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Abstract
Although studies have revealed high readability levels of
orthopedic patient education materials, no study has evalu-
ated sports medicine-related patient education materials.
We conducted a study to assess the readability of
sports medicine-related patient education materials
from the American Academy of Orthopaedic Surgeons
(AAOS) and the American Orthopaedic Society for
Sports Medicine (AOSSM). All sports medicine patient
education articles available online in 2012 from the AAOS
and the AOSSM, including the Stop Sports Injuries Cam-
paign(STOP), weretidentified, and theirfreadability'was
assessed with the Flesch-Kinkaid (FK) readability test.

s patients increasingly turn to the Internet for infor-
A mation about their orthopedic conditions and treat-

ments,"” and as orthopedic surgeons increasingly use
online resources to communicate with patients,*® the impor-
tance of ensuring the quality of patient education materials
is greater than ever. Previous reports have found orthopedic
patient education materials on the Internet to be excessively
long® and to have information that is often misleading or inac-
curate.”!! Furthermore, numerous studies have demonstrated
that online orthopedic surgery patient education materials
often have poor readability, defined as the reading comprehen-
sion level a person must have to understand written materials
as determined by systematic formulae.>'*"* Many health care
organizations have called for patient education materials to
be written at or below the sixth-grade level."* However, the
vast majority of orthopedic patient education materials are
written at a level higher than sixth to eighth grade"*'*"*'*—a
worrisome trend given that the average US adult reads at an
eighth-grade level.”

Mean overall FK grade level of the 170 articles re-
viewed (104 from AAQOS, 36 from AOSSM, 30 from STOP)
was 10.2. Mean FK levels for the 3 sources were 9.5
(AAOS);11:0 (AOSSM), and 11.5 (STOP) (P = .16). Fifteen
(8.8%) of the 170 articles had a readability level at or
below eighth grade (average reading level of US adults);
only'2,(1.2%) of the 170 articles were at or below the
recommended sixth-grade level. The majority of sports
medicine-related patient education materials from AAOS
and AOSSM had reading levels higher than recommend-
ed;indicatingthatthe majority of.the patientijpopulation
may find it difficult to comprehend these articles.

Patient education materials for foot and ankle surgery,"
arthroplasty,'* pediatric orthopedics,” spine surgery,'® hand
surgery,” and orthopedics as a whole® have been assessed for
readability, but no similar study has been performed for sports
medicine. We conducted a study to assess the readability of
sports medicine—related patient education materials available
online from the American Academy of Orthopaedic Surgeons
(AAOS) and the American Orthopaedic Society for Sports Med-
icine (AOSSM). Our hypothesis was that the average readability
of AAOS and AOSSM sports medicine—related patient education
materials would be above the sixth-grade level.

Materials and Methods
As this study did not involve human subjects, institutional
review board approval was not required.

Data Collection
We reviewed all the sports medicine—related articles available
in December 2012 from the online patient education librar-
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ies of AAOS (www.orthoinfo.org/menus/sports.cfm), AOSSM
(www.sportsmed.org/Patient/Sports_Tips/AOSSM_Sports_
Tips_Sheets), and the AOSSM-sponsored Stop Sports Injuries
Campaign (STOP) (www.stopsportsinjuries.org). Articles were
excluded if they were presented primarily as pictures, lists, or
tables and/or if they were written in a language other than
English.®

All articles meeting the inclusion criteria were copied’ as
individual Microsoft Word files (Microsoft, Redmond, Wash-
ington) and saved in plain text format to remove hidden for-
matting (eg, HTML tags) that might affect readability. Follow-
up editing was then performed. Editing consisted of deleting
information unrelated to the article topic (eg, copyright notice,
author information) and deleting all numbers, decimals, para-

Table I. Mean Readability Levels of Sports
Medicine-Related Patient Education Articles

Flesch-Kincaid

Grade Level Overall AAOS AOSSM STOP P
Mean 10.2 9.5 11.0 11.5 16
Range 5.2-12 5.2-12 6.4-12 9.5-12

Abbreviations: AAOS, American Academy of Orthopaedic Surgeons; AOSSM, American
Orthopaedic Society for Sports Medicine; STOP, Stop Sports Injuries Campaign.

Table Il. Sports Medicine-Related Patient
Education Articles Written at Acceptable
Readability Levels

Article Flesch-Kincaid Score
“Flexibility for'young, athletes” 5.2

Warmup and COO l. down .................................. 6 .............
Tem,s Court . .s;f.e.t.y.". ....................................... 6 4 ...........

Ank|e Sprama .............................................. 6 4 ............
Exerolse In Ch”dren ....................................... %.1 ............

Stero,ds ................................................... %.1 .............
Gohcm]ury pre\,em,on ..................................... 72 ............
M emsca l. tear .............................................. 74 ............
H é%;t; ................................................... 75 ............
‘Seniors starting exercise” 75

"Horseback riding injury preventior” wo
Musde Cramp ............................................. 78 ...........

H |pstram ................................................... 8 .............
Safe rummg ................................................ 8 .............
SW,mmmg mjury prevemlon R 8 .............

aFrom American Orthopaedic Society for Sports Medicine; all other articles from American
Academy of Orthopaedic Surgeons.
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graph breaks, bullets, colons, semicolons, abbreviations, and
dashes within sentences.>'®"

One of us used Microsoft Word 2011 to assess the Flesch-
Kincaid (FK) grade level for each article. The FK formula must
be manually enabled in Word by going to Tools > Options >
Spelling and Grammar and then choosing “Show readabil-
ity statistics.”* The Spelling and Grammar tool automatically
calculates the readability score after checking a document’s
spelling and grammar. The FK grade level is calculated using
the formula®" (0.39 X average number of words per sentence)
+ (11.8 x average number of syllables per word) — 15.59. The
FK readability formula has been well established and substan-
tiated as a reliable measure of readability in several studies in
the orthopedic literature."»*!*"

Statistical Analysis

Means and ranges were calculated for the FK grade levels. Mean
FK grade levels were compared between the different patient
education material sources using an analysis of variance with
statistical significance setat P < .05. Intraclass correlation coef-
ficient (ICC) calculations were used to assess the intraobserver
and interobserver reliabilities of the FK grading. To assess in-
traobseryer reliability, we had the same author who assessed
the FK scoresireassess the readability levels of 15 randomly
selected articles 1 week after the initial assessment.” To assess
interobserver reliability, we had a different, blinded author
(who did'not originally assess the FK scores) independently
assess the readability levels of 30 randomly selected articles.’
ICC scores of 0 to 0.24 corresponded to poor correlation; 0.25
t0:0:49, low correlation; 0.507t0;0.69, fairwcorrelation; 0.70 to
0.89, good correlation; and 0.90 t0'1.0, excellent correlation.
Statistical analyses were performed using"MedCalc for Win-
dows 12.4.0.0y(Med€Calc Software, Mariakerke, Belgium), and
statistical significance was set at P < .05.

Results
Of the 170 articles that met the inclusion criteria and that
were reviewed by the 2 independent observers, 104 were from
AAOS, 36 were from AOSSM, and 30 were from STOP. Mean
overall FK grade level was 10.2 (range, 5.2 to 12). Mean FK
levels were 9.5 (range, 5.2 to 12) for AAOS articles, 11.0 (range,
6.4 to 12) for AOSSM articles, and 11.5 (range, 9.5 to 12) for
STOP articles; the difference was not statistically significant
(P = .16) (Table I). Only 15 (8.8%) of the 170 articles had a
readability level at or below eighth grade. Only 2 (1.2%) of the
170 articles were at or below sixth-grade level (Figure); all but
1 of these were AAOS articles (Table II).

Intraobserver reliability and interobserver reliability of FK
grade assessment were both excellent, with ICC values of 0.97
and 0.96, respectively.

Discussion

With the Internet providing readily accessible information,
many health care organizations have begun offering online
educational articles pertinent to their practice and their patient
population’s disease processes. As the primary goal of patient
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education materials is to deliver clear and understandable in-
formation to patients and health care providers, health literacy
has emerged as an important topic in orthopedic surgery and
medicine as a whole. Health literacy is our ability to synthesize
language and numerical skills to function in the health care en-
vironment and comprehend information about our own health
care.”” Functional literacy is reading ability at fifth-grade level or
below, and marginal literacy is reading ability between sixth- and
eighth-grade levels.” According to a nationwide survey, about
20% of all US adults read at a level below fifth grade.” Fur-
ther complicating the issue is that patients’ reading levels do
not always fully correlate with their highest completed grades
and are often below that of their stated years of education.?**
Beyond compromising a patient’s comprehension of his or her
disease, poor health literacy (vs adequate health literacy) has
been shown to result in increased mortality, decreased treat-
ment adherence, and worse overall health status.>***¢

Previous reports have found that online patient education
materials in nonorthopedic specialties are written at a level far
too high for the average US adult to comprehend.”*° Given the
average reading ability of US adults, the National Institutes of
Health has recommended that patient education materials be
written between sixth- and seventh-grade reading levels.*"
Although several studies within the orthopedic literature have
demonstrated the existence of unacceptably high readability
levels for patient education materials,”**'*"* %" no similar
study has been performed for sports medicine. The present
study showed that the vast majority of sports medicine—
related patient education materials available online from AAOS,
AOSSMiyand STOPsarenwritten above the readingdevelof the
average American. These trends are consistent with those noted
in the studies assessing orthopedic patient education materials
and in studies in other médical specialties.?* Suchaa consistent
trend suggests that the majority of health education material
geared toward patients, offered online by health care provid-
ers, may not be fully comprehended by the general patient
population.

One possible explanation for the consistently high readabil-
ity levels of orthopedic surgery online patient education mate-
rials is that medical terminology is inherently complex. Some
words used in the orthopedic literature have multiple syllables
and can elevate the FK reading level unnecessarily. Replacing
complex words with simpler ones may help improve read-
ability, but this is not a comprehensive solution. For example,
it is not possible to replace certain words or phrases, such as
anterior cruciate ligament, with simpler terms. Other possible so-
lutions aimed at improving readability include incorporating
more tables and pictures in the text to help convey the same
message more clearly." The saying “A picture is worth a thou-
sand words” may be appropriate here, as a figure or table can
often replace an entire paragraph yet communicate the same
message. It should be noted that this strategy may improve the
overall comprehensibility of patient education materials but
would not alter the FK readability score. Another recommen-
dation is to keep sentences short and concise and have each
convey a single, distinct message.”* Focusing on short, pithy
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Figure. Distribution of readability levels of sports medicine—
related patient education materials.

sentences.means that fewer words and syllables will naturally
be used, allowing for a more readable text.

Despite the present finding that most sports medicine pa-
tienteducation articles have a readability level higher than rec-
ommended, some articles were in fact written at an adequate
readability level. Although not common, articles written at or
below the eighth-grade reading level represent an encouraging
example of patientieducation‘materialsswritten a an appro-
priate level for patients. Striving to improve the readability of
patient education materials will serve patients well, as these
articles can help fortify patients’knowledge of their own pa-
thologies™ and perhaps even their clinical outcomes.*?*526

This study had several limitations. First, the FK readability
formula does not take into account that some words of few syl-
lables, such as physis and colon (which lower readability scores),
can have complex underlying meanings (which impair text
comprehensibility), thereby falsely lowering a reading level
and underestimating text complexity.** Second, the formula
also does not take into account pictures and tables, which can
help simplify textual content and improve comprehensibility.**
Third, this study did not assess all online sports medicine—
related patient education materials but instead assessed those
provided by the foremost authorities on sports medicine; other
easily accessible online materials may have readability levels
different from what we have reported here. Fourth, this study
did not assess the actual reading level of the target population
of sports medicine patients. This may be irrelevant, though,
as these online patient education materials are offered in the
public domain without a specific target population.®

Conclusion

Given the rising trend in patients accessing health care educa-
tion online, it is crucial that information be provided in a com-
prehensive yet easily read format. The present study showed

April 2014 The American Journal of Orthopedics® E67



Readability of Sports Medicine—Related Patient Education Materials

that sports medicine-related patient education materials avail-
able online may be too difficult for the average patient to com-
prehend. Nevertheless, some articles are written at appropriate
levels and can serve as a model for future patient education
materials. Overall, this study illustrates the potential diffi-
culties patients may have in comprehending information in
patient education materials related to sports medicine. Future
efforts should be aimed at improving the readability of sports
medicine-related patient education materials. By recognizing
the issue and working to improve the readability of sports
medicine-related patient education materials, we will help our
patients get “back in the game” both physically and mentally.
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