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Quality of websites with patient information about
spinal cord injury in Spanish

M Bea-Muñoz1, M Medina-Sánchez2 and MT Flórez-García3

Study Design: Descriptive, cross-sectional analysis of websites with information on spinal cord injury (SCI) in Spanish.
Objective: To assess the quality, readability and presence of quality labels on web pages with information about SCI in Spanish.
Setting: The Internet.
Methods: An Internet search was conducted on Google with the keywords ‘lesión medular’ (spinal cord injury), ‘paraplejia’ (paraplegia)
and ‘tetraplejia’ (tetraplegia). The first 50 results of each search were included. The quality of websites was assessed with the LIDA tool
while the readability was assessed with the Flesch-Szigriszt index and the INFLESZ scale. We also checked the presence of any
quality label.
Results: After excluding duplicated and irrelevant results, 33 websites were analysed. Only four of them had a quality label. The mean
score of the LIDA tool was 61.12% (medium quality), and the worst results were those referring to the reliability of the information. The
readability of the web pages was somewhat difficult, with a mean of 48.22 in the Flesch-Szigriszt index. Only eight of the websites
showed normal readability. We observed no differences in either the quality or the readability of the websites according to their origin or
the presence of quality labels.
Conclusions: The websites analysed present a medium quality. Mainly, they should improve the reliability of their contents and their
readability, including more quality labels. For SCI information in Spanish to be understandable and to provide valuable content,
websites analysed in our study need to improve the quality parameters.
Spinal Cord (2016) 54, 540–545; doi:10.1038/sc.2015.190; published online 20 October 2015

INTRODUCTION

The Internet has become a usual source of information on medical
conditions.1–3 In 2013, 44% of Europeans searched the Internet to
read about health issues, 6% more than that in 2011.4 The data for
Spain coincide with the European average.4 Even though significant
social differences and variations between countries in the access to the
Internet are still noted,4 this network use is likely to increase in the
next few years.4–6

Spinal cord-injured patients and caregivers are usually in great need
of information, especially about health issues.7–10 A large part of the
inpatient rehabilitation period is engaged in educating the patients to
prevent complications that might arise throughout their lifetime.11–13

Therefore, although the most reliable information is obtained from
health personnel,6,14 the Internet might be a good alternative to
complement their need for information and education.15,16

In the English-speaking world, there are multiple education
initiatives for spinal cord-injured patients that take advantage of the
ubiquity and multimedia possibilities that the Internet provides. We
can find websites with downloadable leaflets,17–19 multimedia educa-
tion programmes,20 videos21,22 and specific courses on pressure ulcer
prevention for spinal cord-injured patients.23

Although information on health issues is abundant on the Internet,
its impact on the population might be limited owing to the quality of

its contents.24,25 A high percentage of people who use the Internet to
search for information on health issues have doubts about the
reliability of the information they obtain.1,6 Although scientific
publications have a quality control system, limiting the publication
of biased and fraudulent information,26 the quality of health informa-
tion on the Internet is an unresolved issue.27,28 Several evaluation tools
have been created,29–33 but there is no consensus on which one is the
most adequate.34,35

In the medical literature, there are many articles about the quality of
health-related websites. Generally, their approach is pragmatic, using
one tool for evaluating the quality, another for evaluating the
readability and, finally, indicating whether the websites show any
quality label or certificate.26,36–39 Regarding the quality of websites for
spinal cord-injured patients, we have only found one article assessing
their readability.40 The usual conclusion of all these studies, most of
them in English, is that the quality and readability of websites offering
information for patients should be improved. There is little informa-
tion about the quality and readability of Internet materials about
spinal cord injury (SCI) in Spanish. Only a recent article studies the
readability of leaflets and downloadable documents with information
on SCI in Spanish.41 Therefore, the objective of our study is to search
the Internet looking for websites in Spanish with patient information
about SCI. Besides this, we are looking to assess the quality of these
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websites, analysing their accessibility, usability, reliability, readability
and presence of quality labels.

MATERIALS AND METHODS
Our starting point was to conduct a typical Internet search that anybody
interested in obtaining information about SCI in Spanish would do. We
searched the Internet using three different keywords: ‘lesión medular’ (spinal
cord injury), ‘paraplejia’ (paraplegia) and ‘tetraplejia’ (tetraplegia). The only
search engine used was Google (www.google.com) because over 95% of the
searches in Spain are carried out through Google,42,43 using as keywords the
name of the disease or one of the symptoms.44,45 The dates of the searches were
13 and 14 June 2014, and the first 50 results were reviewed in each search (five
Google pages), making a total of 150 pages retrieved. We considered relevant
results for our study those websites offering information about what SCI,
paraplegia or tetraplegia are, as well as their causes, their consequences and
recommendations about treatment and care. We excluded dictionaries, news,
videos, scientific articles, social networking sites, scientific societies and any
other result whose information did not meet the inclusion criteria or were
considered irrelevant.
First of all, we classified the websites according to their origin, distinguishing

five types: Associations and foundations; hospitals, universities and institutional
websites; commercial websites; blogs; and online encyclopaedias.
We evaluated three criteria to study the quality of websites: LIDA tool results,

content readability and presence of quality labels.

The LIDA tool
The LIDA tool (version 1.2, Minervation Ltd, Oxford, UK)46 is a validated
instrument for assessing websites providing health-related information. This
tool is accessible free of charge at http://www.minervation.com/lida-tool/
accessibility/. It evaluates three areas: accessibility, usability and reliability.
Web accessibility means that people with disabilities can perceive, under-

stand, navigate and interact with the Web, and that they can contribute to the
Web.47 The LIDA tool assesses accessibility using an automated check, typing
the URL address of the website we want to analyse. The online tool looks at the
HTML and metadata of the web page and scans for common errors that may
affect accessibility.48 The score corresponds to the percentage of compliance
with the accessibility requirements.
Website usability depends on the ease of browsing the content. Therefore, for

a website to be usable, it needs to show a clear design and a structure that
makes navigation easy and intuitive. Usability concerns whether the informa-
tion is designed and structured in such a way that the user can get what they
want from it. This means that there must be a clear method of organising the
information, and it must be clear to the user what they need to do to get what
they want.49 Table 1 shows the items and scoring of this section. The usability
score is the percentage of the maximum points possible in the section.

Website reliability depends on the transparency and relevance of its contents,
the absence of conflicts of interests or reporting bias, the experts involved in the
creation of the website and the regular updating of contents. Websites do not
just have to ensure that they are reliable, but they also have to show how they
produce their content so that users can develop a sense of trust in them.50

Table 1 also shows the items relating to this section, and the scoring system is
similar to that used for usability.
The LIDA tool offers criteria and recommendations to score these

questions.46 Finally, it also offers an overall score that combines the results
of all three different sections. So, the LIDA tool can be used as a quantitative
measure of quality to rank or compare many different sources or as a tool to
assess individual pages or to assess a website as a whole.48 Scores higher than
90% are considered as high quality, scores between 50 and 90% as medium
quality, and scores lower than 50% as low quality.46

Readability, the INFLESZ program
Readability measures whether a text is easy to read and understand.
Typographical readability, which depends on the font and layout, is different
from linguistic readability, which is related to the grammatical structure of the
texts.51 For texts to be easy to read, they must use plain language and short
sentences, and avoid circumlocutions and complex sentences.51,52

The first formulas to study linguistic readability were designed for the
English language. More than 40 readability formulas exist, such as the Fry,
Flesch, Flesch-Kincaid and Simple Measure of Gobbledygook (SMOG), which
are used extensively in health care.53 All these formulas are used in a similar
way, counting up syllables, words and phrases of the analysed text, and applying
the appropriate algorithm.54 However, the Spanish language structure is
different from the English structure, so it is necessary to adapt the formulas
to use them in Spanish texts. The most recent adaptation of the Flesch scale
into Spanish is the Flesch-Szigriszt index.55 The formula used is 206.835 -
62.3S/W - W/P, in which S corresponds to the total number of syllables of the
text, W to the total number of words and P to the total number of phrases. The
Flesch-Szigriszt index scores from 0 to 100 points. The higher the score, the
easier it is to read. In 2008, Barrio-Cantalejo et al.56 developed the INFLESZ
scale to interpret the scoring of Flesch-Szigriszt index, adapting it to the reading
habits of the Spanish population. Table 2 shows the INFLESZ scale grades. A
score equal or higher than 55 indicates that texts have a normal or easy
readability for the Spanish reader.56 To assess the readability of the websites, we
have used the Flesch-Szigriszt index together with the INFLESZ scale, both
available in the INFLESZ program, which is free of charge.57

The entire text was analysed if the information was displayed in one to three
web pages, whereas only three pages, selected by a virtual random number
generator,58 were analysed if the information was displayed in more than three
web pages. The text was edited following recommendations outlined in the
readability literature:59 Unwanted elements such as advertisements, authors,
links or bibliography were removed. Line breaks, colons, semicolons and dashes
were also removed to avoid the interference of such elements in skewing the
readability results.

Quality labels
These are certificates shown by some websites and displayed as seals, labels or
logotypes that are endorsed by various institutions to indicate that the website
complies with specific codes of ethics or quality.60 The best known is ‘Health
On the Net’ (HON), created by the Health On the Net Foundation.61 In Spain,
the ‘Web Médica Acreditada’ (Accredited Medical Website) certificate is
endorsed by the medical association Colegio de Médicos de Barcelona.62 The
Agencia de Calidad Sanitaria de Andalucía (Andalusian Agency for Healthcare
Quality) has also implemented a system for website accreditation.63 In this
paper, we point out whether the websites studied have any quality label or not.
We have carried out a descriptive analysis of all quantitative variables,

indicating the arithmetic mean, the maximum and minimum values, and the
standard deviation. For qualitative variables, we indicate the absolute value and
its percentage. Besides, we have compared the LIDA tool scores of the websites
that have quality standards with those that do not have them using the Mann–
Whitney test; in addition, we have compared the LIDA tool scores of the
different types of websites according to their origin using the Kruskal–Wallis

Table 1 Questions and scores of the LIDA tool regarding usability and

reliability

Usability

Is the site design clear and transparent?

Is the site design consistent from one page to another?

Can users find what they need on the site?

Is the format of information clear and appropriate for the audience?

Score: 0, never; 1, sometimes; 2, mostly; 3, always.

Reliability
Is it clear who has developed the website and what their objectives are?

Does the site report a robust quality control procedure?

Is the page content checked by an expert?

Is the page updated regularly?

Does the page cite relevant sources where appropriate?

Score: 0, never; 2, sometimes; 4, mostly; 6, always.
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test. We have also compared readability results according to the presence of

quality labels or the type of website by using the statistics tests Student's

t-test and one-way analysis of variance, respectively. The level of statistical

significance was Po0.05. We used the statistical software MedCalc 13.1.2

(MedCalc Software bvba, Ostend, Belgium; http://www.medcalc.org; 2014).

RESULTS

Out of 150 websites, 43 met the inclusion criteria. After excluding
duplicated pages, 33 websites were left to be analysed (Table 3). Of
these 33 websites, 5 (15.15%) belonged to associations and founda-
tions, 6 (18.18%) were blogs, 5 (15.15%) were commercial websites,

Table 2 INFLESZ scale

Grade Score Type of publication

Very difficult 0–40 University or scientific publication

Somewhat difficult 40–55 Baccalaureate, popular science, science

journalism

Normal 55–65 Secondary school, general press, sports

journalism

Quite easy 65–80 Primary school, tabloids, bestsellers

Very easy 480 Primary school, comics

Table 3 Web pages studied, ordered by their LIDA Overall Score

LIDA OS Accessibility Usability Reliability F-S Index INFLESZ

Scale

Q.

Label

TYPE

www.neurowikia.es/content/tetraplejia 77 91 75 53 31.42 VD no E

www.medtronic.es/su-salud/lesion-medular/index.htm 75 98 75 33 46.15 SD no C

www.luzverde.com.uy/la-paraplejia-y-sus-causas/ 68 98 67 13 57.75 N no B

salud.discapnet.es/CASTELLANO/SALUD/RECURSOS/FAQS/Paginas/FAQS

Lesion medular.aspx

66 94 67 13 48.38 SD no E

www.monografias.com/trabajos16/medula-espinal-paraplejia/medula-espinal-

paraplejia.shtml

65 89 67 20 48.94 SD no E

tratado.uninet.edu/c1106i.html 65 72 58 53 39.6 VD no E

www.regmurcia.com/servlet/s.Sl?sit= c,316&r=ReP-14181-

DETALLE_REPORTAJES

64 94 67 7 58.49 N no H/U

www.med.nyu.edu/content?ChunkIID=127567 64 76 67 40 42.83 SD no H/U

www.infomedula.org/index.php?

option= com_content&view= article&id=177&Itemid=123&lang= es

62 89 83 7 49.19 SD no H/U

www.who.int/mediacentre/factsheets/fs384/es/ 62 89 67 13 38.58 VD no H/U

es.wikipedia.org/wiki/Lesión_de_la_médula_espinal 62 83 75 20 51.35 SD no E

es.wikipedia.org/wiki/Paraplejía 62 83 75 20 44.43 SD no E

es.wikipedia.org/wiki/Tetraplejía 62 83 75 20 58.1 N no E

www.fenexy.org 62 87 75 13 53.69 SD WMA A

www.drugs.com/cg_esp/paraplejía-después-de-una-lesión-en-la-médula-espinal-

aftercare-instructions.html

61 87 67 13 61.87 N HON E

www.imedir.udc.es/participa/ 61 85 42 27 35.21 VD no H/U

www.paravan.de/es/servicio/cuadros-clinicos/tetraplejia.html 60 94 42 7 52.14 SD no C

www.news-medical.net/health/Paraplegia-What-is-Paraplegia-(Spanish).aspx 60 91 58 7 49.69 SD no E

www.tecnoapoyo.es/tetraplejia.htm 60 89 50 7 57.02 N no C

paraplejia2.blogspot.com.es/ 60 81 67 20 44.32 SD no B

www.guttmann.com/es-es/hospital/la-neurorrehabilitacion/la-lesion-medular.html 59 87 67 7 50.82 SD WMA

HON

H/U

disgoo.com/profiles/blogs/m-dula-espinal-paraplej-a 59 87 50 13 46.1 SD no B

fundacionbelen.org/base-datos/lesion-medular/ 59 87 50 13 55.58 N no A

www.minusval2000.com/relaciones/ArchivosRelaciones/sexualidad_en_perso-

nas_con_lesion_medular.html

59 81 42 27 54.22 SD no B

www.medicina21.com/Articulos/V1284-Saber_mas_sobre_la_paraplejia_espasti-

ca_hereditaria.html

59 69 67 40 12.62 VD HON B

www.lesionmedular.es/ 58 87 58 7 54.2 SD no C

www.medulardigital.com/ 57 87 50 7 45.97 SD no A

www.lesionmedular.org/ 57 83 67 7 56.92 N no B

www.fundacionstepbystep.com/ 57 80 67 13 49.97 SD no A

www.postpolio-efectos-secundarios-del-la-polio.org/article-tetraplejia-hemiplejia-

la-medula-espinal-119410402.html

56 83 42 13 56.13 N no A

www.allinahealth.org/mdex_sp/SD7170G.HTM 55 76 67 13 54.15 SD no H/U

www.adaptauto.com/tetraplejia.html 53 80 50 7 47.2 SD no C

www.terapia-fisica.com/tratamiento-de-la-lesion-medular.html 51 76 50 7 38.52 VD no E

Abbreviations: A, associations and foundations; B, blogs; C, commercial websites; E, online encyclopaedias; H/U, hospitals, universities and institutional websites; F-S Index, Flesch-Szigriszt Index;
HON, Health On the Net; LIDA OS, LIDA Overall Score; N, normal; Q.Label, Quality Label; SD, somewhat difficult; TYPE, type of web page; VD, very difficult; WMA, Web Médica Acreditada.
Web pages with quality labels are highlighted in bold. Web pages with normal readability are highlighted in bold.
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10 (30.30%) were online encyclopaedias, and 7 (21.21%) belonged to
hospitals, universities and official institutions. Only 4 out of
the 33 (12.12%) showed quality labels. Further details are shown in
Table 3.
The LIDA tool scores varied between 51 and 77%, the mean being

61.12% (medium quality). Accessibility results were the best, with a
mean of 85.33% (medium quality). Reliability results were the worst,
with a mean score of 17.57 and 93.93% of the websites scoring below
50%. The LIDA tool results are summarized in Tables 3 and 4.
Websites that had quality labels showed no quality differences in
comparison with those that did not have them (Table 5). There
was also no quality differences according to the type of website
(Table 6).
The Flesch-Szigriszt readability index of the studied websites varied

between 12.62 (very difficult) and 61.87 (normal), the mean being
48.22, which indicated that they were somewhat difficult texts.
Only eight websites (24.24%) showed a normal readability, 19
(57.57%) showed a somewhat difficult readability and up to 6 websites
(18.18%) showed a very difficult readability. These values are also
detailed in Tables 3 and 4. Websites that had quality labels showed
no difference in readability in comparison with those that did
not have them (Table 5), and neither did the different types of
websites (Table 6).

DISCUSSION

There is little information available on the quality of educational
websites for spinal cord-injured patients. We have only found one
article that analyses the readability of web pages offering information
about SCI.40 In our study, we have used measurements and criteria
similar to those used in other articles that assess the quality and
readability of health-related websites.26,36–38

The LIDA tool has already been used for assessing websites in
Spanish,39 showing shortcomings in accessibility, usability and relia-
bility. In our study, the global score of the LIDA tool shows
intermediate-quality websites (Tables 3 and 4). The highest scores
were in accessibility, with seven websites above 90% and a mean score
of 85.33%. Accessibility analyses whether the content of the website is
accessible to everyone, even if the person has a disability. In contrast,
reliability had the lowest score. This indicates that websites do not
mention the authors, the origin of the contents or the date when the
information was updated. Usability shows the ease to browse the
webpage and had medium quality, with a mean score of 62%. Our
results coincide with other studies about the quality of websites, with
higher results in accessibility and lower results in reliability.39,64

The Flesch index is widely used to measure the readability of
websites and documents in English.26,36–38 We have used its most
recent adaptation to Spanish, the Flesch-Szigriszt index, which is
included in the INFLESZ programme.57 This software has been used
to study the readability of informed consent documents and patient
information leaflets in several Spanish publications.65–68 Another
Spanish article54 analysed the readability of websites of seven chronic
diseases with a previous Spanish adaptation of the Flesch index,
showing that their readability was not optimal. A recent study about
readability of downloadable documents from the Internet with
information about SCI in Spanish reveals a somewhat difficult
readability and a mean of 51.56 in the Flesch-Szigriszt index.41 In
our study, the mean of the Flesch-Szigriszt index is 48.22, which
indicates a somewhat difficult readability according to the INFLESZ
scale. The above mentioned study40 about the readability of English
websites offering information to spinal cord-injured patients obtained
an average of 40.2 in the Flesch index and a Flesch-Kincaid score of
11.9, which is far above the average reading level of the American
population, between 7th and 8th grade.69

Quality standards or labels are another criterion that is normally
used by websites to prove their value and compliance with ethical
principles. In our search, only four websites showed quality standards,
especially the Health On the Net (HON) label, which is shown in three
of them (Table 3). Several studies have shown that certified websites
have significantly greater LIDA and quality scores than uncertified
ones.26,37,60 In contrast, our study has not observed significantly higher
scores of the LIDA tool in the four websites with quality labels
(Table 5).
We acknowledge that our study has some limitations. Firstly, the

changing nature of the Internet makes the search results difficult to be
repeated. Searching with different search engines, other terms or on

Table 4 Description of the studied quantitative variables

Minimum Maximum Mean s.d.

LIDA OS 51 77 61.12 5.26

Accessibility 69 98 85.33 6.87

Usability 42 83 62 11.58

Reliability 7 53 17.57 12.99

F-S Index 12.62 61.87 48.22 9.64

Abbreviations: LIDA OS, LIDA Overall Score; F-S Index, Flesch-Szigriszt Index.

Table 5 Comparison of LIDA OS and F-S Index scores obtained by

websites with and without quality labels

Websites with

quality label

(n=4)

Websites without

quality label

(n=29)

P

LIDA OS Mean (s.d.) 61.24 (5.59) 60.25 (1.50) 0.78

F-S Index Mean (s.d.) 48.70 (7.27) 44.75 (21.92) 0.74

Abbreviations: LIDA OS, LIDA Overall Score; F-S Index, Flesch-Szigriszt Index.

Table 6 Comparison of LIDA OS and F-S Index scores obtained depending on the origin of the websites

Associations/Foundations n=5 Blogs n=6 Commercial n=5 Encyclopaedias n=10 Hospital/University n=7 P

LIDA OS Mean (s.d.) 58.20 (2.38) 60.33 (3.88) 61.20 (8.22) 63.10 (6.43) 61 (3.16) 0.15

F-S Index Mean (s.d.) 52.66 (4.26) 45.32 (16.96) 51.34 (4.61) 47.23 (9.13) 47.03 (8.46) 0.73

Abbreviations: LIDA OS: LIDA Overall Score. F-S Index: Flesch-Szigriszt Index.
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different days may vary the results.70 In our Internet search, we tried
to reproduce the usual pattern that a Spanish person looking for
information about SCI would follow: over 95% of the searches in
Spain are made through Google42,43 by entering the name of the
disease or one of the symptoms.44,45 We believe that analysing five
Google results pages is thorough enough, especially because the
general population usually does not search beyond the second
page.71,72 Secondly, the quality of websites and how to assess it is a
controversial and unresolved issue.25,28 Furthermore, quality has a
subjective component that is difficult to quantify.25 For our study, we
have used a valid tool46 that is widely used in both English36–38 and
Spanish39 studies. Thirdly, something similar could be said about
readability. It is difficult to reduce the ease of reading a text to a
mathematical formula.59 However, readability indexes are a well-
accepted approach to improve the reading and comprehension of a
text.55,73 Finally, we have not assessed whether the information and
contents on SCI of the web pages are appropriate, accurate and
sufficient.
Therefore, we conclude that the websites offering information on

SCI in Spanish have medium quality and need to improve mostly their
content reliability and readability. The quality labels are present in a
few websites and their inclusion could also be an encouragement to
improve the quality of the web pages and the confidence in their
content. If we want the information on spinal cord injuries presented
in websites in Spanish to be understood and offer valuable content,
website creators need to know and improve the quality parameters we
have analysed in our study.
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