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ABSTRACT

Background: Recent publications have demonstrated that information has been transmitted inappropriately to

the lay person in different pathologies. This limitation is also observed in Spanish language. We evaluate the availability
and readability of online patient education material (PEM) on spinal cord injury (SCI) information for the Spanish-
speaking population from academic neurosurgery residency programs in the United States.

Methods: This is a descriptive analysis of online SCI PEM from neurosurgical residency programs websites. We

assess the availability of information in Spanish using a modification of a previously published classification. To assess
accessibility, we calculated the time spent and the number of clicks to find the information in Spanish. We calculated the
readability of the material using the ‘‘Indice Flesch-Szigriszt’’ (INFLESZ), which determines the difficulty of readability

of health-related material in Spanish.
Results: A total of 116 accredited neurosurgery residency programs comprised our cohort. Ten (9%) programs

had available ‘‘mirrored’’ information in Spanish from its original version in English, 9 (8.1%) used a translation

software, 79 (71.2%) provide interpreter services, and 3 (2%) did not have written information or information about
translation services. A mean of 72.9 seconds (SDþ/� 71.2) were required to have access to the Spanish information or
contact information for translation services. Twelve (57.1%) websites with written Spanish information had an

INFLESZ score above 55.00, which translates as an appropriate readability level for the general population.
Conclusions: More than half of the academic neurosurgery programs or affiliated hospital websites do not

provide written informative material about SCI in Spanish. When available, the information is not always transmitted
with a level of readability appropriate for the layperson. Most of the websites provide translation or interpreter services

that are not directly related to SCI.
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INTRODUCTION

According to the National Spinal Cord Injury

Statistical Center, an estimated annual incidence of

spinal cord injury (SCI) is approximately 54 cases

per 1 million people (17,730 new cases a year), with

prevalence of approximately 291,000 people living

with SCI.1

According to the US Census Bureau, in 2019

there were 60,481,746 Hispanic/Latino individuals

representing 18.4% of the total population, and

41,757,391 individuals that speak Spanish at home,

which represents 13.5% of the total US popula-

tion.2

Nowadays, the internet has become an essential

tool for the distribution of health-related informa-

tion, for both professionals and the general public.
Thirty-five percent of US adults have looked for
information regarding health issues that they may
have experienced.3 The American Medical Associ-
ation and the National Institutes of Health (NIH)
have recommended that patient education material
(PEM) should be written in a sixth-grade level to
ensure proper understandability in the general
population.4–6

Recent publications have shown that the level of
understandability and readability of PEM is higher
than the accepted guidelines, which may compro-
mise the full comprehension of the disease by the
affected patient.4,7–9 The main aim of this study is to
assess the availability and readability of online PEM
related to SCI focused on Spanish-speaking popu-
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lation from US academic neurosurgery training
programs.

METHODS

After communication with the institutional
review board (IRB), it was determined that this
project is not a Human Subjects Research and
does not require a formal review by the IRB. A
descriptive analysis of publicly available informa-
tion about SCI was obtained from the neurosur-
gery residency training program websites across
the country. The list of programs was obtained
from the Accreditation Council for Graduate
Medical Education (ACGME) (available at:
https://apps.acgme.org/ads/public/). Information
of SCI was obtained using the residency program
website searching tool with the keywords: ‘‘spinal
cord injury,’’ ‘‘trauma,’’ ‘‘spine fracture.’’ If the
information provided in the academic website
(usually with the domain .edu) was not adequate
or insufficient, we performed an additional search
in the affiliated hospital website (usually with the
domains .org or .com). The English content was
classified as ‘‘satisfactory’’ (more than 1 written
line explaining the concept of SCI, more than 2
words mentioning the symptoms, more than 2
words explaining diagnosis modalities, more than
2 words indicating treatment modalities, more
than 1 line about prognosis/recovery), ‘‘deficient’’
(as the absence of the aforementioned criteria),
and ‘‘no available information.’’ For the purpose
of this project, we consider a written translation to
Spanish as the optimal PEM option. Once the
PEM was identified in English, we evaluated the
availability of the same information in Spanish,
searching for links for direct translation of the
content. If no direct translation link was available,
we performed a manual navigation through the
labels: ‘‘Patients & Services,’’ ‘‘Translator/
Interpreter Services,’’ ‘‘International Patients,’’
‘‘Non Discrimination Act,’’ ‘‘Patient Rights.’’ In
order to assess the accessibility of the Spanish
information, we calculated the length of time (in
seconds) and the number of clicks that took to
access the information. For the purpose of this
study, a threshold of 5 minutes (300 seconds) was
set, before considering that the website did not
have easily accessible material in Spanish or easily
accessible information about translation services.
By setting up this timing, we assessed if the website
is easy to navigate and designed in an intuitive

way. To assess the characteristics of the written
Spanish-language material, we used a variation of
the classification presented by Kroshus et al10 who
classified the content in: ‘‘mirrored,’’ ‘‘partial,’’
‘‘use of a translation application or software,’’
‘‘use of external information of SCI in Spanish,’’
‘‘direct phone or in person translation services,’’
and ‘‘no Spanish content.’’10 In order to assess
readability of this material in Spanish, we use the
previously validated ‘‘Indice Flesch-Szigriszt’’
(INFLESZ), which grades the content in Spanish
in ‘‘muy dificil’’ (very hard) with points between 0
and 40, ‘‘algo dificil’’ (somewhat difficult) 40–55,
‘‘normal’’ with 55–65, ‘‘bastante facil’’ (somewhat
easy) 65–80, and ‘‘muy facil’’ (very easy) with
points between 80 and 100.11 Barrio-Cantalejo et
al11 define appropriate readability for health texts
as an INFLESZ score above 55.00. This score
corresponds to information written for basic
education level (ranging from secondary school, to
comics or primary school level of readability).11

Scores below 55.00 indicates that the level of
readability ranges between a Baccalaureate to
scientific publication material.11,12 A free INFLESZ
software calculator is available at the following
address: https://legibilidad.blogspot.com/2015/01/el-
programa-inflesz.html and additionally as an online
version of the software in https://legible.es/.

The first author performed a second collection of
data using the same variables in a different period of
time (4 months after) to perform an intrarater
analysis. Cohen j test with values , 0 indicating no
agreement, 0.01 to 0.20 as none to slight, 0.21 to
0.40 as fair, 0.41 to 0.60 as moderate, 0.61 to 0.80 as
substantial, and 0.81 to 1.00 as almost perfect
agreement as described by McHugh.13

RESULTS

From August to December 2020, a total of 116
accredited neurological surgery residency training
programs were registered in the ACGME database
across the United States.14–16 A total of 111
institutional residency program websites in English
were available for review (we excluded 2 residency
programs in different cities that are part of the same
network and the information is provided in a single
institutional website). Three programs did not have
available websites. Thirty-two (28.8%) had ‘‘satis-
factory’’ information about the definition of SCI, 19
(17.1%) ‘‘deficient,’’ and 60 (54.1%) did not have
available information. Forty-five (40.5%) had in-
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formation about the causes of SCI. Thirty-one
(27.9%) websites had ‘‘satisfactory’’ levels of infor-
mation related to the symptoms, 19 (17.1%) with
‘‘deficient,’’ and 59 (53.2%) no available informa-
tion. Twenty-six websites (23.4%) had a ‘‘satisfac-
tory’’ level of information about diagnosis, 15
(13.5%) ‘‘deficient,’’ and 69 (62.2%) no informa-
tion. Twenty-three (20.7%) had a ‘‘satisfactory’’
level of treatment modalities information, 31
(27.9%) ‘‘deficient,’’ and 56 (50.5%) none. Eight
(7.2%) had ‘‘satisfactory’’ levels of information
regarding the prognosis and recovery, 22 (19.8%)
‘‘deficient,’’ and 80 (72.1%) no available informa-
tion (Figure).

After identifying the information related to SCI
from the original English website, it took an average
of 72.9 seconds (SDþ/� 71.2 seconds), and 5 clicks
(SD þ/� 5.03 clicks) to find information in Spanish
or information about interpreter services.

Ten (9%) websites had a ‘‘mirrored’’ content
from the native English website. Eight websites
(7.2%) had ‘‘partial’’ information in Spanish,
defined as a variety of content in Spanish but not
all of it. In our cohort, this ‘‘partial’’ information
available was not related to SCI. Nine (8.1%)
websites used a link to an online translation
software. Two (1.8%) websites were linked to an
external resource in Spanish. Seventy-nine (71.2%)

websites provided a phone number or offered in-
person translation services. Three (2.7%) websites
did not have available Spanish content after 5
minutes of navigation though the website. However,
in these 3 websites we found interpreter/languages
services after the threshold of 5 minutes by using the
Searching Tool (Table 1).

It required a mean of 31 seconds (SD þ/�:49.7
seconds) and 2.4 clicks (SD þ/� 3.4 clicks) to find
Spanish written information, compared with 85.8
seconds (SDþ/� 72.2 seconds) and 5.8 click (SDþ/�
5.2 clicks) for the Interpreter/translation services.

In Table 2, we summarize these findings by the
States with the highest percentage of habitants who
speak Spanish at home.

For the analysis of the INFLESZ, we excluded 8
websites with partial information in Spanish that do
not have information related to SCI. The mean
INFLESZ score for the available written informa-
tion in Spanish (n ¼ 21, 18.4%) was 51.83 (SD þ/�
16.16), which is translated into ‘‘somewhat difficult’’
to understand in Spanish. Twelve (57.1%) of the
available websites with Spanish information of SCI
had an INFLESZ score above 55.00, which is
considered a ‘‘normal’’ level of readability, and 9
(42.9%) had a score below 55.00.

Cohen j test was 0.58 when comparing the
groups in the variation of the classification present-

Figure. Available information of SCI in original English language from academic or affiliated hospital websites. From 116 accredited programs, 3 did not have

websites, and 2 were excluded due to being part of a larger institution and provided information from the main institutional website.
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ed by Kroshus et al,10 which translates into a

moderate level of agreement. The moderate level of

agreement was attributed to changes in the website

contents that happened in the time period between

the 2 reviews.

DISCUSSION

Spinal cord injury (SCI) represents a significant

cause of long-term morbidity and associated com-

plications worldwide. In the United States, it was

reported that 13.2% of people suffering SCI since

2015 were Hispanic in origin.1 The proper distribu-

tion of PEM is a key factor to promote adequate

understandability of medical conditions.

Overall, we found that between 50% and 72% of

the visited neurosurgical academic programs or

affiliated hospital websites did not provide sufficient

information about SCI regarding the definition,

causes, symptoms, diagnosis, treatment, and prog-

nosis. From these, 24.3% had available written

information in Spanish (either using a mirrored or

partial material, or digital translation application);

71.2% had available interpreters services that were

not specific to the topic, and 2.7% did not have

easily accessible information for interpreter services

or Spanish information after 5 minutes of searching.

The Section VI of 1964 Civil Right Act was the

beginning of substantial changes in the law to avoid

discrimination based on several factors, including

language, in all federally funded institutions.17,18

Federal Health services include (but not limited to)

institutions receiving funding from Medicaid, State

Children’s Health Insurance Program, Medicare,

NIH grants, and Centers for Disease Control and

Prevention.18 Graduate Medical Education residen-

cy programs across the United States also receive

federal funding through Medicaid, Medicare, and

Veterans Health Administration, exceeding $15
billion a year.19

We consider the written materials (pamphlets,
websites, audiovisual) as an effective way to
distribute information to a patient in a not-in
person setting. This is in addition to the interpreter
language services that by default, all federally
funded institutions should provide to the users.
Having this in consideration, we found that only
18.9% of academic programs provide online infor-
mation regarding SCI PEM nationwide, which
could be considered suboptimal for an expanding
Spanish-speaking population, that is planned to
reach 111 million by 2060.20

The 3 states with the highest percentage of people
that speak Spanish at home are Texas, California,
and New Mexico at 29.2%, 28.8%, 26.5% of the
population, respectively.2 There are 17 accredited
neurological surgery residency programs in these
states (Texas: 7; California: 10; New Mexico: 0). A
total of 4 (23.6%) have available written informa-
tion in Spanish, 12 (70.6%) provide interpreter or
translation services, and 1 (5.9%) did not have
easily accessible information about Spanish services.
On the other hand, the 3 states with the highest
number of residency programs are New York (12),
California (10), and Pennsylvania (8). From these, 5
(16.7%) provide written SCI information in Span-
ish, 20 (66.7%) interpreter services, and 5 (16.7%)
no easily accessible information.

It has been reported that language barriers
between patients and providers can lead to delays
in medical care, lack of understanding of health-
related issues, increase in medical cost, more hospital
admissions, and longer emergency department
stays.18,21 Several measures have been proposed to
prevent adverse effects during medical visits with
language barriers, including in-person trained med-
ical interpreter, ad hoc hospital bilingual staff, and

Table 1. Adaptation of Spanish language website Classification Rubric proposed by Kroshus et al.10 The first 4 categories represent written online PEM.

Adaptation of the Spanish Language Website Classification Rubric10 N %

Mean Timing

in Seconds SD

Mean Number

of Clicks SD

Written online information in Spanish available
‘‘Mirrored’’ SCI information from the original English website 10 9 9 12 2 2
Partial Spanish informationa 8 7.2 27 33 2 1
Translation application or software 9 8.1 61 74 4 5
External resource in Spanish 2 1.8 9 6 2 1

Written online information in Spanish not available
Translation/interpreter services 79 71.2 86 72 6 5
No Spanish content after 5 minutes of navigation 3 2.7
Total 111 100

Abbreviation: PEM, patient education material; SCI, spinal cord injury.
aPartial Spanish information was not related to SCI.
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the use of line or video interpretation. However,

these measures may increase the overall cost.21

We also found that it was faster to find written

information in Spanish compared with information

about the interpreter services (ie, phone number for

direct line). An interpretation of this is that the

websites with written information implement a more

user-friendly approach that allows easy access to the

information.

It has been demonstrated in the literature that the

level of understandability and readability of the

online information for Spanish-speaker patients is

often written in a more complex level than accepted.

Examples of the above are publications in concus-

Table 2. Distribution of states by percentage of Spanish speaker population. Boldface indicates states without accredited neurological surgery residency programs.

States

Estimate Population

Over 5 Years Old

Who Speak Spanish

at Home

Percentage of Population

Over 5 Years Old

Who Speak Spanish

at Home

Number of

Neurosurgery

Residency

Programs

Written

Information

in Spanish %

Phone Number

or In-Person

Interpreter

Services %

No Spanish

Information %

Texas 7,874,853 29.2 7 2 28.6 5 71.4 —
California 10,683,661 28.8 10 2 20.0 7 70.0 1 10.0
New Mexico 524,990 26.5 0 N/A N/A N/A

Florida 4,571,362 22.5 4 1 25.0 3 75.0 —
Nevada 625,174 21.6 0 N/A N/A N/A

Arizona 1,394,070 20.3 3 2 66.7 0 0.0 1 33.3
New Jersey 1,415,160 16.9 1 — 1 100.0 —
New York 2,735,172 14.9 12 3 25.0 8 66.7 1 8.3
Illinois 1,620,847 13.6 7 2 28.6 4 57.1 1 14.3
Rhode Island 128,898 12.8 1 — 1 100.0 —
Connecticut 416,850 12.3 2 1 50.0 1 50.0 —
Colorado 621,284 11.4 1 1 100 — —
Utah 314,856 10.6 1 — 1 100.0 —
Massachusetts 632,230 9.7 5 3 60.0 2 40.0 —
Oregon 366,785 9.2 1 1 100. — —
Washington 641,371 9 1 — 1 100.0 —
District of Columbia 58,739 8.9 2 1 50.0 1 50.0 —
Maryland 492,491 8.7 4 — 3 75.0 1 25.0
Georgia 807,522 8.1 2 — 2 100.0 —
Idaho 134,162 8 0 N/A N/A N/A

North Carolina 782,057 7.9 4 — 4 100.0 —
Kansas 214,225 7.8 1 — 1 100.0 —
Oklahoma 284,179 7.7 1 — 1 100.0 —
Virginia 616,226 7.7 4 1 25.0 3 75.0 —
Nebraska 137,592 7.6 1 — 1 100.0 —
Delaware 65,085 7.1 0 N/A N/A N/A

Arkansas 157,804 5.6 1 — 1 100.0 —
Pennsylvania 634,935 5.2 8 — 5 62.5 3 37.5
Wisconsin 261,122 4.8 2 — 2 100.0 —
South Carolina 224,118 4.6 1 — 1 100.0 —
Tennessee 287,350 4.5 2 2 100.0 — —
Iowa 130,407 4.4 1 — 1 100.0 —
Indiana 274,333 4.3 1 — 1 100.0 —
Wyoming 23,549 4.3 0 N/A N/A N/A

Alaska 27,138 4 0 N/A N/A N/A

Minnesota 209,370 4 2 1 50.0 1 50.0 —
Louisiana 169,454 3.9 3 1 33.3 2 66.7 —
Alabama 165,933 3.6 1 1 100.0 — —
Kentucky 119,751 2.9 2 1 50.0 1 50.0 —
Michigan 273,589 2.9 5 1 20.0 4 80.0 —
Missouri 164,711 2.9 3 — 3 100.0 —
New Hampshire 35,694 2.8 1 — 1 100.0
Hawaii 31,284 2.4 0 N/A N/A N/A

Ohio 265,761 2.4 4 — 4 100.0 —
Mississippi 65,031 2.3 1 — 1 100.0 —
South Dakota 15,831 1.9 0 N/A N/A N/A

North Dakota 11,134 1.6 0 N/A N/A N/A

Montana 13,195 1.3 0 N/A N/A N/A

Vermont 7239 1.2 1 1 100.0 — —
West Virginia 17,250 1 1 — 1 100.0 —
Maine 11,567 0.9 0 N/A N/A N/A

Puerto Ricoa null null 1 1 100.0 — —
Total 41,757,391 13.5 116 29 25.0 79 68.1 8 6.9

Abbreviation: N/A, not available.
aThe majority of the population from Puerto Rico is native Spanish speakers.
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sion, burns, dermatology, otolaryngology, and
endodontics.5,6,10,22–24 Regarding SCI in particular,
Bea-Muñoz et al22 performed a search using the
keywords ‘‘recommendations,’’ ‘‘advice,’’ ‘‘guide,’’
‘‘manual,’’ ‘‘self-care,’’ ‘‘education,’’ and ‘‘informa-
tion’’; adding ‘‘spinal cord injury,’’ ‘‘paraplegia,’’
and ‘‘tetraplegia’’ to each word in Spanish using
Google. They chose the first 50 results of each
search, and they found that 75% of the online
material had a level ‘‘somewhat difficult’’ to
interpret by lay people using INFLESZ score.22

They also presented that most of the online material
related to SCI in Spanish had a medium quality,
defined as the presence of institutional certificates,
seals, or labels indicating the website complies with
specific codes of ethics.12 Our results are somewhat
better, because we found 57% of the academic
programs websites with available written Spanish
information to have a ‘‘normal’’ level of readability
(INFLESZ above 55.00).

One of the limitations is that we did not perform
an analysis of the level of understandability of the
original material in English and compare with the
material in Spanish. Also, the 5 minutes of set up
timing is an arbitrary limit. This limit does not
strictly rule out that the websites lacked SCI
information or instructions about translation ser-
vices, but it may indicate that the design of the
website is not user-friendly to allow easy access to
the information.

CONCLUSIONS

The majority of the academic neurosurgery
programs across the United States do not provide
access to written PEM for the Spanish-speaking
population regarding SCI. When available, the
information is not always transmitted with a proper
level of readability for the layperson. The majority of
websites provide contact information about inter-
preter or translation services that are not directly
related to SCI. Overall, it appears that there is room
for improvement on the SCI PEM offered for the
Spanish-speaking population in the websites of the
US academic neurosurgery residency programs.
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