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The widespread use of the Internet for health-related information has transformed 
patient engagement, yet the readability of online educational resources remains a 
significant concern. This study evaluates the readability, understandability, and 
actionability of online patient education materials for common orthopaedic trauma 
conditions. Thirty-two conditions listed on the Orthopaedic Trauma Association (OTA) 
website were assessed using the Flesch-Kincaid (FK) readability test and the Patient 
Education Materials Assessment Tool (PEMAT). The results showed that the average 
Flesch-Kincaid reading ease was 47.9, corresponding to a “college-level” difficulty, and 
the average FK grade level was 8.7, well above the recommended reading level of 6th 
grade. Only 1.25% of the websites had a reading ease score that met or was below the 
6th-grade level, and 3.75% of websites were at or below a 6th-grade reading level. While 
the overall understandability of the materials was high (mean PEMAT score of 85), 
actionability was much lower (mean PEMAT score of 48). These findings underscore a gap 
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in the accessibility of online orthopaedic education for the general public. To improve 
patient comprehension and outcomes, it is crucial for orthopaedic surgeons to be 
equipped with tools to evaluate the quality of educational resources before 
recommending them to patients. This study also highlights the need for further 
development of readable, actionable, and understandable materials to support patient 
education and enhance healthcare delivery. 

INTRODUCTION 

Over sixty percent of U.S. adults use the Internet to search 
for health or medical information (Cohen and Adams 2011), 
with over 93% of U.S. adults having Internet access (Wang 
and Cohen 2023). Many individuals utilizing online re
sources for health-related information are either patients 
or caregivers (Finney Rutten et al. 2019). The ability for 
both of these groups to easily access this information plays 
a large role in the management of health and disease cur
rently (Finney Rutten et al. 2019). The Internet is used 
not only for answers to frequently asked medical questions, 
it is used for scheduling doctor’s appointments, emailing 
healthcare providers, refilling prescriptions, and much 
more (Cohen and Adams 2011), making it an essential part 
of our healthcare system. Additionally, almost half of all 
U.S. adults have accessed websites that provide details on 
a specific medical ailment (Cohen and Adams 2011). How
ever, recent studies have shown the vast majority of online 
health information is written at a readability level that is 
unsuitable for the average U.S. adult (Rooney, Santiago, 
Perni, et al. 2021; Daraz, Morrow, Ponce, et al. 2018). Both 
the American Medical Association (AMA) and the National 
Institutes of Health (NIH) recommend all materials directed 
to the general public should not exceed a sixth grade read
ing level (Weiss 2007). 

Poor readability of online patient educational materials 
has many implications. Patients who are provided educa
tional materials that are written at an appropriate grade 
level and displayed in an easy-to-understand format may 
have better adherence to medications and treatment plans 
(Hirsch et al. 2017; Daraz et al. 2009). Additionally, read
able educational materials may decrease costs associated 
with health care and improve a patient’s quality of life 
(Weiss 2007; Hirsch et al. 2017; Daraz et al. 2009). 

Over 7.2 million individuals sustained an orthopaedic 
injury in 2014, with over 1.1 million of those individuals 
requiring emergency surgery due to the severity of their 
condition (Jarman et al. 2020). With an ever-growing pop
ulation, it would be a safe assumption that the incidence 
of patients sustaining any type of orthopaedic trauma rises 
annually. It is estimated that over half of orthopaedic 
trauma patients use the Internet to look up information re
garding their treatment or injury (Hautala, Comadoll, Raf
fetto, et al. 2021), although there are no comprehensive 
studies evaluating the readability of educational materials 
about the most common orthopaedic trauma conditions. 
The Orthopaedic Trauma Association (OTA) is an interna
tional organization dedicated to the care and treatment of 
patients with musculoskeletal injuries, with a member base 
comprised of both surgeons and other medical profession
als. While the OTA participates in many research endeav

ors, it is also known for its educational resources due to 
one of its goals of improving and advancing the knowledge 
base of everything pertaining to orthopaedic trauma. The 
OTA website includes a section for patient education en
titled “Learn about Your Injury”, where patients and care
givers can select an area of the body and learn more about 
the most common orthopedic trauma conditions sustained 
within that area. Each of the conditions listed on the OTA 
website was evaluated in this study. 

The aim of this study is to review online patient educa
tional resources for the most common orthopaedic trauma 
procedures and assess their understandability, actionabil
ity, and readability. This will provide insight on whether the 
average patient is able to understand the content within 
these websites. Additionally, this study will supply or
thopaedic surgeons with the tools necessary to recommend 
appropriate online educational materials to their patients 
by providing awareness on what information their patients 
are viewing online both before they receive treatment and 
during their recovery. 

MATERIALS AND METHODS 

WEBSITE / CONTENT SELECTION 

Institutional, organizational, and academic websites were 
included in this study. Private surgeon websites and journal 
articles requiring access fees, payment, or a subscription 
to view content were not analyzed in this study. All or
thopaedic trauma conditions listed on the OTA website un
der the “Learn about Your Injury” section within the “For 
Patients” tab were entered into the search engine, Google, 
utilizing an incognito search with all cookies, location, and 
user account information disabled. All content included in 
this study was accessed by a single investigator on June 15, 
2024. 

The conditions searched include the following: (1) 
Scapula Fracture; (2) Shoulder Dislocation with Fracture; 
(3) Proximal Humerus Fracture; (4) Humeral Shaft Fracture; 
(5) Clavicle Fracture; (6) Distal Humerus Fracture; (7) Ole
cranon Fracture; (8) Radial Head Fracture; (9) Elbow Dis
location; (10) Broken and Dislocated Elbow; (11) Forearm 
Fracture; (12) Distal Radius Fracture; (13) Posterior Wall 
Acetabular Fracture; (14) Young Patients with Femoral 
Neck Fracture; (14) Periprosthetic Hip Fracture; (15) Pelvis 
Fracture; (16) Femoral Head Fracture; (17) Acetabular Frac
ture; (18) Intertrochanteric Fracture; (19) Geriatric Femoral 
Neck Fractures; (20) Periprosthetic Distal Femur Fracture; 
(21) Femoral Shaft Fracture; (22) Distal Femur Fracture; 
(23) Patella Fracture; (24) Knee Dislocation; (25) Tibial 
Plateau Fracture; (26) Pilon Fracture; (27) Ankle Fracture; 
(28) Tibial Shaft Fracture; (29) Talus Fracture; (30) Calca
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neus Fracture; (31) Metatarsal Fracture; and (32) Lisfranc 
Injury. 

While searching each condition online, the five most vis
ited websites for each condition were collected. In total, 
there were 160 patient education entries. Each entry was 
analyzed using Flesh-Kincaid (FK) scoring for Reading Ease 
and Grade Level, as well as the Patient Education Materials 
Assessment Tool (PEMAT) Understandability and Action
ability metrics. 

READABILITY ANALYSIS 

The FK analysis is subdivided into two parts: FK reading 
ease and FK grade level (Kincaid et al. 1975). The formula 
for FK reading ease is: 

206.835 - 1.015 × (average number of words per sen
tence) - 84.6 × (average number of syllables per word) 

This measurement determines how easy or difficult a 
text is for an individual to comprehend, with higher mea
surements corresponding to an easier ability to compre
hend a given text and lower measurements corresponding 
to a worse ability to comprehend a given text. This mea
surement can be interpreted using the following guidelines: 

0-29: Very difficult (postgraduate) 
30-49: Difficult (college) 

50-59: Fairly difficult (high school) 
60-69: Standard (8th to 9th grade) 
70-79: Fairly easy (7th grade) 
80-89: Easy (5th to 6th grade) 
90-100: Very easy (4th to 5th grade) 
The formula for FK grade level is: 
0.39 × (average number of words per sentence) + 11.8 × 

(average number of syllables per word) − 15.59 
The FK grade level measurement corresponds to the 

grade level the individual reading the text must have com
pleted to fully comprehend that text. Measurements are 
rounded either up or down. Websites that receive an FK 
grade level score that ends in a decimal of 0.4 or lower are 
rounded down to the nearest grade level. Likewise, websites 
that receive an FK grade level score that ends in a decimal 
of 0.5 or higher are rounded up to the nearest grade level. 
For example, an FK grade level measurement of 10.4 re
quires the reader to have a tenth-grade reading level to un
derstand the website material, while an FK grade level mea
surement of 7.6 requires the reader to have an eighth-grade 
reading level to understand the reading material. 

To better comprehend the understandability and action
ability of the available patient education materials regard
ing common orthopaedic trauma conditions, the PEMAT 
was used. This is a highly validated tool and systematic 
method used to legitimize the literacy of available printed 
and audiovisual educational materials (Shoemaker, Wolf, 
and Brach 2014). Only printable website materials can be 
assessed using the PEMAT, therefore only these materials 
were rated in the current study. Both the understandability 
and actionability section of the PEMAT was rated by two in
dependent reviewers. They answered a series of questions 
about the educational material they reviewed, with more 
understandable and more actionable websites receiving a 
higher percentage score. A high actionability score indi

cates a website is likely very useful for patients, who can 
identify next steps and take action based on the informa
tion presented within a given online material. 

RESULTS 

The Flesch-Kincaid reading ease, Flesch-Kincaid grade 
level, PEMAT understandability score, and PEMAT action
ability score of each website analyzed is listed in Table 
1. The mean Flesch-Kincaid reading ease, Flesch-Kincaid 
grade level, PEMAT understandability score, and PEMAT 
actionability score of each orthopaedic trauma condition is 
provided in Table 2. The average FK reading ease of the or
thopaedic trauma conditions analyzed is displayed in Fig
ure 1, while the average FK grade level of these condi
tions is displayed in Figure 2. The average FK reading ease 
of all 32 conditions combined was 47.9, which correlates 
with “difficulty (college)”. The average FK grade level of all 
32 conditions combined was 8.7, a score which requires a 
9th grade reading level to understand the educational ma
terials. Websites discussing pelvic fractures had the high
est FK reading ease, with an average of 57, correspond
ing with “fairly difficult (high school)”. Websites discussing 
periprosthetic femur fractures had the lowest FK reading 
ease, with an average of 37.3, corresponding to “difficult 
(college)”. Websites on talus fractures had the lowest aver
age FK grade level, 7.6, while websites discussing peripros
thetic distal femur fractures had the highest average FK 
grade level, 10.5. None of the fifty websites analyzed had FK 
reading ease scores at or above 70, meaning no website was 
at or below a 7th grade level. The average PEMAT under
standability score was 85. The average PEMAT actionability 
score was much lower at 48. 
Table 3 presents the number of times the websites of sev

eral organizations or institutions were represented in an 
Internet search for the top five websites on a particular or
thopaedic injury. The five organization or institutions rep
resented most often are included. 
Table 4 presents the top five websites for each condition 

searched, as well the name of the organization or practice 
analyzed and the website link. 

DISCUSSION 

This is the first study to assess the readability, actionability, 
and understandability of the most common orthopaedic 
trauma conditions. All 32 conditions listed on the OTA web
site were scored and evaluated. The condition with the 
highest mean FK reading ease was pelvis fracture (57.0), 
while the condition with the lowest mean FK reading ease 
was periprosthetic distal femur fracture (37.3). The average 
overall FK reading ease was 47.9, which is far below the rec
ommended FK reading ease of 80.0 or higher. The condition 
with the highest mean FK grade level was periprosthetic 
distal femur fractures (10.5), while the condition with the 
lowest mean FK grade level was talus fractures (7.6). The 
average overall FK grade level was 8.7. This is much higher 
than the recommended FK grade level of 6.4 or lower, which 
would correlate with a score at or below a sixth grade level. 

Elucidating Orthopaedic Trauma Procedures: Are the Current Patient Educational Materials Useful?

Journal of Orthopaedic Experience & Innovation 3



Figure 1. Average Flesch-Kincaid reading ease for each orthopaedic trauma condition.          

Only two websites (1.25%) scored an FK reading ease at or 
below that of a sixth grading reading level. These websites 
included one on young patients with femoral neck fractures 
and one on pelvis fractures. A total of six websites (3.75%) 
had an FK grade level at or below a sixth-grade reading 
level. These websites included information regarding clav
icle fractures, radial head fractures, young patients with 
femoral neck fractures, pelvis fractures, geriatric femoral 
neck fractures, and metatarsal fractures. The average over
all PEMAT understandability for all articles was 85.0, while 
the average overall PEMAT actionability score was 48.0. 

Poor readability of educational materials recommended 
to patients is not an issue that only affects orthopedic 
trauma, but many subspecialties within orthopedics. Ab
dullah et al. discovered online patient education materials 
regarding common orthopedic sports medicine injuries 
were written at a difficulty that far exceeded that which is 
recommended by the AMA and NIH (Abdullah et al. 2022), 
mirroring the results of the current study. Additionally, 
Luciani et al., an article evaluating the materials on or
thopedic spine procedures and conditions, found the read
ability of materials to also be exceedingly high (Luciani et 
al. 2022). Besides these two studies, there are many other 
papers evaluating readability across orthopedic surgery 
(Ghanem et al. 2023; Akinleye et al. 2018; Badarudeen and 
Sabharwal 2010; Baumann et al. 2023). 

A study published in 2010 is arguably one of the first ar
ticles addressing the importance of readability and health 
informatics within orthopedic surgery (Badarudeen and 

Sabharwal 2010). At the time this article was published, the 
majority of available orthopedic patient educational ma
terials were not written at recommended reading levels. 
Therefore, the authors recommended a system to maximize 
comprehension: stratifying patient educational materials 
to provide materials written at different levels of complex
ity. While this may be a potential solution to addressing the 
issue of poor readability, it may further complicate the is
sue at hand for both patients and physicians. 

Several suggestions to improve readability and under
standability of orthopedic educational materials include 
the addition of audiovisual aids, a change in the format of 
current materials, and modifying materials to remove med
ical jargon. Audiovisual aids, such as video clips and pic
tures (Bass 2005; Dahodwala et al. 2018; Schubbe, Cohen, 
Yen, et al. 2018), can greatly enhance patient understand
ing of otherwise complex topics. Altering the way in which 
current educational materials are written for patients is an
other way to fix this problem. Baumann et al. found that by 
reducing sentence length to under 15 words per sentence in 
addition to reducing the amount of complex words, read
ability was improved (Baumann et al. 2023). Other ways 
educational materials may be altered include adopting the 
use of conversational style when writing, avoiding ambigu
ous words, and using analogies that are familiar with the 
target audience (Badarudeen and Sabharwal 2010). Remov
ing medical jargon from educational material meant for pa
tients has also shown to enhance patient understanding 
of medical conditions by decreasing confusion (Badarudeen 
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Figure 2. Average Flesch-Kincaid grade level for each orthopaedic trauma condition.          

and Sabharwal 2010; Gotlieb, Praska, Hendrickson, et al. 
2022). 

To further address this issue, orthopedic surgeons may 
elect to develop a site where they can easily locate educa
tional materials to recommend to their patients that have 
been pre-screening for readability, understandability, and 
actionability. Creating this reservoir, whether in the form 
of a website or a list of links or pamphlets that can be 
shared with patients during their appointment, is perhaps 
the most direct way orthopedic surgeons can tackle poor 
health literacy nationwide. Additionally, the tools used in 
this study may be used by orthopedic surgeon to come to a 
quick conclusion over whether to recommend a material to 
a patient. 

As research shows a patient’s health literacy is often 
considered the most important and most valuable predictor 
of their health status, readability is a topic all orthopedic 
surgeons should be made aware of (Weiss 2007; Baker et 
al. 1997; Johnson and Weiss 2008). This article will hope
fully equip orthopedic trauma surgeons with information 
on the current state of readability within their field and 
equip them with the tools to improve the care and health 
outcomes of their patients. 

LIMITATIONS 

This study is not without limitations. Patients seeking in
formation on orthopaedic trauma conditions and proce
dures may encounter variability in the results of their 
search depending on their search engine history, which is 
used by an algorithm to recommend websites the patient 
may prefer. The Google search engine was utilized to con
duct this study. While patient may elect to use other search 
engines, such as Bing, Yahoo, or DuckDuckGo, these may 
provide a different set of search results. Future studies be 
conducted to evaluate results from various search engines 
patient may use to seek information regarding their or
thopaedic condition. Future studies should also analyze 
whether certain types of organizations (i.e., academic hos
pitals, private surgeon websites, professional organiza
tions) consistently produce more readable content. This 
was not evaluated within the current study due to a wide
spread lack of readability. Additionally, this study does not 
account for differences in reading level based on socioe
conomic status and region, as it is meant to provide an 
overview of readability applicable to the general public. 
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Table 1. Flesch-Kincaid reading ease, Flesch-Kincaid grade level, PEMAT understandability scores, and PEMAT            
actionability scores of the top five websites for each orthopaedic trauma condition analyzed.              

Google search condition 
FK Reading 

Ease 
FK Grade 

Level 

PEMAT 
Understandability 

(%) 

PEMAT 
Actionability (%) 

1 Scapula Fracture 51.8 9.5 80.0 40.0 

2 Scapula Fracture 51.9 8 93.8 20.0 

3 Scapula Fracture 24 12.3 87.5 10.0 

4 Scapula Fracture 32.7 9.5 69.2 40.0 

5 Scapula Fracture 54.7 7.1 93.8 40.0 

1 Shoulder Dislocation with Fracture 54.8 7.5 93.8 60.0 

2 Shoulder Dislocation with Fracture 46.7 8.8 93.8 40.0 

3 Shoulder Dislocation with Fracture 60.8 6.9 94.1 100.0 

4 Shoulder Dislocation with Fracture 40.7 9.8 87.5 60.0 

5 Shoulder Dislocation with Fracture 40.1 8.5 88.2 80.0 

1 Proximal Humerus Fracture 45.9 11.2 90.0 40.0 

2 Proximal Humerus Fracture 29.9 9.9 86.7 40.0 

3 Proximal Humerus Fracture 52.9 7.7 93.3 60.0 

4 Proximal Humerus Fracture 29.1 11.2 75.0 40.0 

5 Proximal Humerus Fracture 48.9 7.7 88.2 40.0 

1 Humeral Shaft Fracture 45.9 11.2 83.3 40.0 

2 Humeral Shaft Fracture 41.5 8.5 84.6 20.0 

3 Humeral Shaft Fracture 34.2 10.7 83.3 40.0 

4 Humeral Shaft Fracture 55.6 7.4 94.1 60.0 

5 Humeral Shaft Fracture 48.3 8.7 88.2 60.0 

1 Clavicle Fracture 40.1 9.7 83.3 40.0 

2 Clavicle Fracture 59.5 7.1 94.1 80.0 

3 Clavicle Fracture 59.7 9.6 92.3 40.0 

4 Clavicle Fracture 48.6 7.5 92.3 40.0 

5 Clavicle Fracture 61.9 6.2 93.3 60.0 

1 Distal Humerus Fracture 60.6 7.3 93.3 80.0 

2 Distal Humerus Fracture 38.3 8.7 82.4 20.0 

3 Distal Humerus Fracture 27.8 10.1 69.2 20.0 

4 Distal Humerus Fracture 56.8 7.4 87.5 60.0 

5 Distal Humerus Fracture 18.3 11.9 81.3 20.0 

1 Olecranon Fracture 38.6 10.1 61.5 20.0 

2 Olecranon Fracture 60.5 7.1 93.3 80.0 

3 Olecranon Fracture 54.6 10.6 76.9 20.0 

4 Olecranon Fracture 32.5 9.4 70 20.0 

5 Olecranon Fracture 41.6 9.2 81.3 40.0 

1 Radial Head Fracture 55 7.6 87.5 40.0 

2 Radial Head Fracture 30.9 9.9 70.0 20.0 

3 Radial Head Fracture 44.9 8.4 75.0 20.0 

4 Radial Head Fracture 38.5 9.8 76.8 20.0 

5 Radial Head Fracture 63.6 6.4 88.2 60.0 

1 Elbow Dislocation 54.2 8 87.5 40.0 

2 Elbow Dislocation 38.9 8.7 81.3 20.0 

3 Elbow Dislocation 37.1 10.4 61.4 20.0 
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Google search condition 
FK Reading 

Ease 
FK Grade 

Level 

PEMAT 
Understandability 

(%) 

PEMAT 
Actionability (%) 

4 Elbow Dislocation 55.5 7.6 84.6 60.0 

5 Elbow Dislocation 60.6 7.8 94.1 40.0 

1 Broken and Dislocated Elbows 56.3 7.3 94.1 60.0 

2 Broken and Dislocated Elbows 36.8 9.2 84.6 40.0 

3 Broken and Dislocated Elbows 55.5 7.6 92.3 60.0 

4 Broken and Dislocated Elbows 38.9 8.7 75.0 20.0 

5 Broken and Dislocated Elbows 54.2 8 93.8 60.0 

1 Forearm Fracture 59.3 7.4 93.8 60.0 

2 Forearm Fracture 29.1 12 61.4 20.0 

3 Forearm Fracture 59 7 93.8 20.0 

4 Forearm Fracture 62.7 6.6 93.8 60.0 

5 Forearm Fracture 57.3 10.3 84.6 40.0 

1 Distal Radius Fracture 63.6 8.6 93.8 40.0 

2 Distal Radius Fracture 58.2 7.8 93.8 60.0 

3 Distal Radius Fracture 39.9 10.7 76.9 20.0 

4 Distal Radius Fracture 37.4 8.9 76.9 20.0 

5 Distal Radius Fracture 32.4 15.8 93.8 20.0 

1 
Posterior Wall Acetabular 

Fracture 
48.3 8.7 84.6 60.0 

2 
Posterior Wall Acetabular 

Fracture 
43 8 70.6 20.0 

3 
Posterior Wall Acetabular 

Fracture 
54.7 7.7 88.2 40.0 

4 
Posterior Wall Acetabular 

Fracture 
52.8 8.5 93.8 60.0 

5 
Posterior Wall Acetabular 

Fracture 
29.1 10.1 75.0 20.0 

1 
Young Patients with Femoral Neck 

Fracture 
48.5 8.7 81.3 20.0 

2 
Young Patients with Femoral Neck 

Fracture 
48 8.7 75.0 20.0 

3 
Young Patients with Femoral Neck 

Fracture 
83.1 2.5 94.1 20.0 

4 
Young Patients with Femoral Neck 

Fracture 
30.6 14.1 81.3 20.0 

5 
Young Patients with Femoral Neck 

Fracture 
48 7.1 88.3 20.0 

1 Periprosthetic Hip Fracture 52 7.7 93.8 40.0 

2 Periprosthetic Hip Fracture 38.4 8.7 88.3 20.0 

3 Periprosthetic Hip Fracture 53 8 93.8 60.0 

4 Periprosthetic Hip Fracture 44.9 9.5 75.0 20.0 

5 Periprosthetic Hip Fracture 46.1 9.5 75.0 20.0 

1 Pelvis Fracture 57.3 9.7 84.6 60.0 

2 Pelvis Fracture 57.8 7.9 84.6 40.0 

3 Pelvis Fracture 54.8 7.9 93.8 60.0 

4 Pelvis Fracture 28.2 11.5 75.0 20.0 

5 Pelvis Fracture 86.7 2.3 93.8 20.0 

1 Femoral Head Fracture 47.7 8.7 75.0 20.0 
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Google search condition 
FK Reading 

Ease 
FK Grade 

Level 

PEMAT 
Understandability 

(%) 

PEMAT 
Actionability (%) 

2 Femoral Head Fracture 41.3 8.3 81.3 20.0 

3 Femoral Head Fracture 40.7 10.2 82.4 20.0 

4 Femoral Head Fracture 55.3 7.3 93.8 40.0 

5 Femoral Head Fracture 57.7 7.9 93.8 40.0 

1 Acetabular Fracture 52.8 8.5 85.7 80.0 

2 Acetabular Fracture 48.3 8.7 90.9 60.0 

3 Acetabular Fracture 43 8 66.7 20.0 

4 Acetabular Fracture 32.4 11.6 95.8 40.0 

5 Acetabular Fracture 42.7 8.9 91.7 40.0 

1 Intertrochanteric Fracture 34.5 10.6 62.5 20.0 

2 Intertrochanteric Fracture 45.6 7.6 87.5 50.0 

3 Intertrochanteric Fracture 55.2 7.2 93.8 40.0 

4 Intertrochanteric Fracture 38.5 10 81.3 50.0 

5 Intertrochanteric Fracture 53.6 7.3 68.8 50.0 

1 Geriatric Femoral Neck Fractures 49.1 8.1 86.7 60.0 

2 Geriatric Femoral Neck Fractures 44.7 9.2 87.5 80.0 

3 Geriatric Femoral Neck Fractures 48 7.4 87.5 50.0 

4 Geriatric Femoral Neck Fractures 78.5 3.2 93.8 80.0 

5 Geriatric Femoral Neck Fractures 19.2 11.7 93.3 50.0 

1 
Periprosthetic Distal Femur 

Fracture 
30.6 11.1 93.3 80.0 

2 
Periprosthetic Distal Femur 

Fracture 
30.4 9.8 81.3 50.0 

3 
Periprosthetic Distal Femur 

Fracture 
62.6 6.6 87.5 60.0 

4 
Periprosthetic Distal Femur 

Fracture 
24.6 16.1 54.5 20.0 

5 
Periprosthetic Distal Femur 

Fracture 
38.3 8.7 82.4 80.0 

1 Femoral Shaft Fracture 58.5 7.4 93.8 60.0 

2 Femoral Shaft Fracture 34.6 9.2 76.5 60.0 

3 Femoral Shaft Fracture 41.6 9.6 79.0 80.0 

4 Femoral Shaft Fracture 56.3 7.6 88.2 80.0 

5 Femoral Shaft Fracture 53.8 9.5 93.8 60.0 

1 Distal Femur Fracture 62.9 7.3 94.7 60.0 

2 Distal Femur Fracture 42.8 7.9 87.5 50.0 

3 Distal Femur Fracture 40.1 9.8 81.3 40.0 

4 Distal Femur Fracture 54.3 9.7 89.5 80.0 

5 Distal Femur Fracture 59.5 6.7 88.2 80.0 

1 Patella Fracture 51.3 11.7 82.4 60.0 

2 Patella Fracture 61.3 6.9 94.1 80.0 

3 Patella Fracture 58.9 7.4 93.3 60.0 

4 Patella Fracture 34.8 9.3 81.3 40.0 

5 Patella Fracture 54.5 7.4 87.5 60.0 

1 Knee Dislocation 26.7 11.6 75.0 50.0 

2 Knee Dislocation 41.4 9 84.2 40.0 
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Google search condition 
FK Reading 

Ease 
FK Grade 

Level 

PEMAT 
Understandability 

(%) 

PEMAT 
Actionability (%) 

3 Knee Dislocation 30.7 9.9 82.4 50.0 

4 Knee Dislocation 59.9 6.8 94.1 80.0 

5 Knee Dislocation 39.1 8.6 73.7 40.0 

1 Tibial Plateau Fracture 62.4 6.5 89.5 60.0 

2 Tibial Plateau Fracture 39.8 8.4 76.5 40.0 

3 Tibial Plateau Fracture 35 10.6 80.0 40.0 

4 Tibial Plateau Fracture 53.7 9.9 93.8 60.0 

5 Tibial Plateau Fracture 16.3 16.1 84.2 40.0 

1 Pilon Fracture 65.4 8.2 87.5 80.0 

2 Pilon Fracture 59.9 7.4 94.1 80.0 

3 Pilon Fracture 30 10 73.7 40.0 

4 Pilon Fracture 62.2 7.7 94.7 60.0 

5 Pilon Fracture 40.6 9.8 88.9 60.0 

1 Ankle Fracture 38 9.8 81.3 60.0 

2 Ankle Fracture 56.2 7.6 92.8 80.0 

3 Ankle Fracture 58.9 8.2 92.8 50.0 

4 Ankle Fracture 49.4 7.4 87.5 60.0 

5 Ankle Fracture 62.2 6.8 92.3 60.0 

1 Tibial Shaft Fracture 57 7.5 94.4 80.0 

2 Tibial Shaft Fracture 29.6 10.2 78.8 50.0 

3 Tibial Shaft Fracture 36 10.3 89.5 40.0 

4 Tibial Shaft Fracture 52.4 10.3 94.4 60.0 

5 Tibial Shaft Fracture 49.1 8.1 88.9 40.0 

1 Talus Fracture 59.5 7.3 88.9 80.0 

2 Talus Fracture 61.4 6.8 72.2 60.0 

3 Talus Fracture 61.8 6.6 81.3 80.0 

4 Talus Fracture 60.9 7.4 83.3 60.0 

5 Talus Fracture 39.6 10.1 76.5 50.0 

1 Calcaneus Fracture 59.9 7.3 88.2 80.0 

2 Calcaneus Fracture 31.7 9.8 81.3 40.0 

3 Calcaneus Fracture 34.3 11.7 81.3 60.0 

4 Calcaneus Fracture 60.2 8.8 75.0 20.0 

5 Calcaneus Fracture 44.2 9.2 87.5 60.0 

1 Metatarsal Fracture 40.2 9.8 76.5 40.0 

2 Metatarsal Fracture 65.6 5.7 83.3 60.0 

3 Metatarsal Fracture 48.6 8.5 94.1 83.3 

4 Metatarsal Fracture 52.9 7.7 84.6 60.0 

5 Metatarsal Fracture 55.6 7.4 82.4 40.0 

1 Lisfranc Injury 48.5 7.7 66.7 20.0 

2 Lisfranc Injury 60.1 7.5 93.3 80.0 

3 Lisfranc Injury 60.1 6.7 80.0 40.0 

4 Lisfranc Injury 41.9 8.3 76.5 60.0 

5 Lisfranc Injury 63.7 7.7 88.3 60.0 

Legend. Flesh-Kincaid, FK; Patient Education Materials Assessment Tool, PEMAT 
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Table 2. Mean Flesch-Kincaid reading ease, Flesch-Kincaid grade level, PEMAT understandability score, and            
PEMAT actionability score of each orthopaedic trauma condition analyzed and number of websites graded to be                 
at or below a 6th grade level.        

Google search 
condition 

FK Reading Ease 
and Correlation 

FK 
Grade 
Level 

PEMAT 
Understandability 

(%) 

PEMAT 
Actionability 

(%) 

Number of websites 
graded at or below a 6th 

grade level 

Scapula Fracture 
43.0 ± 13.8; 

“difficult 
(college)” 

9.3 ± 
2.0 

84.9 ± 10.4 30.0 ± 14.1 0 

Shoulder 
Dislocation with 

Fracture 

48.6 ± 9.0; 
“difficult 
(college)” 

8.3 ± 
1.1 

91.5 ± 3.3 68.0 ± 22.8 0 

Proximal 
Humerus Fracture 

41.3 ± 11.1; 
“difficult 
(college)” 

9.5 ± 
1.8 

86.6 ± 7.0 44.0 ± 8.9 0 

Humeral Shaft 
Fracture 

45.1 ± 8.0; 
“difficult 
(college)” 

9.3 ± 
1.6 

86.7 ± 4.6 44.0 ± 16.7 0 

Clavicle Fracture 
54.0 ± 9.3; “fairly 

difficult (high 
school)” 

8.0 ± 
1.6 

91.1 ± 4.3 52.0 ± 17.9 1 

Distal Humerus 
Fracture 

40.4 ± 18.2; 
“difficult 
(college)” 

9.1 ± 
1.9 

82.7 ± 8.9 40.0 ± 28.3 0 

Olecranon 
Fracture 

45.6 ± 11.6; 
“difficult 
(college)” 

9.3 ± 
1.3 

76.6 ± 12.0 36.0 ± 26.1 0 

Radial Head 
Fracture 

46.6 ± 13.0; 
“difficult 
(college)” 

8.4 ± 
1.5 

79.5 ± 8.0 32.0 ± 17.9 1 

Elbow Dislocation 
49.3 ± 10.6; 

“difficult 
(college)” 

8.5 ± 
1.1 

81.8 ± 12.4 36.0 ± 16.7 0 

Broken and 
Dislocated Elbows 

48.3 ± 9.6; 
“difficult 
(college)” 

8.2 ± 
78.3 

88.0 ± 8.2 48.0 ± 17.9 0 

Forearm Fracture 
53.5 ± 13.8; 

“fairly difficult 
(high school)” 

8.7 ± 
2.4 

85.4 ± 14.0 40.0 ± 20.0 0 

Distal Radius 
Fracture 

46.3 ± 13.7; 
“difficult 
(college)” 

10.4 ± 
3.2 

87.0 ± 9.2 32.0 ± 17.9 0 

Posterior Wall 
Acetabular 

Fracture 

45.6 ± 10.3; 
“difficult 
(college)” 

8.6 ± 
0.9 

82.4 ± 9.5 40.0 ± 20.0 0 

Young Patients 
with Femoral 

Neck Fracture 

51.6 ± 19.2; 
“fairly difficult 
(high school)” 

8.2 ± 
4.2 

84.0 ± 7.4 20.0 ± 0.0 1 

Periprosthetic Hip 
Fracture 

46.9 ± 5.9; 
“difficult 
(college)” 

8.7 ± 
0.8 

85.2 ± 9.5 32.0 ± 17.9 0 

Pelvis Fracture 
57.0 ± 20.6; 

“fairly difficult 
(high school)” 

7.9 ± 
3.4 

86.3 ± 7.8 44.0 ± 16.7 1 

Femoral Head 
Fracture 

48.5 ± 7.8; 
“difficult 
(college)” 

8.5 ± 
1.1 

85.2 ± 8.3 28.0 ± 11.0 0 

Acetabular 
Fracture 

43.8 ± 7.6; 
“difficult 
(college)” 

9.1 ± 
1.4 

86.2 ± 11.5 48.0 ± 22.8 0 
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Google search 
condition 

FK Reading Ease 
and Correlation 

FK 
Grade 
Level 

PEMAT 
Understandability 

(%) 

PEMAT 
Actionability 

(%) 

Number of websites 
graded at or below a 6th 

grade level 

Intertrochanteric 
Fracture 

45.5 ± 9.1; 
“difficult 
(college)” 

8.5 ± 
1.6 

78.8 ± 13.0 42.0 ± 13.0 0 

Geriatric Femoral 
Neck Fractures 

47.9 ± 21.0; 
“difficult 
(college)” 

7.9 ± 
3.1 

90.0 ± 3.5 64.0 ± 15.2 1 

Periprosthetic 
Distal Femur 

Fracture 

37.3 ± 15.0; 
“difficult 
(college)” 

10.5 ± 
3.6 

79.8 ± 14.9 58.0 ± 24.9 0 

Femoral Shaft 
Fracture 

49.0 ± 10.4; 
“difficult 
(college)” 

8.7 ± 
1.1 

86.2 ± 8.1 68.0 ± 11.0 0 

Distal Femur 
Fracture 

51.9 ± 10.1; 
“fairly difficult 
(high school)” 

8.3 ± 
1.4 

88.2 ± 4.8 62.0 ± 17.9 0 

Patella Fracture 
52.2 ± 10.4; 

“fairly difficult 
(high school)” 

8.5 ± 
2.0 

87.7 ± 6.0 60.0 ± 14.1 0 

Knee Dislocation 
39.6 ± 12.9; 

“difficult 
(college)” 

9.2 ± 
1.8 

81.9 ± 8.2 52.0 ± 16.4 0 

Tibial Plateau 
Fracture 

41.4 ± 17.8; 
“difficult 
(college)” 

10.3 ± 
3.6 

84.8 ± 7.0 48.0 ± 11.0 0 

Pilon Fracture 
51.6 ± 15.5; 

“fairly difficult 
(high school)” 

8.6 ± 
1.2 

87.8 ± 8.5 64.0 ± 16.7 0 

Ankle Fracture 
53.0 ± 9.6; “fairly 

difficult (high 
school)” 

8.0 ± 
1.1 

89.5 ± 5.2 62.0 ± 11.0 0 

Tibial Shaft 
Fracture 

44.8 ± 11.5; 
“difficult 
(college)” 

9.3 ± 
1.4 

89.2 ± 6.4 54.0 ± 16.7 0 

Talus Fracture 
56.6 ± 9.6; “fairly 

difficult (high 
school)” 

7.6 ± 
1.4 

80.4 ± 6.4 66.0 ± 13.4 0 

Calcaneus 
Fracture 

46.1 ± 13.6; 
“difficult 
(college)” 

9.4 ± 
1.6 

82.6 ± 5.4 52.0 ± 22.8 0 

Metatarsal 
Fracture 

52.6 ± 9.3; “fairly 
difficult (high 

school)” 

7.8 ± 
1.5 

84.2 ± 6.4 56.7 ± 17.9 1 

Lisfranc Injury 
54.9 ± 9.2; “fairly 

difficult (high 
school)” 

7.7 ± 
0.7 

81.0 ± 10.4 52.0 ± 22.8 0 

Overall mean for all 
conditions 

47.9 ± 12.4; 
“difficult 
(college)” 

8.7 ± 
1.9 

85 ± 8.6 48 ± 20.4 n/a 

Legend. Flesh-Kincaid, FK; Patient Education Materials Assessment Tool, PEMAT; not applicable, n/a 

CONCLUSION 

Most patient educational materials related to orthopedic 
trauma procedures are written at a level that far exceeds 
that of the reading levels recommended by national medical 
organizations. To combat this, orthopedic surgeons should 
be equipped with the right resources to better analyze ed
ucational materials prior to recommending them to pa

tients. Future studies should be conducted to evaluate how 
our recommendations on improve readability affect patient 
outcomes in the short-term and long-term postoperatively. 

Submitted: November 07, 2024 EDT. Accepted: March 11, 2025 
EDT. Published: July 28, 2025 EDT. 
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Table 3. Top five organizations or institutions      
represented among all Google search conditions for        
the orthopaedic injuries reviewed in this study.        

Organization or 
Institution 

Number of Appearances in the 
Top Five Websites for an 
Orthopaedic Condition 

National Institutes 
of Health (NIH) 

33 

Orthobullets 27 

American Academy 
of Orthopaedic 

Surgeons (AAOS) 
25 

Orthopaedic Trauma 
Association (OTA) 

17 

Cleveland Clinic 10 
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Table 4. Organizational, institutional, and academic websites analyzed.       

Google search condition 
Organization/

Institution 
Website 

1 Scapula Fracture Johns Hopkins 
https://www.hopkinsmedicine.org/health/conditions-and-diseases/scapula-
fracture-shoulder-blade-fracture 

2 Scapula Fracture AAOS 
https://orthoinfo.aaos.org/en/diseases--conditions/scapula-shoulder-blade-
fractures/ 

3 Scapula Fracture NIH https://www.ncbi.nlm.nih.gov/books/NBK537312 

4 Scapula Fracture Orthobullets https://www.orthobullets.com/trauma/1013/scapula-fractures 

5 Scapula Fracture Sports Health 
https://www.sports-health.com/sports-injuries/shoulder-injuries/broken-
shoulder-scapula-fracture 

1 
Shoulder 

Dislocation with 
Fracture 

OTA 
https://ota.org/for-patients/find-info-body-part/3832 

2 
Shoulder 

Dislocation with 
Fracture 

AAOS 
https://orthoinfo.aaos.org/en/diseases--conditions/shoulder-trauma-
fractures-and-dislocations 

3 
Shoulder 

Dislocation with 
Fracture 

Cleveland Clinic 
https://my.clevelandclinic.org/health/diseases/shoulder-fracture 

4 
Shoulder 

Dislocation with 
Fracture 

The Royal 
Children's 
Hospital 

Melbourne 

https://www.rch.org.au/clinicalguide/guideline_index/fractures/
Shoulder_Dislocations_-_Emergency_Department/ 

5 
Shoulder 

Dislocation with 
Fracture 

Florida 
Orthopaedic 

Institute 

https://www.floridaortho.com/specialties/shoulder/shoulder-socket-
fracture/ 

1 
Proximal 
Humerus 
Fracture 

Johns Hopkins 
https://www.hopkinsmedicine.org/health/conditions-and-diseases/humerus-
fracture-upper-arm-fracture 

2 
Proximal 
Humerus 
Fracture 

Orthobullets 
https://www.orthobullets.com/trauma/1015/proximal-humerus-fractures 

3 
Proximal 
Humerus 
Fracture 

OTA 
https://ota.org/for-patients/find-info-body-part/3831 

4 
Proximal 
Humerus 
Fracture 

NIH 
https://www.ncbi.nlm.nih.gov/books/NBK470346 

5 
Proximal 
Humerus 
Fracture 

Radiopaedia 
https://radiopaedia.org/articles/proximal-humeral-fracture-1?lang=us 

1 
Humeral Shaft 

Fracture 
Johns Hopkins 

https://www.hopkinsmedicine.org/health/conditions-and-diseases/humerus-
fracture-upper-arm-fracture 

2 
Humeral Shaft 

Fracture 
Orthobullets 

https://www.orthobullets.com/trauma/1016/humeral-shaft-fractures 

3 
Humeral Shaft 

Fracture 
NIH 

https://www.ncbi.nlm.nih.gov/books/NBK448074 

4 
Humeral Shaft 

Fracture 
OTA 

https://ota.org/for-patients/find-info-body-part/3731 

5 
Humeral Shaft 

Fracture 
NIH 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7845564 

1 Clavicle Fracture NIH https://www.ncbi.nlm.nih.gov/books/NBK507892 

2 Clavicle Fracture AAOS 
https://orthoinfo.aaos.org/en/diseases--conditions/clavicle-fracture-broken-
collarbone/ 

3 Clavicle Fracture Johns Hopkins 
https://www.hopkinsmedicine.org/health/conditions-and-diseases/clavicle-
fractures 

4 Clavicle Fracture Mayo Clinic https://www.mayoclinic.org/diseases-conditions/broken-collarbone/
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Google search condition 
Organization/

Institution 
Website 

symptoms-causes/syc-20370311 

5 Clavicle Fracture 
Nationwide 
Children’s 
Hospital 

https://www.nationwidechildrens.org/conditions/clavicle-fracture 

1 
Distal Humerus 

Fracture 
AAOS 

https://orthoinfo.aaos.org/en/diseases--conditions/distal-humerus-fractures-
of-the-elbow 

2 
Distal Humerus 

Fracture 
Orthobullets 

https://www.orthobullets.com/trauma/1017/distal-humerus-fractures 

3 
Distal Humerus 

Fracture 
NIH 

https://www.ncbi.nlm.nih.gov/books/NBK531474 

4 
Distal Humerus 

Fracture 
BMC 

https://www.bmc.org/patient-care/conditions-we-treat/db/distal-humerus-
fracture-broken-elbow 

5 
Distal Humerus 

Fracture 
Radiopaedia 

https://radiopaedia.org/articles/distal-humeral-fracture 

1 
Olecranon 

Fracture 
NIH 

https://www.ncbi.nlm.nih.gov/books/NBK537295 

2 
Olecranon 

Fracture 
AAOS 

https://orthoinfo.aaos.org/en/diseases--conditions/elbow-olecranon-
fractures 

3 
Olecranon 

Fracture 
Johns Hopkins 

https://www.hopkinsmedicine.org/health/conditions-and-diseases/
olecranon-fracture-elbow-fracture 

4 
Olecranon 

Fracture 
Orthobullets 

https://www.orthobullets.com/trauma/1022/olecranon-fractures 

5 
Olecranon 

Fracture 
Medscape 

https://emedicine.medscape.com/article/1231557 

1 
Radial Head 

Fracture 
AAOS 

https://orthoinfo.aaos.org/en/diseases--conditions/radial-head-fractures-of-
the-elbow 

2 
Radial Head 

Fracture 
Orthobullets 

https://www.orthobullets.com/trauma/1019/radial-head-fractures 

3 
Radial Head 

Fracture 
BMC 

https://www.bmc.org/patient-care/conditions-we-treat/db/radial-head-
fracture 

4 
Radial Head 

Fracture 
NIH 

https://www.ncbi.nlm.nih.gov/books/NBK448140 

5 
Radial Head 

Fracture 
OTA 

https://ota.org/for-patients/find-info-body-part/3733 

1 
Elbow 

Dislocation 
AAOS 

https://orthoinfo.aaos.org/en/diseases--conditions/elbow-dislocation/ 

2 
Elbow 

Dislocation 
Orthobullets 

https://www.orthobullets.com/trauma/1018/elbow-dislocation 

3 
Elbow 

Dislocation 
NIH 

https://www.ncbi.nlm.nih.gov/books/NBK549817 

4 
Elbow 

Dislocation 
Cleveland Clinic 

https://my.clevelandclinic.org/health/diseases/17942-dislocated-elbow 

5 
Elbow 

Dislocation 
ASSH 

https://www.assh.org/handcare/condition/elbow-dislocation 

1 
Broken and 
Dislocated 

Elbows 
OTA 

https://ota.org/for-patients/find-info-body-part/3715 

2 
Broken and 
Dislocated 

Elbows 
TriHealth 

https://www.trihealth.com/services/trihealth-orthopedic-and-sports-care/
conditions/elbow/fractures-and-dislocations-of-the-elbow 

3 
Broken and 
Dislocated 

Elbows 
Cleveland Clinic 

https://my.clevelandclinic.org/health/diseases/17942-dislocated-elbow 

4 
Broken and 
Dislocated 

Orthobullets 
https://www.orthobullets.com/trauma/1018/elbow-dislocation 
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Google search condition 
Organization/

Institution 
Website 

Elbows 

5 
Broken and 
Dislocated 

Elbows 
AAOS 

https://orthoinfo.aaos.org/en/diseases--conditions/elbow-dislocation 

1 
Forearm 
Fracture 

AAOS 
https://orthoinfo.aaos.org/en/diseases--conditions/adult-forearm-fractures 

2 
Forearm 
Fracture 

NIH 
https://www.ncbi.nlm.nih.gov/books/NBK574580 

3 
Forearm 
Fracture 

Boston 
Children’s 
Hospital 

https://www.childrenshospital.org/conditions/broken-forearm 

4 
Forearm 
Fracture 

AAOS 
https://orthoinfo.aaos.org/en/diseases--conditions/forearm-fractures-in-
children 

5 
Forearm 
Fracture 

Johns Hopkins 
https://www.hopkinsmedicine.org/health/conditions-and-diseases/ulna-and-
radius-fractures-forearm-fractures 

1 
Distal Radius 

Fracture 
Johns Hopkins 

https://www.hopkinsmedicine.org/health/conditions-and-diseases/distal-
radius-fracture-wrist-fracture 

2 
Distal Radius 

Fracture 
AAOS 

https://orthoinfo.aaos.org/en/diseases--conditions/distal-radius-fractures-
broken-wrist 

3 
Distal Radius 

Fracture 
NIH 

https://www.ncbi.nlm.nih.gov/books/NBK536916 

4 
Distal Radius 

Fracture 
Orthobullets 

https://www.orthobullets.com/trauma/1027/distal-radius-fractures 

5 
Distal Radius 

Fracture 
HSS 

https://www.hss.edu/conditions_distal-radius-fractures-of-the-wrist 

1 
Posterior Wall 

Acetabular 
Fracture 

Cleveland Clinic 
https://my.clevelandclinic.org/health/diseases/21917-acetabular-fractures 

2 
Posterior Wall 

Acetabular 
Fracture 

Orthobullets 
https://www.orthobullets.com/trauma/1034/acetabular-fractures 

3 
Posterior Wall 

Acetabular 
Fracture 

OTA 
https://ota.org/for-patients/find-info-body-part/4187 

4 
Posterior Wall 

Acetabular 
Fracture 

AAOS 
https://orthoinfo.aaos.org/en/diseases--conditions/acetabular-fractures 

5 
Posterior Wall 

Acetabular 
Fracture 

Radiopaedia 
https://radiopaedia.org/cases/posterior-wall-acetabular-fracture 

1 
Young Patients 

with Femoral 
Neck Fracture 

NIH 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2759588 

2 
Young Patients 

with Femoral 
Neck Fracture 

NIH 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4095012 

3 
Young Patients 

with Femoral 
Neck Fracture 

OTA 
https://ota.org/sites/files/2021-06/
LE%20Hip2%20Femoral%20Neck%20Fx%20Under%2050.pdf 

4 
Young Patients 

with Femoral 
Neck Fracture 

University of 
Pennsylvania 

https://www.upoj.org/wp-content/uploads/v20/v20_05.pdf 

5 
Young Patients 

with Femoral 
Neck Fracture 

Orthobullets 
https://www.orthobullets.com/trauma/1037/femoral-neck-fractures 

1 
Periprosthetic 
Hip Fracture 

OTA 
https://ota.org/for-patients/find-info-body-part/3830 
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2 
Periprosthetic 
Hip Fracture 

Orthobullets 
https://www.orthobullets.com/recon/5013/tha-periprosthetic-fracture 

3 
Periprosthetic 
Hip Fracture 

AAOS 
https://orthoinfo.aaos.org/en/diseases--conditions/fracture-after-total-hip-
replacement 

4 
Periprosthetic 
Hip Fracture 

NIH 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7845569 

5 
Periprosthetic 
Hip Fracture 

NIH 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3598446 

1 Pelvis Fracture Cedars Sinai 
https://www.cedars-sinai.org/health-library/diseases-and-conditions/p/
pelvic-fracture.html# 

2 Pelvis Fracture Cleveland Clinic https://my.clevelandclinic.org/health/diseases/22176-pelvic-fractures 

3 Pelvis Fracture AAOS https://orthoinfo.aaos.org/en/diseases--conditions/pelvic-fractures 

4 Pelvis Fracture NIH https://www.ncbi.nlm.nih.gov/books/NBK430734 

5 Pelvis Fracture 
Reno 

Orthopedic 
Center 

https://www.renoortho.com/specialties/center-for-fracture-trauma/pelvis-
fracture 

1 
Femoral Head 

Fracture 
NIH 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6349681 

2 
Femoral Head 

Fracture 
Orthobullets 

https://www.orthobullets.com/trauma/1036/femoral-head-fractures 

3 
Femoral Head 

Fracture 
NIH 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8631236 

4 
Femoral Head 

Fracture 
OTA 

https://ota.org/for-patients/find-info-body-part/3827 

5 
Femoral Head 

Fracture 
AAOS 

https://orthoinfo.aaos.org/en/diseases--conditions/hip-fractures 

1 
Acetabular 

Fracture 
AAOS 

https://orthoinfo.aaos.org/en/diseases--conditions/acetabular-fractures 

2 
Acetabular 

Fracture 
Cleveland Clinic 

https://my.clevelandclinic.org/health/diseases/21917-acetabular-fractures 

3 
Acetabular 

Fracture 
Orthobullets 

https://www.orthobullets.com/trauma/1034/acetabular-fractures 

4 
Acetabular 

Fracture 
NIH 

https://www.ncbi.nlm.nih.gov/books/NBK544315 

5 
Acetabular 

Fracture 
Mayo Clinic 

https://www.mayoclinic.org/medical-professionals/trauma/news/fractured-
repairing-the-acetabulum/mac-20429977 

1 
Intertrochanteric 

Fracture 
NIH 

https://www.ncbi.nlm.nih.gov/books/NBK493161 

2 
Intertrochanteric 

Fracture 
Orthobullets 

https://www.orthobullets.com/trauma/1038/intertrochanteric-fractures 

3 
Intertrochanteric 

Fracture 
OTA 

https://ota.org/for-patients/find-info-body-part/372 

4 
Intertrochanteric 

Fracture 
Medscape 

https://emedicine.medscape.com/article/1247210 

5 
Intertrochanteric 

Fracture 
Healthline 

https://www.healthline.com/health/intertrochanteric-fracture 

1 
Geriatric 

Femoral Neck 
Fractures 

NIH 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2972258 

2 
Geriatric 

Femoral Neck 
Fractures 

NIH 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8887091 

3 
Geriatric 

Femoral Neck 
Fractures 

Orthobullets 
https://www.orthobullets.com/trauma/1037/femoral-neck-fractures 
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4 
Geriatric 

Femoral Neck 
Fractures 

OTA 
https://ota.org/sites/files/2021-06/
Geriatric%20Fx%203%20Femoral%20Neck%20Fracture%20Over%2050.pdf 

5 
Geriatric 

Femoral Neck 
Fractures 

Radiopaedia 
https://radiopaedia.org/articles/neck-of-femur-fracture 

1 
Periprosthetic 
Distal Femur 

Fracture 
NIH 

https://www.ncbi.nlm.nih.gov/books/NBK554439/ 

2 
Periprosthetic 
Distal Femur 

Fracture 
Orthobullets 

https://www.orthobullets.com/recon/5027/tka-periprosthetic-fracture 

3 
Periprosthetic 
Distal Femur 

Fracture 
OTA 

https://ota.org/for-patients/find-info-body-part/3725 

4 
Periprosthetic 
Distal Femur 

Fracture 
JB & JS 

https://hub.jbjs.org/summary.php?id=160&native=1 

5 
Periprosthetic 
Distal Femur 

Fracture 
Orthobullets 

https://www.orthobullets.com/recon/5013/tha-periprosthetic-fracture 

1 
Femoral Shaft 

Fracture 
AAOS 

https://orthoinfo.aaos.org/en/diseases--conditions/femur-shaft-fractures-
broken-thighbone 

2 
Femoral Shaft 

Fracture 
Orthobullets 

https://www.orthobullets.com/trauma/1040/femoral-shaft-fractures 

3 
Femoral Shaft 

Fracture 
NIH 

https://www.ncbi.nlm.nih.gov/books/NBK556057 

4 
Femoral Shaft 

Fracture 
BMC 

https://www.bmc.org/patient-care/conditions-we-treat/db/femur-shaft-
fracture 

5 
Femoral Shaft 

Fracture 

Reno 
Orthopedic 

Center 

https://www.renoortho.com/specialties/center-for-fracture-trauma/femoral-
shaft-fractures 

1 
Distal Femur 

Fracture 
AAOS 

https://orthoinfo.aaos.org/en/diseases--conditions/distal-femur-thighbone-
fractures-of-the-knee 

2 
Distal Femur 

Fracture 
Orthobullets 

https://www.orthobullets.com/trauma/1041/distal-femur-fractures 

3 
Distal Femur 

Fracture 
NIH 

https://www.ncbi.nlm.nih.gov/books/NBK551675 

4 
Distal Femur 

Fracture 

Reno 
Orthopedic 

Center 

https://www.renoortho.com/specialties/center-for-fracture-trauma/distal-
femur-fracture 

5 
Distal Femur 

Fracture 
OTA 

https://ota.org/for-patients/find-info-body-part/3716 

1 Patella Fracture Johns Hopkins 
https://www.hopkinsmedicine.org/health/conditions-and-diseases/kneecap-
fractures# 

2 Patella Fracture AAOS 
https://orthoinfo.aaos.org/en/diseases--conditions/patellar-kneecap-
fractures/ 

3 Patella Fracture Cleveland Clinic https://my.clevelandclinic.org/health/diseases/22081-patella-fracture 

4 Patella Fracture Orthobullets https://www.orthobullets.com/trauma/1042/patella-fracture 

5 Patella Fracture BMC 
https://www.bmc.org/patient-care/conditions-we-treat/db/patellar-kneecap-
fracture 

1 Knee Dislocation NIH https://www.ncbi.nlm.nih.gov/books/NBK470595 

2 Knee Dislocation Medscape https://emedicine.medscape.com/article/823589 

3 Knee Dislocation Orthobullets https://www.orthobullets.com/trauma/1043/knee-dislocation 

4 Knee Dislocation Healthline https://www.healthline.com/health/dislocated-knee 
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5 Knee Dislocation Radiopaedia https://radiopaedia.org/articles/knee-dislocation 

1 
Tibial Plateau 

Fracture 
OTA 

https://ota.org/for-patients/find-info-body-part/3834 

2 
Tibial Plateau 

Fracture 
Orthobullets 

https://www.orthobullets.com/trauma/1044/tibial-plateau-fractures 

3 
Tibial Plateau 

Fracture 
NIH 

https://www.ncbi.nlm.nih.gov/books/NBK470593 

4 
Tibial Plateau 

Fracture 

Reno 
Orthopedic 

Center 

https://www.renoortho.com/specialties/center-for-fracture-trauma/tibial-
plateau-fracture 

5 
Tibial Plateau 

Fracture 
Radiopaedia 

https://radiopaedia.org/articles/tibial-plateau-fracture 

1 Pilon Fracture Johns Hopkins 
https://www.hopkinsmedicine.org/health/conditions-and-diseases/pilon-
fracture-of-the-ankle 

2 Pilon Fracture AAOS 
https://orthoinfo.aaos.org/en/diseases--conditions/pilon-fractures-of-the-
ankle 

3 Pilon Fracture Orthobullets https://www.orthobullets.com/trauma/1046/tibial-plafond-fractures 

4 Pilon Fracture AOFAS https://www.footcaremd.org/conditions-treatments/ankle/pilon-fracture 

5 Pilon Fracture NIH https://www.ncbi.nlm.nih.gov/books/NBK482176/ 

1 Ankle Fracture NIH https://www.ncbi.nlm.nih.gov/books/NBK542324 

2 Ankle Fracture AAOS 
https://orthoinfo.aaos.org/en/diseases--conditions/ankle-fractures-broken-
ankle 

3 Ankle Fracture HSS https://www.hss.edu/condition-list_ankle-fractures.asp 

4 Ankle Fracture Mayo Clinic 
https://www.mayoclinic.org/diseases-conditions/broken-ankle/symptoms-
causes/syc-20450025 

5 Ankle Fracture Cleveland Clinic https://my.clevelandclinic.org/health/diseases/21644-broken-ankle 

1 
Tibial Shaft 

Fracture 
AAOS 

https://orthoinfo.aaos.org/en/diseases--conditions/tibia-shinbone-shaft-
fractures 

2 
Tibial Shaft 

Fracture 
Orthobullets 

https://www.orthobullets.com/trauma/1045/tibial-shaft-fractures 

3 
Tibial Shaft 

Fracture 
NIH 

https://www.ncbi.nlm.nih.gov/books/NBK513267 

4 
Tibial Shaft 

Fracture 

Reno 
Orthopedic 

Center 

https://www.renoortho.com/specialties/center-for-fracture-trauma/tibial-
shaft-fracture 

5 
Tibial Shaft 

Fracture 
OTA 

https://ota.org/for-patients/find-info-body-part/3722 

1 Talus Fracture AAOS https://orthoinfo.aaos.org/en/diseases--conditions/talus-fractures 

2 Talus Fracture Cleveland Clinic https://my.clevelandclinic.org/health/diseases/22154-talus-fracture 

3 Talus Fracture OTA https://ota.org/for-patients/find-info-body-part/3833 

4 Talus Fracture AOFAS https://www.footcaremd.org/conditions-treatments/ankle/talus-fracture 

5 Talus Fracture NIH https://www.ncbi.nlm.nih.gov/books/NBK539687 

1 
Calcaneus 
Fracture 

AAOS 
https://orthoinfo.aaos.org/en/diseases--conditions/calcaneus-heel-bone-
fractures 

2 
Calcaneus 
Fracture 

Orthobullets 
https://www.orthobullets.com/trauma/1051/calcaneus-fractures 

3 
Calcaneus 
Fracture 

NIH 
https://www.ncbi.nlm.nih.gov/books/NBK430861 

4 
Calcaneus 
Fracture 

Cedars Sinai 
https://www.cedars-sinai.org/health-library/diseases-and-conditions/c/
calcaneal-fracture.html 

5 
Calcaneus 
Fracture 

The Royal 
Children’s 
Hospital 

https://www.rch.org.au/clinicalguide/guideline_index/fractures/
Calcaneus_Fractures_-_Emergency_Department/ 
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Melbourne 

1 
Metatarsal 

Fracture 
NIH 

https://www.ncbi.nlm.nih.gov/books/NBK574512 

2 
Metatarsal 

Fracture 
Medline 

https://medlineplus.gov/ency/patientinstructions/000571.htm 

3 
Metatarsal 

Fracture 

The Royal 
Children’s 
Hospital 

Melbourne 

https://www.rch.org.au/clinicalguide/guideline_index/fractures/
Metatarsal_Foot_Fractures_-_Emergency_Department/ 

4 
Metatarsal 

Fracture 
Cleveland Clinic 

https://my.clevelandclinic.org/health/diseases/22247-fifth-metatarsal-
fracture 

5 
Metatarsal 

Fracture 
OTA 

https://ota.org/for-patients/find-info-body-part/3723 

1 Lisfranc Injury 
Mass General 

Brigham 
https://www.massgeneralbrigham.org/en/patient-care/services-and-
specialties/sports-medicine/conditions/foot-ankle/lisfranc-injuries 

2 Lisfranc Injury AAOS https://orthoinfo.aaos.org/en/diseases--conditions/lisfranc-midfoot-injury 

3 Lisfranc Injury ACFAS https://www.foothealthfacts.org/conditions/lisfranc-injuries 

4 Lisfranc Injury Orthobullets https://www.orthobullets.com/foot-and-ankle/7030/lisfranc-injury 

5 Lisfranc Injury Cedars Sinai 
https://www.cedars-sinai.org/health-library/diseases-and-conditions/l/
lisfranc-joint-injury.html 

Note. AAOS, American Academy of Orthopaedic Surgeons; NIH, National Institutes of Health; OTA, Orthopaedic Trauma Association; BMC, Boston Medical Center; ASSH, American 
Society for Surgery of the Hand; HSS, Hospital for Special Surgery; JB & JS, The Journal of Bone and Joint Surgery; AOFAS, The American Orthopaedic Foot and Ankle Society; ACFAS, 
American College of Foot and Ankle Surgeons 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License 
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