
characteristic. Appointment scheduling tools were

Search Coronary artery Heart scan CAC score
results calcium scan n=50 n=50
n=150 n=50
Non-patient directed materials (research journal articles,
> podcasts, promotional, advertised, or websites only
intended for health professionals or researchers)
n=25
A4
Final Cohort Coronary artery Heart scan CAC score
n=125 calcium scan n=50 n=34
n=41
———»  Duplicate search results across the three search terms
were removed for the website category sub-analysis
y n=30
Unique OPEMs
n=95

Figure 1. Data refinement.

An initial query of the first 50 results for each of the 3 search terms “coronary artery calcium scan,” “heart
scan,” and “CAC score” provided a total of 150 results. We excluded 25 nonpatient-directed materials,
yielding 125 coronary artery calcium (CAC) online patient educational materials (OPEMs). Of these 125
OPEMs, 95 were unique results with no overlap among search terms.

J Am Heart Assoc. 2020;9:e017372. DOI: 10.1161/JAHA.120.017372
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the most common website characteristic observed unique websites (N=43, 45.3%) included an image
among all search terms. Scheduling tools appeared or video about CAC.

more frequently with the search term “heart scan”

(n=28, 56.0%) compared with “CAC scan” (n=18, .

43.9%) and “CAC score” (n=10, 29.4%). Nearly one ~ Readability

third of all health system websites had CAC-specific ~ The average grade-level readability among all 3 search
advertising (n=19, 32.8%). Less than half of the  terms was 10.9 (95% ClI, 9.3-12.5). Of the 95 unique
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The New York Times - —c—
Cardiovascular Business e
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Grade-Level Readability

Figure 2. Average grade-level readability of the top 50 online patient educational materials
(OPEMSs) for the “coronary artery calcium scan” search term.

Point (blue) and interval (black) estimates display average grade-level readability with 95% Cls of the 5
readability metrics for each unique OPEM. Full website titles are listed in Table S1. OPEMs are organized
by increasing grade level. All OPEMs surpassed the American Medical Association (AMA)-recommended
readability parameters for online health information (6th-grade reading level depicted by a vertical red
line) except for WebMD, which had the lowest average grade-level readability of 6.2 (Cl, 4.7-7.7).
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Figure 3. Average grade-level readability with 95% Cls for
each website category.

Each circle represents a readability score for 1 online patient
educational material (OPEM); there are 5 mean readability
scores for each unique OPEM. Governmental and health system
websites had the lowest average reading grade levels of 10.2 and
10.0, respectively. News/media/blog and professional society
websites both had an average reading grade level of 12.6.
Websites in the unspecified category had the highest average
reading grade level of 12.1. The lower bounds of the 95% Cls
for all categories exceed the American Medical Association—
recommended 6th-grade level.

websites, Health Imaging had the highest grade-level
readability (18.0; 95% ClI, 16.1-19.8), while WebMD had
the lowest (6.2; 95% ClI, 4.7-7.7). The average grade-
level readability for all OPEMs in the first 50 search re-
sults for “coronary artery calcium scan,” “heart scan,”
and “CAC score” was 10.7 (95% ClI, 9.0-12.5), 10.5
(95% ClI, 8.9-121), and 11.9 (95% ClI, 10.3-13.5), re-
spectively. Figure 2 illustrates the grade-level readabil-
ity for each website under the search term “coronary
artery calcium scan” (Table S1). Figures S1 and S2
show the grade-level readability for websites under
search terms “heart scan” and “CAC score.”

CAC Online Patient Educational Material Readability

The grade-level readability for each website category
is illustrated in Figure 3. Average grade-level readability
ranged from 10.0 for health systems (95% ClI, 9.5-10.4)
to 12.6 for professional societies (95% ClI, 11.0-14.2)
and news/media/blogs (95% Cl, 11.6-13.6). Table 2
summarizes website characteristics and readability of
the 5 website categories among the 95 unique results.
CAC-specific advertisements and appointment sched-
uling tools were only present in the health system cate-
gory. Websites with appointment scheduling tools had
an average grade-level readability of 9.9, while web-
sites with supplemental images/videos had an average
grade-level readability of 10.8.

DISCUSSION

We found that the average reading grade level of
OPEMSs pertaining to CAC scans far exceeded AMA
readability recommendations that OPEMSs be written at
or below a 6th-grade reading level to meet the needs
of the general public. Average grade-level readability of
OPEMs on CAC scans was 10.9 and ranged from 9th
to 12th grade, exceeding the average reading level of
US adults (8th grade).” Of 95 unique websites reviewed,
only 1 website, WebMD, had a reading grade level (6.2)
that came close to the maximum AMA-recommended
reading level. Our results suggest that CAC OPEMs are
written at a reading level that is too high for the general
public. These findings have several important implica-
tions for how patients may make decisions about an
important diagnostic test commonly recommended in
ASCVD prevention treatment decisions.

It is noteworthy that OPEMs in the professional
society and news/media/blog categories had the
highest average reading levels of 12.6. Professional
societies are regarded as reliable sources given that
many organizations seek to advance public health and
knowledge, but patients may have difficulty in com-
prehending health information from these websites."
Despite the importance of these OPEMSs, professional
societies demonstrate the largest gaps between pa-
tient reading skills and OPEM reading level on CAC
scans.

Table 2. Average Grade-Level Readability With 95% Cls and Website Characteristics Among Categories for All Unique

Websites (n=95)

Average Grade Advertisement, Appointment, Image/Video, Cited References, Resources/
Category Level [CI] N (%) N (%) N (%) N (%) Links, N (%)
Health system, n=58 10.0 [9.5-10.4] 19 (32.8) 46 (79.3) 23 (39.7) 7 (12.1) 25 (43.1)
Governmental, n=4 10.2 [8.0-12.4] 0(0.0) 0(0.0) 1(25.0) 2 (50.0) 4 (100.0)
Professional Society, n=8 12.6 [11.0-14.2] 0(0.0) 0(0.0) 4 (50.0) 4 (50.0) 6 (75.0)
News/media/blog, n=21 12.6 [11.6-13.6] 0(0.0) 0(0.0) 10 (47.6) 8(38.1) 16 (76.2)
Unspecified, n=4 12.1 [7.8-16.4] 0(0.0) 0(0.0) 2 (50.0) 2 (50.0) 2 (50.0)
Total, n=95 10.9 [9.83-12.5] 19 (20.0) 46 (48.4) 40 (42.1) 23 (24.2) 53 (55.8)
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These findings align with results from prior stud-
ies among a broad range of health conditions that
show OPEMs commonly exceed the recommended
readability level. Ayyaswami et al'' recently demon-
strated that 99.5% of OPEMSs relating to cardio-
vascular disease were written above the 6th-grade
level recommended by the AMA. OPEMs written at
a reading level too difficult for the general public to
comprehend are frequent, and high readability levels
have been documented among disciplines including
common topics related to surgery, oncology, and
radiology.'®1®

It is recommended that the accessibility of OPEMs
be improved by simplifying complex words and sen-
tences, and incorporating images, videos, and dia-
grams.'®'®17 In our study, we found that fewer than half
of all websites used images or videos related to CAC.
Interestingly, health system OPEMs, which had the
lowest average readability level (10.0) of all website cat-
egories, also had the greatest number of websites with
images or videos (25, 43.10%). Government websites
had similar average readability levels (10.2), but only 1
of 4 included an image.

The percentage of adults with below basic health
literacy is considerably higher for populations who
identify as Black (24%), Hispanic (41%), American
Indian/Alaska Native (25%), and Asian/Pacific Islander
(183%) compared with non-Hispanic White (9%).'8
Similarly, over half of adults aged >65 years report
below a basic health literacy level.”® Notably, these
populations are known to face a disproportionate bur-
den of cardiovascular risk, which may be incompletely
captured with current risk prediction models such as
the Pooled Cohort Equations.?'®?!" CAC scanning is
not only highly predictive of ASCVD risk regardless
of age, sex, or ethnicity, but may motivate lifestyle
changes that improve cardiovascular risk factors and
outcomes.?>-24

Adhering to the recommended 6th-grade reading
level for OPEMs is a necessary first step to ensure
that all patients, including those with limited health
literacy, can comprehend online health information.
Many clinical preventive and screening services are
underutilized by racial/ethnic minorities and older
adults because of inadequate healthcare access
and low health literacy, but providing more readable
OPEMSs may help bridge this gap in care.?®=28 Despite
the consensus that OPEMs are frequently written
above the general public’s reading ability, regula-
tions needed to address this can be challenging to
enforce. In the interim, our study findings remind
clinicians to consider the readability of OPEMs and
patient literacy when identifying information on CAC
scans. Ensuring shared decision-making requires a
shared understanding of the risks and benefits of any
diagnostic testing procedure.

J Am Heart Assoc. 2020;9:e017372. DOI: 10.1161/JAHA.120.017372
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A unique strength of our study is that we incor-
porated readability results from 5 different standard
readability metrics. Although there was some varia-
tion among the different scales, the majority of read-
ing grade-level estimates supported our hypothesis
that CAC OPEMs are written above the recommended
6th-grade reading level. We also included a thorough
review of possible patient queries by analyzing the first
50 results for 3 synonymous search terms.

Our study should be interpreted in the context of
some limitations. We did not account for other search
engines besides Google. However, 83% of participants
in a Pew Research Center survey report using the
Google search engine most frequently.?® Common to
other OPEM readability studies, the readability metrics
used do not consider the inherent complexity of some
medical terms.®® The assumption that the number of
syllables is correlated to readability may also generate
artificial increases in reading grade-level assessments
for multisyllabic words, regardless of how well defined
or easily understood it is by the general public.

CONCLUSIONS

We found that the grade-level readability of OPEMs
relating to CAC greatly exceeded the 6th-grade
reading level recommended by the AMA. This gap
in readability may disproportionately affect patients
with low health literacy. With 70% of people making
medical decisions based on health information they
find online, OPEMs should be mindful of the read-
ability of their content.® Ensuring that online content
is targeted to broad audiences is essential as patients
continue to rely on web-based searches to guide
clinical decision-making about important diagnostic
cardiovascular tests.
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Table S1. Complete list of all unique OPEMs (as abbreviated in Figure 1 and Figures S1 and S2) with associated website

titles, average grade-level readability scores, and lower and upper 95% confidence intervals.

Abbreviated OPEM Title Full OPEM Title Average 95% CI
Readability
Score

AMITA Health 1 AMITA Health: Calcium Score 111 9.8-12.4

AMITA Health 2 AMITA Health: Keeping You Well 13.8 12.2-15.4

Allina Health Allina Health: Calcium Scoring Heart Scan 9.1 7.5-10.8

American College of Cardiology 1 American College of Cardiology: Coronary Artery Calcium: 14.7 13.5-15.9
Score? or No More?

American College of Cardiology 2 American College of Cardiology: Coronary Calcium Score and 15.0 13.9-16.2
Cardiovascular Risk

American Heart Association American Heart Association: Coronary Calcium Test Could 13.8 12.6-15.0
Help Clarify Heart Disease Risk - and Control Cholesterol

Arkansas Heart Hospital Arkansas Heart Hospital: Heartsaver CT 9.5 8.2-10.9

Ascension Ascension: Understanding Coronary Calcium Scan 8.2 6.5-9.8

Aurora Health Care Aurora Health Care: Check for Signs of Heart Disease 7.3 5.8-8.8

Beaumont Health Beaumont: Calcium Scoring 10.1 8.8-11.3

Bluegrass Regional Imaging Bluegrass Regional Imaging: Coronary Artery Calcium Score 9.2 7.6-10.8

CHI Health CHI Health: Do You Know Your Calcium Score? Here’s Why 10.1 9.1-11.1
You Should

CNN Health CNN Health: Coronary Calcium Screening Better Predicts Heart 12.9 12.2-13.6
Disease Risk, Research Finds

Cabell Huntington Hospital Cabell Huntington Hospital: Cardiac CT Calcium Scoring 9.9 8.7-11.1

CardioSmart - American College of Cardiology CardioSmart — American College of Cardiology: Understanding 8.7 7.4-10.0
Coronary Artery Calcium (CAC) Scoring

Cardiology Advisor Cardiology Advisor: Coronary Artery Calcium Score Reliably 16.1 15.3-16.9
Risk Stratifies Adults with Hypertension

Cardiovascular Business Cardiovascular Business: Coronary Artery Calcium Scanning Is 15.3 14.1-16.6
Not a Magic 8 Ball

Cedars-Sinai (for patients) 1 Cedars-Sinai: Give a Heart Screening to Someone You Love 10.5 9.0-11.9



Cedars-Sinai (for patients) 2 Cedars-Sinai: CT Coronary Calcium Scan Procedure 10.9 9.8-12.1
Information
Cedars-Sinai - Women's Heart Center Cedars-Sinai — Women’s Heart Center: Coronary Calcium Scan 10.0 8.8-11.1
Central Minnesota Hospital: CentraCare Heart = CentraCare Heart & Vascular Center: Know Your Heart 7.9 6.5-9.3
& Vascular Center
Centura Health Centura Health: Heart Scan & CT Calcium Scoring 9.3 7.9-10.7
Cleveland Clinic Cleveland Clinic: Calcium-Score Screening Heart Scan: Test 11.6 10.1-13.1
Details
Columbus Regional Health Columbus Regional Health: Heart Scan for $49 7.7 6.2-9.1
Dallas Medical Center Dallas Medical Center: Cardiac Calcium Score 8.0 6.6-9.5
Deaconess Deaconess: Schedule a Heart Scan 8.4 7.0-9.8
Diagnostic and Interventional Cardiology Diagnostic and Interventional Cardiology: How the Agatson 13.1 11.5-14.7
Calcium Score Was Created and its Impact on Heart Attack
Prevention
Ditch the Carbs Ditch the Carbs: Low-Carb Lesson — What is a Calcium Score? 9.3 8.1-10.6
Doc's Opinion Doc’s Opinion: Coronary Calcium Score 13.9 12.8-15.1
Drugs.com Drugs.com: Heart Scan (Coronary Calcium Scan) 9.7 8.3-11.0
Emory Healthcare Emory Healthcare: Heart CT Screening for Coronary Artery 13.6 12.6-14.6
Calcification (CT Calcium Score)
Everyday Health Everyday Health: What is a Heart Scan? 10.6 9.4-11.8
Fairfax Radiological Consultants Fairfax Radiological Consultants: Calcium Score 10.1 8.9-11.3
HSHS St. Mary's Hospital HSHS St. Mary’s Hospital: Heart Scan 8.6 6.9-10.2
Hancock Regional Hospital Hancock Regional Hospital: Cardiovascular Services 10.5 9.3-11.7
Harvard Health Publishing 1 Harvard Health Publishing: Should You Consider a Coronary 11.9 11.0-12.8
Artery Calcium Scan?
Harvard Health Publishing 2 Harvard Health Publishing: High Calcium Score: What’s Next? 114 10.0-12.8
Harvard Health Publishing: Harvard Women's | Harvard Health Publishing — Harvard Women’s Health Watch: 13.0 12.0-14.0
Health Watch By the Way, Doctor: What Can | Do About a High Coronary
Calcium Score?
Health Imaging Health Imaging: EBT Heart Scan Can Predict Mortality 18.0 16.1-19.8
Health Scan - Medical Imaging of Health Scan — Medical Imaging of Fredericksburg: Cardiac 12.8 11.0-14.6

Fredericksburg

Score — The Numbers Count for Your Health



HealthNewsReview.org HealthNewsReview.org: Coronary Calcium Scans: NYT Article 12.4 11.2-13.6
Highlights Value and Minimizes Limitations

Healthline Healthline: Heart CT Scan 9.0 7.8-10.2

Heart Center at St. Mark's Heart Center at St. Mark’s: 15 Minutes and $69 Could Save 9.9 8.6-11.1
Your Life

HeartScan HeartScan: Welcome to the Bay Area Body and HeartScan, the 12.9 12.2-13.5
Only EBT in Northern California

Hendricks Regional Health Hendricks Regional Health: Request a $49 Heart Scan 7.8 6.7-8.8

Henry Ford Health System Henry Ford Health System: Heart CT Scan 7.9 6.6-9.2

Holston Medical Group Holston Medical Group: When a Heart Scan Saves Your Life 7.8 6.4-9.2

Houston Medical Imaging Houston Medical Imaging: Heart Scan 8.9 7.4-10.4

Houston Methodist Houston Methodist: Heart Scan Packages 11.6 10.6-12.6

InsideRadiology InsideRadiology: Coronary Artery Calcium Scoring 10.6 9.1-12.0

Integris Integris: What You Should Know About Heart Scans 12.0 11.0-13.0

Intermountain Healthcare Intermountain Healthcare: Calcium Score 9.9 8.2-11.5

Johns Hopkins Medicine John Hopkins Medicine: The Heart Test You May Need — but 11.2 10.1-12.3
Likely Haven’t Heard Of

Kaiser Permanente - Healthwise Kaiser Permanente: Coronary Calcium Scan 7.6 6.2-9.0

Lutheran Health Network - Dukes Memorial Lutheran Health Network — Dukes Memorial Hospital: Heart Scan 11.9 10.7-13.1

Hospital

Main Line Health Main Line Health: Coronary Calcium Score 9.9 8.7-11.1

Mayo Clinic Mayo Clinic: Heart Scan (Coronary Calcium Scan) 9.6 8.4-10.9

Medical Xpress Medical Xpress: Do | Need a Heart Scan? 10.3 8.9-11.6

MedlinePlus Medical Encyclopedia MedlinePlus Medical Encyclopedia: Heart CT Scan 8.3 6.8-9.8

Mercy Mercy: Coronary Calcium Scan 9.2 7.9-10.5

Mount Elizabeth Novena Hospital - Health Mount Elizabeth Novena Hospital — Health Plus: 5 Common 10.3 9.2-115

Plus Scans to Check Your Heart

Multi-Ethnic Study of Atherosclerosis (MESA) = Multi-Ethnic Study of Atherosclerosis: CAC Score Reference 13.9 12.6-15.2
Values

NIH - National Heart, Lung, and Blood NIH — National Heart, Lung, and Blood Institute: Coronary 9.5 7.8-11.1

Institute 1

Calcium Scan



NIH - National Heart, Lung, and Blood NIH — National Heart, Lung, and Blood Institute: Nuclear Heart 9.1 8.1-10.0

Institute 2 Scan

National Jewish Health National Jewish Health: Coronary Artery Calcium Scoring CT 8.7 7.3-10.1
Scan

National Lipid Association National Lipid Association: Coronary Artery Calcium Testing 11.8 10.3-13.2

Northwestern Medicine Northwestern Medicine: Nuclear Heart Scan 12.0 11.0-13.1

Orlando Health Orlando Health: Heart Scan 9.0 7.7-10.3

Overland Park Regional Medical Center Overland Park Regional Medical Center: Coronary Calcium Scan 9.9 8.5-11.2

Penn Medicine - Lancaster General Health Penn Medicine — Lancaster General Health: Coronary Calcium 7.6 6.3-9.0
Scan

Peter Attia, MD Peter Attia, MD — Coronary Artery Calcium Scan 12.8 11.7-13.9

Radiology and Imaging Specialists Radiology and Imaging Specialists: Heart Scan 14.1 13.1-15.1

Radiologylnfo.org RadiologyInfo.org: Cardiac CT for Calcium Scoring 11.0 9.7-12.4

Riverside Healthcare Riverside Healthcare: Heart Screening & Diagnosis 9.5 8.3-10.8

Society of Cardiovascular Computed Society of Cardiovascular Computed Tomography (SCCT): New 15.1 13.9-16.4

Tomography (SCCT) Guideline Recommends CAC Scoring When There is Uncertainty
Regarding Benefit from Statins

Swedish Medical Center Swedish Medical Center: Coronary Calcium Scan 11.6 10.2-12.9

Texas Heart Institute Texas Heart Institute: Do | Need a Coronary Calcium Score? 10.3 8.9-11.7

The New York Times The New York Times: One More Heart Test to Consider: A 15.5 13.6-17.4
Calcium Scan

The Washington Post The Washington Post: | Thought My Heart Attack Risk was Low. 11.5 10.4-12.7
A Coronary Calcium Scan Told Me Otherwise

Tidelands Health Tidelands Health: Heart Scan 8.7 7.4-9.9

UCI Health UCI Health: Coronary Calcium Scan 10.5 9.2-11.7

US News - Health US News — Health: CT Heart Scan Risks: 7 Better Ways to 14.3 12.8-15.7
Screen for Heart Disease

UT Southwestern Medical Center UT Southwestern Medical Center: Cardiac Calcium Scoring: 12.4 10.9-13.8
Using Imaging Tests to Prevent Heart Disease

UW Health UW Health: Coronary Calcium Scan: Should | Have This Test? 8.3 7.0-9.6

UnityPoint Health UnityPoint Health: Heart Scan & Calcium Scoring 9.3 8.0-10.7



University Hospitals University Hospitals: Calcium Scoring Program 10.7 9.3-12.1

University of Maryland Medical Center University of Maryland Medical Center: Cardiac Calcium Scoring 9.5 8.2-10.7
(Heart Scan)

University of Michigan Medicine University of Michigan Medicine: Coronary Calcium Scan: 8.4 7.2-9.7
Should I Have This Test?

Verywell Health Verywell Health: Learn If You Should Have a Coronary Calcium 12.6 11.4-13.8
Scan

WSAW-TV Station WSAW-TV Station: Heart to Heart: The Life Saving Heart Scan 7.9 6.6-9.2
You May Not Know About

WebMD WebMD: What is a Coronary Calcium Scan? 6.2 4.7-1.7

Wellmark Wellmark: Coronary Artery Calcium Scoring 17.2 16.0-18.4

Wexner Medical Center Wexner Medical Center: Coronary CT Calcium Scan — What is a 125 10.8-14.2
Coronary CT Calcium Scan?

Wikipedia Wikipedia: Coronary CT Calcium Scan 15.3 13.6-16.9

Wilmington Health Wilmington Health: HeartScore (Cardiac Calcium Score) 11.0 9.9-12.2



Figure S1. Average grade-level readability of the top 50 Online Patient Educational Materials
(OPEMs) for the “heart scan” search term.
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Point (blue) and interval (black) estimates display average grade-level readability with 95%

confidence intervals of the 5 readability metrics for each unique OPEM. Full website titles are
listed in Online Table 1. OPEMs are organized by increasing grade level.



Figure S2. Average grade-level readability of the top 50 Online Patient Educational Materials
(OPEMs) for the “CAC score” search term.
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