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Abstract

Background: The American Medical Association (AMA) and National Institutes of Health (NIH) recommend that patient
education materials be written at no higher than a sixth-grade reading level. Methods: We examined 100 online educational
materials for the 10 hand conditions most commonly treated by hand surgeons, as reported by the American Society for
Surgery of the Hand. The listed conditions were carpal tunnel syndrome, basal joint arthritis of the thumb, de Quervain
syndrome, Dupuytren’s contracture, ganglion cysts, hand fractures, trigger finger, extensor tendon injuries, flexor tendon
injuries, and mallet finger. Following a Google search for each condition, we analyzed the 10 most visited websites for each
disorder utilizing the Flesch-Kincaid formula. Results: The average grade reading level of the 100 websites studied was
9.49 with a reading ease of 53.03 (“fairly difficult high school”). Only 29% of the websites were at or below the national
average of an eighth-grade reading level. Carpal tunnel syndrome had the highest average grade reading level at 10.32
(standard deviation: 1.52), whereas hand fractures had the lowest at 8.14 (2.03). Every hand condition in this study had an
average readability at or above the ninth-grade reading level. Conclusions: The most frequently accessed materials for
common maladies of the hand exceed both the readability limits recommended by the AMA and NIH, and the average
reading ability of most US adults. Therefore, the most commonly accessed websites pertaining to hand pathology may not
be comprehended by the audience for which it is intended.
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Introduction The value of online patient education material is depen-
dent on the readers’ ability to understand the information
that is presented. An objective way of assessing the effec-
tiveness of online patient educational materials is by grad-
ing their readability. Readability is defined as the grade
level of school one must complete to comprehend the text in
a passage and is an indirect determinant of a person’s com-
prehension of health information.>'*'*?? Although it may
be intuitive to assume that an individual’s reading level is
synonymous with the highest level of education attained, it
is in fact its own entity, with most people reading at a level

Traditionally, the patient-to-hand surgeon interaction has
been a patriarchal relationship in which the care provider
disseminates information and treatment options based on
the patient’s medical history and physical exam. However,
with the advent of the Internet, patients are now able to
learn about their symptoms and diagnosis outside of the
physician’s office.”*' Patients’ increased access encourages
autonomy but poses unique challenges to physicians.
Increased access to information on the Internet has also led
to patients sharing less information with their physician,
and even fewer office visits as the information on the web is 'Maimonides Medical Center, Brooklyn, NY, USA
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that is 5 grades lower than their highest level of scholastic
achievement.>>"

Studies have traditionally utilized the Flesch-Kincaid
(FK) grading scale to assess the readability of online ortho-
paedic patient education materials, which has consistently
documented a disparity between the national average eighth-
grade reading level and the available online patient educa-
tional material.*'® A recent US literacy survey found that
nearly half of the US population is “functionally illiterate,”
less than fifth-grade reading level, or “marginally illiterate,”
sixth- to eighth-grade reading level, despite the fact that 25%
of these individuals graduated from high school. Due to this
startling statistic, several prominent health organizations,
including the American Medical Association (AMA) and
National Institutes of Health (NIH), have recommended that
written patient education materials have a readability score
no higher than the sixth-grade level to have the desired effect
of improving patient’s health literacy.'>*'®

Previous studies have described the quality and read-
ability of online patient education materials from specific
websites, based on specific conditions and search terms.
We utilized this model and chose to assess the quality of
information available on the Internet of the 10 most com-
mon hand conditions according to the American Society
for Surgery of the Hand (ASSH). This list of the most
common conditions hand surgeons treat encompassed car-
pal tunnel syndrome, basal joint arthritis of the thumb, de
Quervain syndrome, Dupuytren’s contracture, ganglion
cysts, hand fractures, trigger finger, extensor tendon inju-
ries, flexor tendon injuries, and mallet finger. We hypoth-
esized that the reading level of the most accessed websites
of these common hand ailments would be well above the
recommended sixth-grade reading level given the com-
plexity of the pathology and treatment plans of these dis-
orders.

Materials and Methods

The materials needed for this study were a computer with
Internet access, Microsoft word, and Microsoft Excel pro-
grams. Each of the 10 hand conditions were entered into the
search engine, Google, as they appeared on the ASSH web-
site: “carpal tunnel syndrome,” ““arthritis - base of the thumb,”
“de Quervain syndrome,” “Dupuytren’s disease,” “extensor
tendon injuries,” “flexor tendon injuries,” “ganglion cysts,”
“hand fractures,” “mallet finger,” and “trigger finger.” Thus,
following a Google search for each condition, we selected
and analyzed the 10 most visited websites for each disorder.
In total, there were 100 patient education entries, which were
analyzed for grade-level readability using the FK formula, a
widely used and validated tool to evaluate the text reading
level. The formulas of the FK grade reading level, 0.39 x
(average number of words per sentence) + 11.8 x (average

number of syllables per word) — 15.59, and FK reading ease,
206.835 — 1.015 x (average number of words per sentence)
— 84.6 x (average number of syllables per word), were ini-
tially developed by the US Military, and thus have been the
focus of research and have been validated extensively.'>'>!
The practicality and applicability of the FK grade formula
has further enhanced its role in assessing readability as this
formula has been incorporated into many word processors,
which allow the calculation to be completed with a simple set
of key strokes in a matter of seconds."’

The readability for each website was performed after
skeletonizing each entry of all content but written text, and
pasting it into the Microsoft Word 2011 Document program
using MAC. The text was then highlighted, and the “Spell-
ing and Grammar” function was activated with the “Show
Readability Statistics” option enabled. Therefore, following
the spelling and grammar check, the FK grade reading level
of the text was automatically calculated by Microsoft Word,
and the data were subsequently entered into Microsoft Excel
for analysis.

Interpretations

The FK analysis gives us 2 useful metrics: the FK grade
level and the FK reading ease. The first is the FK grade-
level score, which is the grade level one must complete to
comprehend a given text. If the score for a given website
ended in a decimal 0.4 or lower, it was rounded down to the
grade level below, and if the score was 0.5 or above, it was
rounded up to the next grade. For example, an FK grade
level score of 6.32 was considered meeting sixth-grade
reading level criteria, whereas a score of 7.61 was inter-
preted to exceed the seventh grade and meet the eighth-
grade reading level. As for the FK reading ease, the higher
the score, the easier the text is to comprehend. This score
can be interpreted as follows:

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

50-59: Fairly difficult high school
60-69: Standard eighth to ninth grade
70-79: Fairly easy seventh grade
80-89: Easy fifth to sixth grade
90-100: Very easy fourth to fifth grade.

Results

Figure 1 shows the distribution of average FK grade read-
ing level of the 10 hand conditions analyzed in this study.
The average readability of all conditions combined was
9.49. Figure 2 shows the distribution of average FK read-
ing ease with a combined average of 53.03. Carpal tunnel
syndrome had both the lowest average reading ease and
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Figure 2. Mean Flesch-Kincaid reading ease by condition.

highest grade reading level with scores of 46.8, and 10.32,
respectively, while hand fractures had the highest reading
ease at 63.31, and the lowest average grade reading level at
8.14—still above the recommended sixth-grade reading
level. Every other hand condition in this study had an aver-
age readability at or above the ninth-grade reading level.
Table 1 displays each website analyzed with its corre-
sponding FK scores.

Carpal Tunnel Syndrome

The FK grade reading level of the 10 most visited websites
for carpal tunnel syndrome were collected with a mean grade
reading level of 10.32 and a standard deviation of 1.52. Not
one of the carpal tunnel syndrome websites were at the rec-
ommended sixth-grade reading level, and only 2 of the web-
sites were at or below the eighth-grade reading level, which
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Table I. Flesch-Kincaid Scores and Sources.

FK reading FK grade
Organization/practice ease level Google search condition Website
NIH 42.5 1.7 Carpal Tunnel Syndrome  http://www.ninds.nih.gov/disorders/carpal_tunnel/
detail_carpal_tunnel.htm
Mayo Clinic 53 9.5 Carpal Tunnel Syndrome  http://www.mayoclinic.org/diseases-conditions/
carpal-tunnel-syndrome/basics/definition/con-
20030332
WebMD 6l 78 Carpal Tunnel Syndrome  http://www.webmd.com/pain-management/carpal-
tunnel/
Wikipedia 32 12 Carpal Tunnel Syndrome  https://en.wikipedia.org/wiki/Carpal_tunnel_
syndrome
American Academy of 57.5 8.2 Carpal Tunnel Syndrome  http://orthoinfo.aaos.org/topic.cfm?topic=a00005
Orthopaedic Surgeons
MedicineNet.com 45 10.7 Carpal Tunnel Syndrome  http://www.medicinenet.com/carpal_tunnel_
syndrome/article.htm
EmedicineHealth 54.3 9.6 Carpal Tunnel Syndrome  http://www.emedicinehealth.com/carpal_tunnel_
syndromef/article_em.htm
Medscape 28 12 Carpal Tunnel Syndrome  http://emedicine.medscape.com/article/327330-
overview
Johns Hopkins Medicine 46.8 10.4 Carpal Tunnel Syndrome  http://www.hopkinsmedicine.org/neurology_
neurosurgery/centers_clinics/peripheral_nerve_
surgery/conditions/carpal_tunnel_syndrome.html
American College of 46.7 1.3 Carpal Tunnel Syndrome  https://www.rheumatology.org/Practice/Clinical/
Rheumatology Patients/Diseases_And_Conditions/Carpal_
Tunnel_Syndrome/
American Society for 60.6 8.8 Arthritis - Base of the http://www.assh.org/handcare/hand-arm-
Surgery of the Hand Thumb conditions/arthritis-base-of-thumb
Mayo Clinic 63.3 75 Arthritis - Base of the http://www.mayoclinic.org/diseases-conditions/
Thumb thumb-arthritis/basics/definition/con-20027798
American Academy of 55.7 93 Arthritis - Base of the http://orthoinfo.aaos.org/topic.cfm?topic=A00210
Orthopaedic Surgeons Thumb
Healthline 56.4 8.9 Arthritis - Base of the http://www.healthline.com/health/osteoarthritis/
Thumb thumb-Overview|
Arthritis Foundation 50.5 10.7 Arthritis - Base of the http://www.arthritis.org/living-with-arthritis/
Thumb treatments/medication/drug-types/other/oa-
thumb-treatment.php
National Center for 309 12 Arthritis - Base of the http://www.ncbi.nlm.nih.gov/pmc/articles/
Biotechnology Information Thumb PMC2599975/
Cleveland Clinic 504 9.5 Arthritis - Base of the http://my.clevelandclinic.org/services/
Thumb orthopaedics-rheumatology/diseases-conditions/
arthritis-thumb-base
Hospital for Special Surgery 424 12 Arthritis - Base of the http://www.hss.edu/conditions_basal-joint-
Thumb arthritis-therapy.asp
UW Medicine: Orthopaedics 50.2 10.9 Arthritis - Base of the http://www.orthop.washington.edu/?q=patient-
and Sports Medicine Thumb care/hand/thumb-arthritis.html
E-Hand.com: The Electronic 59.9 9 Arthritis - Base of the http://www.eatonhand.com/hw/hw003.htm
Textbook of Hand Surgery Thumb
Wikipedia 325 12 De Quervain Syndrome https://en.wikipedia.org/wiki/De_Quervain_
syndrome
WebMD 69.7 6.9 De Quervain Syndrome http://www.webmd.com/rheumatoid-arthritis/de-
quervains-disease
American Society for 65.3 7.7 De Quervain Syndrome http://www.assh.org/handcare/hand-arm-
Surgery of the Hand conditions/de-quervain-syndrome
Mayo Clinic 53.8 9.3 De Quervain Syndrome http://www.mayoclinic.org/diseases-conditions/

de-quervains-tenosynovitis/basics/definition/con-
20027238

(continued)


http://www.ninds.nih.gov/disorders/carpal_tunnel/detail_carpal_tunnel.htm
http://www.ninds.nih.gov/disorders/carpal_tunnel/detail_carpal_tunnel.htm
http://www.mayoclinic.org/diseases-conditions/carpal-tunnel-syndrome/basics/definition/con-20030332
http://www.mayoclinic.org/diseases-conditions/carpal-tunnel-syndrome/basics/definition/con-20030332
http://www.mayoclinic.org/diseases-conditions/carpal-tunnel-syndrome/basics/definition/con-20030332
http://www.webmd.com/pain-management/carpal-tunnel/
http://www.webmd.com/pain-management/carpal-tunnel/
https://en.wikipedia.org/wiki/Carpal_tunnel_syndrome
https://en.wikipedia.org/wiki/Carpal_tunnel_syndrome
http://orthoinfo.aaos.org/topic.cfm?topic=a00005
http://www.medicinenet.com/carpal_tunnel_syndrome/article.htm
http://www.medicinenet.com/carpal_tunnel_syndrome/article.htm
http://www.emedicinehealth.com/carpal_tunnel_syndrome/article_em.htm
http://www.emedicinehealth.com/carpal_tunnel_syndrome/article_em.htm
http://emedicine.medscape.com/article/327330-overview
http://emedicine.medscape.com/article/327330-overview
http://www.hopkinsmedicine.org/neurology_neurosurgery/centers_clinics/peripheral_nerve_surgery/conditions/carpal_tunnel_syndrome.html
http://www.hopkinsmedicine.org/neurology_neurosurgery/centers_clinics/peripheral_nerve_surgery/conditions/carpal_tunnel_syndrome.html
http://www.hopkinsmedicine.org/neurology_neurosurgery/centers_clinics/peripheral_nerve_surgery/conditions/carpal_tunnel_syndrome.html
https://www.rheumatology.org/Practice/Clinical/Patients/Diseases_And_Conditions/Carpal_Tunnel_Syndrome/
https://www.rheumatology.org/Practice/Clinical/Patients/Diseases_And_Conditions/Carpal_Tunnel_Syndrome/
https://www.rheumatology.org/Practice/Clinical/Patients/Diseases_And_Conditions/Carpal_Tunnel_Syndrome/
http://www.assh.org/handcare/hand-arm-conditions/arthritis-base-of-thumb
http://www.assh.org/handcare/hand-arm-conditions/arthritis-base-of-thumb
http://www.mayoclinic.org/diseases-conditions/thumb-arthritis/basics/definition/con-20027798
http://www.mayoclinic.org/diseases-conditions/thumb-arthritis/basics/definition/con-20027798
http://orthoinfo.aaos.org/topic.cfm?topic=A00210
http://www.healthline.com/health/osteoarthritis/thumb-Overview1
http://www.healthline.com/health/osteoarthritis/thumb-Overview1
http://www.arthritis.org/living-with-arthritis/treatments/medication/drug-types/other/oa-thumb-treatment.php
http://www.arthritis.org/living-with-arthritis/treatments/medication/drug-types/other/oa-thumb-treatment.php
http://www.arthritis.org/living-with-arthritis/treatments/medication/drug-types/other/oa-thumb-treatment.php
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2599975/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2599975/
http://my.clevelandclinic.org/services/orthopaedics-rheumatology/diseases-conditions/arthritis-thumb-base
http://my.clevelandclinic.org/services/orthopaedics-rheumatology/diseases-conditions/arthritis-thumb-base
http://my.clevelandclinic.org/services/orthopaedics-rheumatology/diseases-conditions/arthritis-thumb-base
http://www.hss.edu/conditions_basal-joint-arthritis-therapy.asp
http://www.hss.edu/conditions_basal-joint-arthritis-therapy.asp
http://www.orthop.washington.edu/?q=patient-care/hand/thumb-arthritis.html
http://www.orthop.washington.edu/?q=patient-care/hand/thumb-arthritis.html
http://www.eatonhand.com/hw/hw003.htm
https://en.wikipedia.org/wiki/De_Quervain_syndrome
https://en.wikipedia.org/wiki/De_Quervain_syndrome
http://www.webmd.com/rheumatoid-arthritis/de-quervains-disease
http://www.webmd.com/rheumatoid-arthritis/de-quervains-disease
http://www.assh.org/handcare/hand-arm-conditions/de-quervain-syndrome
http://www.assh.org/handcare/hand-arm-conditions/de-quervain-syndrome
http://www.mayoclinic.org/diseases-conditions/de-quervains-tenosynovitis/basics/definition/con-20027238
http://www.mayoclinic.org/diseases-conditions/de-quervains-tenosynovitis/basics/definition/con-20027238
http://www.mayoclinic.org/diseases-conditions/de-quervains-tenosynovitis/basics/definition/con-20027238
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Table I. (continued)

FK reading FK grade
Organization/practice ease level Google search condition Website
American Academy of 64.3 7.3 De Quervain Syndrome http://orthoinfo.aaos.org/topic.cfm?topic=a00007
Orthopaedic Surgeons
Medscape 335 12 De Quervain Syndrome http://emedicine.medscape.com/article/1243387-
overview
MedicineNet.com 379 1.5 De Quervain Syndrome http://www.medicinenet.com/de_quervains_
tenosynovitis/article.htm
Westchester Magazine 50.3 10 De Quervain Syndrome http://www.westchestermagazine.com/
Westchester-Magazine/De-Quervains-
Syndrome-How-To-ldentify-Prevent-and-Treat-
Tendonitis-in-the-Wrist/
Canadian Centre for 53.9 9.8 De Quervain Syndrome http://www.ccohs.ca/oshanswers/diseases/
Occupational Health and dequervain.html
Safety
Cleveland Clinic 52.7 9.1 De Quervain Syndrome http://my.clevelandclinic.org/services/
orthopaedics-rheumatology/diseases-conditions/
de-quervains-disease
Mayo Clinic 55.2 9.1 Dupuytren’s Disease http://www.mayoclinic.org/diseases-conditions/
dupuytrens-contracture/basics/definition/con-
20024378
American Society for 48.3 10.8 Dupuytren’s Disease http://www.assh.org/handcare/hand-arm-
Surgery of the Hand conditions/dupuytren-disease
American Academy of 52 8.9 Dupuytren’s Disease http://orthoinfo.aaos.org/topic.cfm?topic=a00008
Orthopaedic Surgeons
Wikipedia 374 1.9 Dupuytren’s Disease https://en.wikipedia.org/wiki/Dupuytren%27s_
contracture
MedicineNet.com 42.4 I Dupuytren’s Disease http://www.medicinenet.com/dupuytren_
contracture/article.htm
WebMD 51.7 9.8 Dupuytren’s Disease http://www.webmd.com/a-to-z-guides/features/
dupuytrens-contracture-causes
MedlinePlus 574 79 Dupuytren’s Disease http://www.nlm.nih.gov/medlineplus/ency/
article/001233.htm
Medscape 27.1 12 Dupuytren’s Disease http://emedicine.medscape.com/article/329414-
overview
NHS 49.6 10.7 Dupuytren’s Disease http://www.nhs.uk/conditions/dupuytrens-
contracture/pages/introduction.aspx
Dupuytren Foundation 53.7 10.6 Dupuytren’s Disease http://dupuytrens.org/
American Society for 744 6.3 Extensor Tendon Injuries  http://www.assh.org/handcare/hand-arm-injuries/
Surgery of the Hand extensor-tendon
Mass General 64.8 7.5 Extensor Tendon Injuries  http://www.massgeneral.org/ortho/assets/pdfs/
hand_conditions/extensor_injuries.pdf
National Center for 332 12 Extensor Tendon Injuries  http://www.ncbi.nlm.nih.gov/pmc/articles/
Biotechnology Information PMC3293224/
The British Society for 60.5 9 Extensor Tendon Injuries  http://www.bssh.ac.uk/patients/conditions/27/
Surgery of the Hand extensor_tendon_injury
Orthobullets 335 9.5 Extensor Tendon Injuries  http://www.orthobullets.com/hand/6028/
extensor-tendon-injuries
Medscape 364 12 Extensor Tendon Injuries  http://emedicine.medscape.com/article/109111-
overview
Mount Sinai Hospital 67.5 6.3 Extensor Tendon Injuries  http://www.mountsinai.org/patient-care/health-
library/diseases-and-conditions/finger-extensor-
tendon-injury
Bone & Joint 18.1 12 Extensor Tendon Injuries  http://www.boneandjoint.org.uk/content/focus/

extensor-tendon-injury

(continued)


http://orthoinfo.aaos.org/topic.cfm?topic=a00007
http://emedicine.medscape.com/article/1243387-overview
http://emedicine.medscape.com/article/1243387-overview
http://www.medicinenet.com/de_quervains_tenosynovitis/article.htm
http://www.medicinenet.com/de_quervains_tenosynovitis/article.htm
http://www.westchestermagazine.com/Westchester-Magazine/De-Quervains-Syndrome-How-To-Identify-Prevent-and-Treat-Tendonitis-in-the-Wrist/
http://www.westchestermagazine.com/Westchester-Magazine/De-Quervains-Syndrome-How-To-Identify-Prevent-and-Treat-Tendonitis-in-the-Wrist/
http://www.westchestermagazine.com/Westchester-Magazine/De-Quervains-Syndrome-How-To-Identify-Prevent-and-Treat-Tendonitis-in-the-Wrist/
http://www.westchestermagazine.com/Westchester-Magazine/De-Quervains-Syndrome-How-To-Identify-Prevent-and-Treat-Tendonitis-in-the-Wrist/
http://www.ccohs.ca/oshanswers/diseases/dequervain.html
http://www.ccohs.ca/oshanswers/diseases/dequervain.html
http://my.clevelandclinic.org/services/orthopaedics-rheumatology/diseases-conditions/de-quervains-disease
http://my.clevelandclinic.org/services/orthopaedics-rheumatology/diseases-conditions/de-quervains-disease
http://my.clevelandclinic.org/services/orthopaedics-rheumatology/diseases-conditions/de-quervains-disease
http://www.mayoclinic.org/diseases-conditions/dupuytrens-contracture/basics/definition/con-20024378
http://www.mayoclinic.org/diseases-conditions/dupuytrens-contracture/basics/definition/con-20024378
http://www.mayoclinic.org/diseases-conditions/dupuytrens-contracture/basics/definition/con-20024378
http://www.assh.org/handcare/hand-arm-conditions/dupuytren-disease
http://www.assh.org/handcare/hand-arm-conditions/dupuytren-disease
http://orthoinfo.aaos.org/topic.cfm?topic=a00008
https://en.wikipedia.org/wiki/Dupuytren%27s_contracture
https://en.wikipedia.org/wiki/Dupuytren%27s_contracture
http://www.medicinenet.com/dupuytren_contracture/article.htm
http://www.medicinenet.com/dupuytren_contracture/article.htm
http://www.webmd.com/a-to-z-guides/features/dupuytrens-contracture-causes
http://www.webmd.com/a-to-z-guides/features/dupuytrens-contracture-causes
http://www.nlm.nih.gov/medlineplus/ency/article/001233.htm
http://www.nlm.nih.gov/medlineplus/ency/article/001233.htm
http://emedicine.medscape.com/article/329414-overview
http://emedicine.medscape.com/article/329414-overview
http://www.nhs.uk/conditions/dupuytrens-contracture/pages/introduction.aspx
http://www.nhs.uk/conditions/dupuytrens-contracture/pages/introduction.aspx
http://dupuytrens.org/
http://www.assh.org/handcare/hand-arm-injuries/extensor-tendon
http://www.assh.org/handcare/hand-arm-injuries/extensor-tendon
http://www.massgeneral.org/ortho/assets/pdfs/hand_conditions/extensor_injuries.pdf
http://www.massgeneral.org/ortho/assets/pdfs/hand_conditions/extensor_injuries.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3293224/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3293224/
http://www.bssh.ac.uk/patients/conditions/27/extensor_tendon_injury
http://www.bssh.ac.uk/patients/conditions/27/extensor_tendon_injury
http://www.orthobullets.com/hand/6028/extensor-tendon-injuries
http://www.orthobullets.com/hand/6028/extensor-tendon-injuries
http://emedicine.medscape.com/article/109111-overview
http://emedicine.medscape.com/article/109111-overview
http://www.mountsinai.org/patient-care/health-library/diseases-and-conditions/finger-extensor-tendon-injury
http://www.mountsinai.org/patient-care/health-library/diseases-and-conditions/finger-extensor-tendon-injury
http://www.mountsinai.org/patient-care/health-library/diseases-and-conditions/finger-extensor-tendon-injury
http://www.boneandjoint.org.uk/content/focus/extensor-tendon-injury
http://www.boneandjoint.org.uk/content/focus/extensor-tendon-injury
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Table I. (continued)

FK reading FK grade
Organization/practice ease level Google search condition Website
American Association for 51 10.5 Extensor Tendon Injuries  http://handsurgery.org/multimedia/files/public/
Hand Surgery extensorinjuries.pdf
NHS 55.8 10.3 Extensor Tendon Injuries  http://www.nhs.uk/conditions/tendonhand/pages/
introduction.aspx
American Academy of 65.9 78 Flexor Tendon Injuries http://orthoinfo.aaos.org/topic.cfm?topic=a00015
Orthopaedic Surgeons
American Society for 70.3 74 Flexor Tendon Injuries http://www.assh.org/handcare/hand-arm-injuries/
Surgery of the Hand Flexor-Tendon
National Center for 36.5 12 Flexor Tendon Injuries http://www.ncbi.nlm.nih.gov/pmc/articles/
Biotechnology Information PMC3293389/
American Association for 58 73 Flexor Tendon Injuries http://handsurgery.org/multimedia/files/public/
Hand Surgery flexorinjuries.pdf
NHS 55.8 10.3 Flexor Tendon Injuries http://www.nhs.uk/conditions/tendonhand/pages/
introduction.aspx
Medscape 41.8 1.5 Flexor Tendon Injuries http://emedicine.medscape.com/article/1238823-
overview
Orthobullets 55.7 73 Flexor Tendon Injuries http://www.orthobullets.com/hand/603 | /flexor-
tendon-injuries
Your Practice Online 704 6.8 Flexor Tendon Injuries http://www.ypo.education/orthopaedics/hand-
wrist/flexor-tendon-injuries-t74/video/
The British Society for 62.5 8.9 Flexor Tendon Injuries http://www.bssh.ac.uk/patients/conditions/26/
Surgery of the Hand flexor_tendon_injury
Midwest Orthopaedics at 40.2 12 Flexor Tendon Injuries http://www.rushortho.com/flexor-extensor-
Rush tendon-laceration.cfm
American Academy of 58.8 8.8 Ganglion Cysts http://orthoinfo.aaos.org/topic.cfm?topic=a00006
Orthopaedic Surgeons
Mayo Clinic 65.6 73 Ganglion Cysts http://www.mayoclinic.org/diseases-conditions/
ganglion-cyst/basics/definition/con-20023936
American Society for 57.2 9.7 Ganglion Cysts http://www.assh.org/handcare/hand-arm-
Surgery of the Hand conditions/ganglion-cyst
EmedicineHealth 56.6 9.9 Ganglion Cysts http://www.emedicinehealth.com/ganglion_cyst/
article_em.htm
Wikipedia 385 12 Ganglion Cysts https://en.wikipedia.org/wiki/Ganglion_cyst
WebMD 60.6 9 Ganglion Cysts http://www.webmd.com/a-to-z-guides/ganglion_
cyst!print=true
Medscape 27.6 12 Ganglion Cysts http://emedicine.medscape.com/article/1243454-
overview
UCSF 472 9.9 Ganglion Cysts http://orthosurg.ucsf.edu/oti/patient-care/
divisions/sports-medicine/conditions/elbow-and-
wrist/ganglion-cysts-of-the-wrist/
American Association for 63.9 7 Ganglion Cysts http://handsurgery.org/multimedia/files/public/
Hand Surgery ganglioncyst.pdf
MedicineNet.com 49.9 9.5 Ganglion Cysts http://www.medicinenet.com/ganglion/article.htm
American Society for 66 8 Hand Fractures http://www.assh.org/handcare/hand-arm-injuries/
Surgery of the Hand fractures
American Academy of 67.2 73 Hand Fractures http://orthoinfo.aaos.org/topic.cfm?topic=A000 | 0
Orthopaedic Surgeons
MedlinePlus 76.9 5.5 Hand Fractures http://www.nIm.nih.gov/medlineplus/ency/
patientinstructions/000552.htm
Drugs.com 784 5.2 Hand Fractures http://www.drugs.com/cg/hand-fracture.html
Mayo Clinic 58.5 8.8 Hand Fractures http://www.mayoclinic.org/diseases-conditions/

broken-wrist/basics/definition/con-2003 1382

(continued)


http://handsurgery.org/multimedia/files/public/extensorinjuries.pdf
http://handsurgery.org/multimedia/files/public/extensorinjuries.pdf
http://www.nhs.uk/conditions/tendonhand/pages/introduction.aspx
http://www.nhs.uk/conditions/tendonhand/pages/introduction.aspx
http://orthoinfo.aaos.org/topic.cfm?topic=a00015
http://www.assh.org/handcare/hand-arm-injuries/Flexor-Tendon
http://www.assh.org/handcare/hand-arm-injuries/Flexor-Tendon
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3293389/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3293389/
http://handsurgery.org/multimedia/files/public/flexorinjuries.pdf
http://handsurgery.org/multimedia/files/public/flexorinjuries.pdf
http://www.nhs.uk/conditions/tendonhand/pages/introduction.aspx
http://www.nhs.uk/conditions/tendonhand/pages/introduction.aspx
http://emedicine.medscape.com/article/1238823-overview
http://emedicine.medscape.com/article/1238823-overview
http://www.orthobullets.com/hand/6031/flexor-tendon-injuries
http://www.orthobullets.com/hand/6031/flexor-tendon-injuries
http://www.ypo.education/orthopaedics/hand-wrist/flexor-tendon-injuries-t74/video/
http://www.ypo.education/orthopaedics/hand-wrist/flexor-tendon-injuries-t74/video/
http://www.bssh.ac.uk/patients/conditions/26/flexor_tendon_injury
http://www.bssh.ac.uk/patients/conditions/26/flexor_tendon_injury
http://www.rushortho.com/flexor-extensor-tendon-laceration.cfm
http://www.rushortho.com/flexor-extensor-tendon-laceration.cfm
http://orthoinfo.aaos.org/topic.cfm?topic=a00006
http://www.mayoclinic.org/diseases-conditions/ganglion-cyst/basics/definition/con-20023936
http://www.mayoclinic.org/diseases-conditions/ganglion-cyst/basics/definition/con-20023936
http://www.assh.org/handcare/hand-arm-conditions/ganglion-cyst
http://www.assh.org/handcare/hand-arm-conditions/ganglion-cyst
http://www.emedicinehealth.com/ganglion_cyst/article_em.htm
http://www.emedicinehealth.com/ganglion_cyst/article_em.htm
https://en.wikipedia.org/wiki/Ganglion_cyst
http://www.webmd.com/a-to-z-guides/ganglion_cyst?print=true
http://www.webmd.com/a-to-z-guides/ganglion_cyst?print=true
http://emedicine.medscape.com/article/1243454-overview
http://emedicine.medscape.com/article/1243454-overview
http://orthosurg.ucsf.edu/oti/patient-care/divisions/sports-medicine/conditions/elbow-and-wrist/ganglion-cysts-of-the-wrist/
http://orthosurg.ucsf.edu/oti/patient-care/divisions/sports-medicine/conditions/elbow-and-wrist/ganglion-cysts-of-the-wrist/
http://orthosurg.ucsf.edu/oti/patient-care/divisions/sports-medicine/conditions/elbow-and-wrist/ganglion-cysts-of-the-wrist/
http://handsurgery.org/multimedia/files/public/ganglioncyst.pdf
http://handsurgery.org/multimedia/files/public/ganglioncyst.pdf
http://www.medicinenet.com/ganglion/article.htm
http://www.assh.org/handcare/hand-arm-injuries/fractures
http://www.assh.org/handcare/hand-arm-injuries/fractures
http://orthoinfo.aaos.org/topic.cfm?topic=A00010
http://www.nlm.nih.gov/medlineplus/ency/patientinstructions/000552.htm
http://www.nlm.nih.gov/medlineplus/ency/patientinstructions/000552.htm
http://www.drugs.com/cg/hand-fracture.html
http://www.mayoclinic.org/diseases-conditions/broken-wrist/basics/definition/con-20031382
http://www.mayoclinic.org/diseases-conditions/broken-wrist/basics/definition/con-20031382
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Table I. (continued)

FK reading FK grade
Organization/practice ease level Google search condition Website
Seattle Children’s 73 6.9 Hand Fractures http://www.seattlechildrens.org/medical-
conditions/bone-joint-muscle-conditions/bone-
conditions-treatment/hand-fractures/
EmedicineHealth 58.4 8.9 Hand Fractures http://www.emedicinehealth.com/broken_hand/
article_em.htm
Midwest Orthopaedic 61.4 8.9 Hand Fractures http://www.mymosh.com/services/hand/hand-
fracture/
Medscape 325 1.9 Hand Fractures http://emedicine.medscape.com/article/82527 -
overview
UCSF 60.8 10 Hand Fractures http://www.ucsfhealth.org/conditions/hand_and_
wrist_fractures/
American Academy of 63.1 8.6 Mallet Finger http://orthoinfo.aaos.org/topic.cfm?topic=a00018
Orthopaedic Surgeons
American Society for 58.9 9.2 Mallet Finger http://www.assh.org/handcare/hand-arm-
Surgery of the Hand conditions/mallet-finger
Wikipedia 429 12 Mallet Finger https://en.wikipedia.org/wiki/Mallet_finger
EmedicineHealth 57.8 9 Mallet Finger http://www.emedicinehealth.com/mallet_finger/
article_em.htm
WebMD 62.8 83 Mallet Finger http://www.webmd.com/fitness-exercise/mallet-
finger
Medscape 39.6 12 Mallet Finger http://emedicine.medscape.com/article/1242305-
overview
MedlinePlus 78.7 6.4 Mallet Finger http://www.nlm.nih.gov/medlineplus/ency/
patientinstructions/000538.htm
Radiopaedia.org 40.6 12 Mallet Finger http://radiopaedia.org/articles/mallet-finger
E-Hand.com: The Electronic 63.8 8.6 Mallet Finger http://www.eatonhand.com/hw/hw015.htm
Textbook for Hand
Surgery
Hand Center of Western 66.2 83 Mallet Finger http://www.handctr.com/mallet-finger-baseball-
Massachusetts finger-102.html
Mayo Clinic 573 8.6 Trigger Finger http://www.mayoclinic.org/diseases-conditions/
trigger-finger/basics/definition/con-20043819
WebMD 67.3 7.3 Trigger Finger http://www.webmd.com/osteoarthritis/guide/
trigger-finger
American Society for 58 94 Trigger Finger http://www.assh.org/handcare/hand-arm-
Surgery of the Hand conditions/trigger-finger
American Academy of 61.2 85 Trigger Finger http://orthoinfo.aaos.org/topic.cfm?topic=a00024
Orthopaedic Surgeons
Wikipedia 28.8 12 Trigger Finger https://en.wikipedia.org/wiki/Trigger_finger
MedicineNet.com 41 1.2 Trigger Finger http://www.medicinenet.com/trigger_finger/
article.htm
E-Hand.com: The Electronic 65.3 7.8 Trigger Finger http://www.eatonhand.com/hw/hw022.htm
Textbook for Hand
Surgery
Medscape 324 12 Trigger Finger http://emedicine.medscape.com/article/1244693-
overview
Cleveland Clinic 63.3 79 Trigger Finger http://my.clevelandclinic.org/services/
orthopaedics-rheumatology/diseases-conditions/
hic-trigger-finger-and-dequervains-disease
Patient 66.4 7 Trigger Finger http://patient.info/health/trigger-finger-leaflet

Note. NIH = National Institutes of Health; NHS = National Health Service; UCSF = University of California, San Francisco.


http://www.seattlechildrens.org/medical-conditions/bone-joint-muscle-conditions/bone-conditions-treatment/hand-fractures/
http://www.seattlechildrens.org/medical-conditions/bone-joint-muscle-conditions/bone-conditions-treatment/hand-fractures/
http://www.seattlechildrens.org/medical-conditions/bone-joint-muscle-conditions/bone-conditions-treatment/hand-fractures/
http://www.emedicinehealth.com/broken_hand/article_em.htm
http://www.emedicinehealth.com/broken_hand/article_em.htm
http://www.mymosh.com/services/hand/hand-fracture/
http://www.mymosh.com/services/hand/hand-fracture/
http://emedicine.medscape.com/article/825271-overview
http://emedicine.medscape.com/article/825271-overview
http://www.ucsfhealth.org/conditions/hand_and_wrist_fractures/
http://www.ucsfhealth.org/conditions/hand_and_wrist_fractures/
http://orthoinfo.aaos.org/topic.cfm?topic=a00018
http://www.assh.org/handcare/hand-arm-conditions/mallet-finger
http://www.assh.org/handcare/hand-arm-conditions/mallet-finger
https://en.wikipedia.org/wiki/Mallet_finger
http://www.emedicinehealth.com/mallet_finger/article_em.htm
http://www.emedicinehealth.com/mallet_finger/article_em.htm
http://www.webmd.com/fitness-exercise/mallet-finger
http://www.webmd.com/fitness-exercise/mallet-finger
http://emedicine.medscape.com/article/1242305-overview
http://emedicine.medscape.com/article/1242305-overview
http://www.nlm.nih.gov/medlineplus/ency/patientinstructions/000538.htm
http://www.nlm.nih.gov/medlineplus/ency/patientinstructions/000538.htm
http://radiopaedia.org/articles/mallet-finger
http://www.eatonhand.com/hw/hw015.htm
http://www.handctr.com/mallet-finger-baseball-finger-102.html
http://www.handctr.com/mallet-finger-baseball-finger-102.html
http://www.mayoclinic.org/diseases-conditions/trigger-finger/basics/definition/con-20043819
http://www.mayoclinic.org/diseases-conditions/trigger-finger/basics/definition/con-20043819
http://www.webmd.com/osteoarthritis/guide/trigger-finger
http://www.webmd.com/osteoarthritis/guide/trigger-finger
http://www.assh.org/handcare/hand-arm-conditions/trigger-finger
http://www.assh.org/handcare/hand-arm-conditions/trigger-finger
http://orthoinfo.aaos.org/topic.cfm?topic=a00024
https://en.wikipedia.org/wiki/Trigger_finger
http://www.medicinenet.com/trigger_finger/article.htm
http://www.medicinenet.com/trigger_finger/article.htm
http://www.eatonhand.com/hw/hw022.htm
http://emedicine.medscape.com/article/1244693-overview
http://emedicine.medscape.com/article/1244693-overview
http://my.clevelandclinic.org/services/orthopaedics-rheumatology/diseases-conditions/hic-trigger-finger-and-dequervains-disease
http://my.clevelandclinic.org/services/orthopaedics-rheumatology/diseases-conditions/hic-trigger-finger-and-dequervains-disease
http://my.clevelandclinic.org/services/orthopaedics-rheumatology/diseases-conditions/hic-trigger-finger-and-dequervains-disease
http://patient.info/health/trigger-finger-leaflet

712

HAND 13(6)

is the national average. The average of the FK reading ease
scores was 46.8, interpreted as “difficult college.”

Arthritis - Base of the Thumb

The FK grade reading level of the 10 most visited websites
for thumb basal joint arthritis had a mean grade reading
level of 9.86 with a standard deviation of 1.48. Not one
website was at the recommended sixth-grade reading level,
and 1 site was at or below the eighth-grade reading level.
The average of the FK reading ease scores was 52.03, inter-
preted as “fairly difficult high school.”

De Quervain Syndrome

The FK grade reading level of the 10 most visited websites for
de Quervain syndrome had a mean of 9.56 with a standard
deviation of 1.88. None of the websites met the recommended
sixth-grade reading level, and 3 sites were at or below the
eighth-grade reading level. The average of the FK reading ease
scores was 51.39, interpreted as “fairly difficult high school.”

Dupuytren’s Disease

The FK grade reading level of the 10 most visited websites
for Dupuytren’s disease had a mean of 10.27 with a stan-
dard deviation of 1.33. Not one website was at the recom-
mended sixth-grade reading level, and 1 site was at or below
the eighth-grade reading level. The average of the FK read-
ing ease scores was 47.48, interpreted as “difficult college.”

Extensor Tendon Injuries

The FK grade reading level of the 10 most visited websites
for extensor tendon injuries had a mean grade reading level
of 9.54 with a standard deviation of 2.24. Two of the sites
met the recommended sixth-grade reading level, and 3 of
the sites were at or below the eighth-grade reading level.
The average of the FK reading ease scores was 49.52, inter-
preted as “fairly difficult high school.”

Flexor Tendon Injuries

The FK grade reading level of the 10 most visited websites
for flexor tendon injuries had a mean of 9.13 with a stan-
dard deviation of 2.12. None of the websites met the recom-
mended sixth-grade reading level; however, 5 out of the 10
websites met the national average of the eighth-grade read-
ing level. The average of the FK reading ease scores was
55.71, interpreted as “fairly difficult high school.”

Ganglion Cysts

The FK grade reading level of the 10 most visited websites
for ganglion cysts had a mean of 9.51 with a standard

deviation of 1.66. Not one of the websites met the recom-
mended sixth-grade reading level, and 2 of the websites
were at or below the eighth-grade reading level. The aver-
age of the FK reading ease scores was 52.59, interpreted as
“fairly difficult high school.”

Hand Fractures

The FK grade reading level of the 10 most visited websites
for hand fractures had a mean of 8.14 with a standard devia-
tion of 2.03. Two of the websites met the recommended
sixth-grade reading level, and 5 out of the 10 websites met
the national average of the eighth-grade reading level. The
average of the FK reading ease scores was 63.31, inter-
preted as “standard eighth to ninth grade.”

Mallet Finger

The FK grade reading level of the 10 most visited websites
for mallet finger had a mean of 9.44 with a standard devia-
tion of 1.92. One of the websites met the recommended
sixth-grade reading level, and 3 of the websites were at or
below the eighth-grade reading level. The average of the FK
reading ease scores was 57.44, interpreted as “fairly diffi-
cult high school.”

Trigger Finger

The FK grade reading level of the 10 most visited websites
for trigger finger had a mean of 9.17 with a standard devia-
tion of 1.90. Not one of the websites met the recommended
sixth-grade reading level, and 4 of the websites were at or
below the eighth-grade reading level. The average of the FK
reading ease scores was 54.1, interpreted as “fairly difficult
high school.”

Discussion

The Internet has emerged as the preferred platform to pro-
vide patient education materials, journal articles, treatment
options, individual physician information and to facilitate
overall patient care.*”'*!**!"2 Everyday, more than 8 mil-
lion Americans will access the Internet with the intention
of obtaining health information for themselves or for a
relative.'™"! The impact this content has on patients was sub-
stantiated in several reports, which documented that the infor-
mation obtained on the Internet directly influenced patients’
final decision regarding their course of treatment.™'*'**° One
method of effectively capitalizing on this free, ubiquitous,
and publicly available resource is to ensure that the medical
information is presented on this platform at a level under-
standable to the general population.

This study shows that, on average, the patients of hand
surgeons must read well above the recommended sixth-
grade reading level to absorb the content provided in the
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most accessed websites. In fact, only 5 out of the 100 web-
sites met the sixth-grade reading level. The implications
are significant, in that it suggests a large proportion of hand
patients utilizing the Internet to gather information have
difficulty with comprehension of the available content.
While we did not study the average reading level of patients
visiting the offices of hand surgeons, it is unlikely signifi-
cantly different than patients of other practices, and thus,
the general population. An individual’s health literacy is
one of the single best predictors of their health status.**'*
Health literacy is defined as one’s capacity to obtain, inter-
pret, and understand the basic health information necessary
to make an appropriate health decision.'® As such, a large
proportion of the patient population is functionally illiter-
ate or experiences difficulty synthesizing information from
lengthy texts'®'®’; online patient education material writ-
ten beyond the recommended level substantially dimin-
ishes the value of the message, and is associated with poor
health status, increased hospitalization rate, poor compli-
ance, and increased cost.>"’

In comparing the readability of the different hand condi-
tions, the more complex pathology such as carpal tunnel
syndrome, Dupuytren’s disease, and basal thumb arthritis
had higher average readability levels than the acute injuries
such as fracture, tendon damage, and mallet finger. This
underscores the point that the subject matter of some condi-
tions may be inherently too complex to adequately convey
to the masses via written text. One website for carpal tunnel
syndrome even had a reading ease score of 28, which cor-
responds to “very difficult postgraduate.” One solution to
address the inevitably complex subject matter of some of
these hand conditions is to supplement or replace the writ-
ten text of websites with illustrations and videos. Many
physicians utilize models and or illustrations/diagrams in
their office visits to help delineate information more sim-
ply; thus, websites can also benefit from this practice. In
addition to the audiovisual aids, revisions to the text result-
ing in simpler words, shorter sentences, and a reduction of
medical terminology would aid in the making the material
more understandable.” Wang et al demonstrated that substi-
tution of medical terminology with simple words improved
readability levels by an average of 0.6 grade levels.”

There are several limitations to this study. While the
FK scoring system is the most widely used and validated
method to measure readability, it has been criticized
because it is not infallible. One study reported that com-
puter coding for the formula could lead to imprecision
because colons and semicolons are interpreted as periods;
this biases toward easier grade levels as sentences appear
shorter.”'” Furthermore, given the inherent prevalence of
larger words in medical vernacular, the FK scores are
skewed relatively higher based on its formulaic equation.
Another limitation of this study is the inability to account
for the variability in websites that patients may encounter
when researching these common hand conditions on the

Internet. The Google search engine utilizes a complex
algorithm to generate “top searches” based on a host of
variables such as the type of device (desktop, laptop,
smartphone), search history, browser, and geographic
location. Thus, different patients can get different search
results. Also, the content of many web pages is often writ-
ten with goals in mind other than purely patient education.
Marketing and search engine optimization often influ-
ences the style, character, and content of many web pages.
Moreover, our study did not account for those patients
who use a search engine other than Google, which may
yield different websites, or they may use different search
terms in said search engine. Last, we used an indirect
method of measuring the grade reading level of websites
in comparison with the national average. Thus our results
do not take into account the geographic differences in
socioeconomic status and Internet access among patients
throughout the United States, which would have major
implications in medical literacy.

To our knowledge, this is the first study to investigate the
readability of a comprehensive set of conditions that hand
surgeons commonly treat. While previous studies interested
in the online readability of these conditions focused on spe-
cific specialty-related organizations such as the American
Academy of Orthopaedic Surgeons (AAOS) or the AASH,
our study is unique in that we utilized a popular search
engine, considering that 40% to 60% of Internet searches
are medically related.'’ We believe that utilizing the Google
search engine, rather than focusing on patient education
materials from specialty organizations, allowed us to repro-
duce the Internet research habits of the lay public'’ and bet-
ter anticipate the materials that people without formal
medical training would access.

Our study shows that the most commonly accessed
online patient education information regarding hand pathol-
ogy exceeds the readability level recommended by the
AMA and NIH, and is above the average reading level of
the majority of US adults. Given the fact that these are the
most commonly visited websites by the lay public, there
needs to be a greater emphasis on tailoring the information
regarding hand pathology to the literacy of our patient pop-
ulation so that they can better inform and empower them-
selves as the websites intended.
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