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The medical-patient relationship is facing pollution of information all over the internet, for physician and patients is
becoming tougher to keep updated with the highest quality of information. During the last 20 years multiple evalu-
ation tools have been developed trying to find the best tool to assess high-quality information, to date DISCERN tool
represents the most widely spread. Information can be found on the surface internet and in the deep web, constitut-
ing the biggest chunk of the internet, informing and controlling the quality of information is a formidable task. Pub-
Med and Google Scholar are the most important tools for a physician to find information, although multiple others
are available; awareness must be raised over improving current strategies for data mining high-quality information for

Background

Providing a piece of adequate and correct information
to patients is a fundamental practice in medicine and
neurosurgery. Among the sources of information used
by patients are asking the acquaintances, relatives and
health workers. With the advent of new technologies,
patients are increasingly exposed to thousands of web
pages evidence by the increase in web with more than
3.8 billion users as of 2017 [1], this issue has already been
of concern as a new consumer health informatics frame-
work [2] and particularly in neurosurgery and general
medicine [3-7].

Atci et al. [8] report that 66% of the patients who
underwent lumbar disk surgery had searched internet for
related information on the lumbar spine surgeries; in the
same study; the group that carried out more search on
their condition were university graduates (100%), while
secondary school graduates (88.2%) and primary school
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was (18.7%). When it comes to medical information,
patients mostly use patient information leaflets, followed
by doctors, pharmacists, television, newspapers, maga-
zines, drug advertisements, nurses, and the internet [9].

The Internet contains a lot of inaccurate information
[5, 10-16], it is widespread, easy to use and offers a load
of information, Google being the most popular search
engine focuses in the amount of information, rather than
in the quality of information. The quality of informa-
tion is rather assessed by scientific journals; each one of
them is directed to a specific community, scientists, and
clinicians, in the matter of basic science research, trans-
lational research or clinical practice. Web blogs are also
available without any kind of quality regulations, all this
due to globalization and free speech we joy nowadays,
although powerful, this leads to the question, How to
manage all this information and digested into what we
practice? Subtracting high-quality information is a deli-
cate process for professionals and not an easy one for
patients.

Multiple sources of information are available and
many ways to assess the quality of information are
already standardized, we present an overview into what
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information pollution represents and what can we do
about it to develop better research and clinical care. In
that way, we shed light on the wrong concepts as well as
information that may mislead our patients and their legal
guardians.

Available tools to discern the quality

of information

DISCERN tool

Nuffield Department of Population Health in Oxford
University in 2004 in the UK funded by National Health
Service developed DISCERN, a tool designed to help
individual consumers about treatment choices, health
information providers, authors and producers of written
health information and a training tool for health profes-
sionals to judge the quality of health information [17].
DISCERN was originally developed by asking an expert
panel to analyze consumer health information about
treatment options in myocardial infarction, endometrio-
sis, and chronic fatigue syndrome and after a pilot study
with their drafted instrument using a national sample
was performed. This tool covers a wide range of the pop-
ulation from patients to researchers, by applying a brief
questionnaire made of 16 questions classified into three
sections, using a Likert scale.

Since it was created, multiple articles have been pub-
lished on the matter of assessment of the quality of infor-
mation by using DISCERN tool in regard to vestibular
schwannoma [18], pituitary adenoma [19], vagus nerve
stimulation [20], perianal surgery for Chron’s fistula [21],
swallowing disorders [22], radiological related informa-
tion [23], renal diet information [24], patient informa-
tion [25], maxillofacial trauma [26], sickle cell disease
[27], male infertility [28], Human Immunodeficiency
Virus [29], ontological information [30], chest pain [31],
craniosynostosis [32], heart failure [33], robotic prosta-
tectomy [34], breast cancer [35-37], thumb sucking habit
[38], prostate cancer [39, 40], cochlear implantation [41],
Down syndrome screening [42], congenital heart defects
[43], pelvic organ prolapse [44], childhood epilepsy [45],
autism [46], bariatric surgery [47], diabetes mellitus [48,
49], clubfoot [50], attention-deficit/hyperactivity disor-
der (ADHD) [49], idiopathic scoliosis [51], chronic pain
[52, 53], colorectal cancer [54], metabolic syndrome [55],
cervical spine surgery [56], osteosarcoma [57], dengue
[58], chemotherapy [59], aromatase inhibitors [60], alco-
hol dependence [61], juvenile idiopathic arthritis [62],
head and neck oncology [63], neuro-oncology [4, 64, 65],
familial adenomatous polyposis [66], obsessive convul-
sive disorder [67], osteoarthritis [68]. As evident very few
have been evaluated in the Neurosurgery related areas.
See Table 1.
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JAMA benchmark criteria

The JAMA benchmark criteria were developed in 1977
to aid in the discrimination of information on the inter-
net [7, 69], more specifically for the American Medical
Association (AMA) websites and visitors to these sites,
but these criteria can be used for other providers. These
criteria have been used for otitis media [70], breast can-
cer [71], overactive bladder [72], preoperative fasting
information [73], scaphoid fractures [74], oral leuko-
plakia [75], adult kidney cancer [76], robotic prostatec-
tomy [34], prostate cancer [39], gynecologic cancer [77],
discectomy [78], rotator cuff tears [79], head and neck
cancer [80], oral ulcers [81], Perthes disease [82], tem-
poromandibular disorders [83], hydrocele [84], scoliosis
[85], post-herpetic neuralgia [86], among other disorders.

Health on the Net (HONcode)

Health on the Net Foundation located in Geneva, Swit-
zerland, is the oldest code for medical and health infor-
mation on the Internet, used by 7300 certified websites
and more than 10 million pages in 102 countries, it is a
not-for-profit organization, funded by the Geneva Min-
istry of Health and the State of Geneva launched in 1996
[16, 87], targeting the general public, the health profes-
sionals, and the web publisher, by actively involving the
site owner in the process of certification, it defines a set
of rules only intended to hold Web site developers to
basic ethical standards in the presentation of information
and help make sure readers always know the source and
the purpose of the data they are reading.

This certification is accomplished by the following eight
principles: giving qualifications of authors, information is
for support not replacement, sources and dates are cited,
justification of claims, providing contact details, financial
disclosure, and clearly distinguishing advertising from
editorial content.

Other initiatives

Most other initiatives have been intended as a code of
conduct, the three formerly mentioned are the most
widely used for evaluation of quality of information on
the internet, while a lot of initiatives like: eHealth Code
of Ethics, Health Internet Ethics (Hi-Ethics), URAC
Health Web Site Accreditation Program, MedPICS Cer-
tification and Rating of Trustworthy and Assessed Health
Information on the Net (MedCERTAIN), TNO Qual-
ity Medical Information and Communication (QMIC),
EC (European Community) Quality Criteria for Health-
related Websites, Organizing Medical Networked Infor-
mation (OMNI), British Healthcare Internet Association
(BHIA): Quality Standards for Medical Publishing on the
Web, The Health Summit Working Group-Criteria for



Narvaez-Rojas et al. Egyptian Journal of Neurosurgery (2022) 37:40 Page 3 of 7
Table 1 Neurosurgery related-evaluated websites

Tool Subject Findings Author
DISCERN Vestibular schwanoma Highly variable in quality [18]

DISCERN and Ensuring Quality Information for Patients

Pituitary adenoma

Information written at a difficult level
Highly variable in quality

tool Correlation between different assessors was poor differ-
ent in how healthcare professionals and patients view
healthcare information

DISCERN Vagus Nerve Stimulation  Highly variable in quality-Fair to border line quality [20]

DISCERN Craniosynostosis Top quality information available but not appearing of ~ [32]
an internet search

DISCERN, accessibility and comprehensibility Cervical spine surgery Mostly low quality [56]

High quality were affiliated with a professional society

DISCERN Pediatric neuro-oncology Web sites were found deficient in topics covering etiol-  [4]
ogy, late effects, prognosis, and treatment choices

DISCERN Pediatric neuro-oncology Most sites rated from poor to very poor [65]
Difficult readability

DISCERN Pediatric neuro-oncology Time-consuming [64]
Few French speaking website

DISCERN, JAMA Benchmark, Discectomy-specific Discectomy Poor and variable [78]

content score 20-30% good quality compared to 2005

DISCERN, JAMA Benchmark, Discectomy-specific Scoliosis Significant differences noted between the DISCERN [85]

content score score, JAMA benchmark criteria, and scoliosis-specific
content quality score

HON code Low back pain Average quality was satisfactory [99]

Rating as "excellent,"high,"“moderate,“low,"or “unac- Vertebroplasty Inadequate information [100]

ceptable” Misleading information

HON code could not be used

Assessing the Quality of Health Information on the Inter-
net: 1Q Tool (HSWG IQ Tool), The International Fed-
eration of Pharmaceutical Manufacturers Associations
(IFPMA) Code of Marketing have been founded, none is
extensively used, discectomy-specific content score [78,
88]

Information load

A limitation for a successful choice of information is that
anyone can create a website and post information that
the website owner believes is relevant and no regula-
tions are available to keep track of information quality. It
is probably a herculean task to try to count every single
non-scientific article published in a neurosurgery related
area. We will spread our analysis in two: Surface web and
deep web.

Surface web

The surface web is the part of the internet we can easily
search with common metadata engines, it is also called
the indexed web and contains at least 4.5 billion pages as
of November 2017 [89], as estimated by Van Den Bosch
at al. methods [90], through a 9-year longitudinal study
based on what is indexed in Google and Bing.

Deep web

Since it is impossible to index every single content on
the web into a search engine it leaves us with an impor-
tant amount of information that is not easily available
except for people with experience in navigating through
non-conventional ways. Very few research is written
in this context, Bergman in 2001 revealed that public
information on the deep Web was 400-550 times larger
than World Wide Web (WWW), with 7500 terabytes
of information compared to 19 terabytes on the sur-
face Web with quality content 1000—-2000 greater [91].
Explaining how to use the deep web would require a
completely different article due to the extent of tools
involved, therefore we are concentrating on the surface
web [92].

Web tools in the surface web

Medical trainees use multiple medical resources to
fasten their learning, frequently used for clinical deci-
sion and medication queries. A study published by Egle
et al. found that when entering a set of clinical queries
into these resources, the highest percentage of correct
answers were found in Up-to-date and Epocrates with
Google having the lowest percentage of wrong answers.
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PubMed

The amount of index articles is growing unprecedent-
edly, during the last years at a double-exponential pace.
Each year there is an increase of ~3.1 new entries in
MEDLINE [93], with 26,759,399 citations found up to
November 2017 including data from Index Medicus
with citations since 1946. Pubmed is a comprehensive,
up-to-date and open-access search engine, but finding
a relevant citation to our personal needs is becoming
more and more challenging due to the increase in the
literature. PubMed has developed throughout the year’s
search strategies that empower users to get the most
accurate information based on their queries, in 2009,
when 8 million fewer citations were available, one-third
of queries returned from 1 to 20 citations and 6% were
> 10,000 citations [94].

Google Scholar

Google Scholar is growing at an impressive rate and
nowadays it could be probably the most important
option when looking for information somewhere
besides PubMed [95, 96], when contrasted with Pub-
Med, they both use Boolean terms, search limits, spell
checking for search terms, linking to institutions, cita-
tion managing, track the number of times articles are
cited by other publications, email alerts for prespeci-
fied searches and allow users to view related arti-
cles. Google Scholar does have the advantage of when
searching, it automatically searches for the full-text of
the publication, but does not have search filters, trun-
cation, controlled vocabulary or search history storing
[97]. Google Scholar does provide access to free-full
test articles to a higher extent than PubMed and this
is especially relevant for a physician who works inde-
pendently and does not have access to institutions that
pay the fees to grant access to these articles, limiting
the usability of information and consequent research
mainly in developing countries.

Other tools

Additional 28 tools are comparable to the PubMed sys-
tem as published by Lu [98]. RefMed, Quertle, Med-
LineRanker, MiSearch, Hakia, SemanticMEDLINE,
MScanner, eTBLAST, PubFocus, Twease, Anne O’ Tate,
McSyBi, GoPubMed, ClusterMed, XplorMed, MedEvi,
EBIMED, CiteXplore, MEDIE, PubNet, PubMed, Pub-
Get, BabelMeSH, HubMed, askMEDLINE, SLIM, PICO
and PubCrawler with novel proposals for searching,
results analysis and interface/usability.
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Limitation

Given the review nature of our article, there is missing
comparison between the different common internet
and other search tools including progress all over the
years, rules, degree of accuracy, and percentage of inac-
curate information. We are planning to conduct pri-
mary research to include such data.

Conclusion
Finally, the info-pollution is here and it comes to stay.
Neurosurgeons should be alert to the fact that disinfor-
mation is affecting the doctor—patient relationship and
our efforts must be doubled to ensure that our patients
receive the maximum reasonable information about
their illness. Neurosurgeons must inform their patients
in detail everything about their illness including surgi-
cal approaches, results, complications and prognosis in
accordance to law, ethics, and patients’ rights.

We must keep in constant evolution in the way we
obtain our information.
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