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ABSTRACT

Aims: This study aims to evaluate the readability, quality, and reliability of Turkish websites providing information about “brain
death”

Methods: A Google search was conducted on May 5, 2024, using the keyword ‘brain death’ (http://www.google.com). The first
100 search results were analyzed. Websites categorized as commercial, advertising, chat forums, magazines, or containing only
images/videos were excluded. After applying inclusion criteria, 88 websites were identified, of which 46 were removed due to
duplication. An additional 12 websites were excluded, leaving 42 for final analysis. Website quality and reliability were assessed
using the JAMA Benchmark criteria, which evaluate health information reliability across four domains, and the DISCERN
scoring system, a validated tool for assessing health information quality.

Results: The mean JAMA Benchmark score was 2.02+1.58, and the mean DISCERN score was 42.1+19.07, indicating moderate
quality. Many websites failed to meet critical quality benchmarks, revealing significant gaps in the reliability and accuracy of
online information about brain death.

Conclusion: As a result of this study, highlights the moderate quality of online health information about brain death and
underscores the need for improvements in content reliability. Greater efforts are required to enhance the visibility and accessibility
of trustworthy sources. Health organizations and professionals should play a more active role in developing and promoting
accurate online resources. Future research should focus on addressing gaps in public health literacy and implementing strategies

to improve the dissemination of reliable health information.
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INTRODUCTION

The internet is now a significant source of information
reaching wide audiences. The internet is a widely utilized
source of health information; however, concerns persist
regarding the reliability and quality of online content. The
internet is a widely utilized source of health information;
however, concerns persist regarding the reliability and quality
of online content.

Many individuals experiencing health issues seek information
online before seeking professional help. ‘Brain death’ is
among the information searched on the internet. Brain death
represents a critical and sensitive topic in modern medicine,
defined as the irreversible cessation of all brain functions,
including the brainstem."? This condition is characterized by
theloss of consciousness, loss of brainstem reflexes and absence
of spontaneous breathing. Brain death, which is frequently
encountered in intensive care units, is legally accepted as
death in many countries.** The definition and process of brain
death is of great importance in terms of organ donation and
medical decisions. Therefore, it is of great importance that the
public is informed accurately and clearly about brain death.
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Inrecentyears, advances in medical technology and diagnostic
methods have significantly increased the complexity of
healthcare services. This development has led to a growing
tendency for patients to search for information on health-
related issues on the internet. With the rapid advancement of
medical technology and diagnostic methods, healthcare has
become increasingly complex, prompting individuals to seek
health-related information online. The internet has emerged
as a primary source of health information for a wide audience
due to its accessibility and convenience. Health-related
information is one of the most frequently searched topics
on the internet. Individuals try to obtain information on the
subject by doing research on the internet before applying for
professional help related to health.® Providing easy access with
many tools from computers to smart phones without time
limitation and any cost has made the internet a popular source
of information worldwide. According to the Weltmater’s 2022
report, as of January 2023, 64.4% of the global population uses
the internet, and 59.4% are active on social media platforms.°
Similarly, in Turkiye, the Turkish Statistical Institute reported

@ G)@@ This work is licensed under a Creative Commons Attribution 4.0 International License.


https://orcid.org/0000-0003-3311-711X
https://orcid.org/0000-0003-2225-5269

Kastamonu Med J. 2025;5(2):117-122

that internet usage among individuals aged 16-74 increased
from 87.1% in 2023 to 88.8% in 2024.

Despite its widespread accessibility, concerns remain
regarding the accuracy and reliability of health information
available online. Sensitive topics, such as brain death and
organ donation, require accurate and evidence-based
communication to prevent misinformation. Health authorities
must ensure that the public has access to trustworthy
information supported by credible sources. This increasing
reliance on the internet for health information highlights
the importance of evaluating the accuracy and reliability of
internet-based health resources.

The quality and reliability of online health information are
crucial to ensure public access to accurate and trustworthy
content. As a result of the growing tendency to seek health-
related information online, various criteria have been
developed to assess the quality of content found on health
websites. One such tool is the Journal of the American Medical
Association (JAMA) criteria, initially designed for evaluating
printed health publications, but now also applied to assess the
quality of online health information.® Silberg et al.® evaluated
four basic features (authorship, bibliography, copyright and
currency) that should be clearly visible on health-related
websites in the JAMA criteria (Table 1).

Table 1. The JAMA Benchmark scoring (1 point per question)

Criterion Description Score
Authorshi Authors, contributors, affiliations, and 1 voint
P credentials explicitly stated. P

- References and sources used for the content, .

Attribution 7 5 e ; 1 point
including copyright information.
Ownership, sponsorship, advertising,
Disclosures commercial funding, and potential conflicts of 1 point
interest are disclosed.

Currency Dates of posting and updates clearly indicated. 1 point

Each website can score between 0 to 4 points, .
Total score range 4 point

depending on how many criteria are met.

JAMA: Journal of the American Medical Association

Additionally, the DISCERN instrument, the 16-question
framework quality criteria for consumer health information
(DISCERN), developed at Oxford University in 1999, was
originally used for evaluating written health information,
and has since been adapted to assess the quality of web-based
health content.’

In this study, the quality and reliability of internet-based
brain death information was investigated using established
academic criteria. It evaluates the adequacy, accuracy, and
accessibility of these resources in informing the public while
identifying existing gaps and potential areas for improvement.
This assessment aims to contribute to the development of
health policies that increase public trust and promote access to
reliable information by suggesting solutions that will increase
the accuracy of digital health communication. Ultimately,
this study aims to support informed decision making and
improve public awareness of brain death.

METHODS
Study Design

This study did not involve human or animal subjects, and
only publicly available online data were analyzed; therefore,

ethics committee approval was not required. All procedures
were carried out in accordance with the ethical rules and the
principles of the Declaration of Helsinki. The research was
conducted using a publicly accessible internet search engine
May 5, 2024. The website evaluations were performed on May
5, 2024. To eliminate potential location-based inaccuracies,
the location and cookie services of the computer and internet
provider used for the searches were disabled before initiating
the search. The search terms ‘brain death’ and ‘what is brain
death’” were entire into the search engine, and only Turkish
language and Turkiye based websites were included in the
analysis. In 5 May 2024, a search was performed by typing
the word ‘brain death’ into Google’s search engine (http://
www.google.com). Public internet searches in May 2024
were analyzed. Using Google Search, the first 100 websites
containing the term ‘brain death’ were evaluated.

Evaluation Criteria

Commercial websites, advertising sites, chat sites, forum sites,
magazine sites, sites containing only images or videos, and sites
with fewer than 10 sentences were excluded from the study.
After applying inclusion criteria, 88 websites were identified,
46 of which were excluded due to duplication, leaving 42
unique sites. An additional 12 websites were excluded for
not meeting criteria. Evaluations were performed using the
JAMA Benchmark criteria, which assess health information
reliability across four dimensions, and the DISCERN scoring
system, a tool for evaluating the quality of health information
(Figure).

Search terms: “bran death”,
“what iz brain death”™

!

100 websites assessed. An additional
12 excluded (did not meet criteria)

46 duplicates removed.
88 met inclusion criteria.

ﬂ

As aresult, 42 unique websites
analyzed.

]

Evaluated using: JAMA
Benchmark&DISCERN

Figure. Flow chart in the working

The websites identified during the search were evaluated by
two expert anesthesiologists using the Journal of American
Medical Association (JAMA) Benchmark Criteria and
the Quality Criteria for Consumer Health Information
(DISCERN) scoring systems.

The JAMA Benchmark criteria, developed to assess the
standards of health-related information, evaluate four
fundamental features that must be explicitly stated on a
health information source or website: authorship, references,
copyright, and currency. For scoring, each criterion observed
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was assigned a value of ‘1’ resulting in a possible range of 0 to
4 points per website (Table 1).

The DISCERN evaluation tool, developed by Charnock et
al’ consists of 16 questions divided into three sections:”'
Reliability (Questions 1-8): Evaluates the overall credibility
of the information; Treatment Options (Questions 9-15):
Assesses the inclusion and presentation of treatment choices;
Overall Quality (Question 16): Provides a general evaluation
of the website. Each question is scored on a scale from ‘1’ (no)
to ‘5’ (yes).

The total DISCERN scores fall within the following ranges:
Reliability section: 8-40 points, Treatment options section:
7-35 points, General Quality Section: 1-5.

The total DISCERN score ranges from 16 to 80, with the
following quality classifications;

Very poor: 16-26 points, Poor: 27-38 points, Moderate (fair):
39-50 points, Good: 51-62 points, Excellent: 63+ points.

This dual scoring approach ensured a comprehensive
evaluation of the accuracy, reliability, and quality of the
health-related information provided on brain death by these
websites.

Statistical Analysis

Data analyses were conducted using the IBM SPSS 17.0
software package. The normality of variable distributions was
assessed using histogram plots and the Kolmogorov-Smirnov
test. Descriptive statistics were presented as meantstandard
deviation. For parametric variables with normal distribution,
one-way analysis of variance (ANOVA) was performed
to compare groups. Results with a p-value of <0.05 were
considered statistically significant, and provided a healthy
evaluation of the data.

RESULTS

In this study, the analysis of search terms related to ‘brain
death’ and associated keywords revealed that the most
frequently searched terms were ‘what is brain death’ (search
intensity 100), ‘brain death occurred’ (search intensity 80),
and ‘what does brain death mean’ (search intensity 45). After
the search, a total of 12 websites were excluded from the
evaluation due to video content, inaccessible information or
requiring downloads to access information. Additionally,
46 websites had duplicate content. A total of 100 websites
related to these keywords were analyzed according to JAMA
Benchmark criteria and DISCERN scoring score. Of the total
results, 3 were marked as sponsored (content seen as a result
of advertising). When exclusion criteria and duplicate sites
were removed, a total of 42 websites were analyzed.

The most frequently visited websites were divided into five
categories based on their types; private hospitals/clinics,
academic organizations/associations/scientific journals, news
sites, forums/personal blogs, as well as government websites.
When the examined sites were categorized according to
their types, the results of scientific journals and academic
organizations were observed most frequently. 40.5% of the
results obtained were evaluated in this category. Following
this, private hospitals were found to contribute 21.4%, news
sites 16.7%, government sites 14.3%, and forums/personal
blogs 7.1%. Government websites were the least represented,
with only 6 entries.

When the JAMA Benchmark criteria were analyzed, 13
websites (31%) scored the maximum of 4 points. Four websites
scored a total of 3 points, five websites scored 2 points and 11
websites scored 1 point. Nine websites received a score of 0,
indicating that none of the JAMA Benchmark criteria were
met (0 points). The mean JAMA Benchmark score across
all sites was 2.02+1.58, showing a moderate adherence to
the set standards. Similarly, the mean DISCERN score was
calculated as 42.1+19.07, which places the overall quality of
the evaluated content in the ‘fair’ category. (mean DISCERN
score: 42.1+19.07). According to these results, the scientific
content of online information about brain death was rated as
‘fair’ quality. Only five websites (11.9%) received a DISCERN
score above 63, indicating ‘excellent’ quality, while twelve
websites (28.6%) were rated as ‘very poor. When the websites
were ranked according the their DISCERN scores, it was
clear that the majority of websites provided content of limited
reliability and quality.

The classification of websites based on DISCERN scoring is
given in Table 2.

Table 2. Classification of websites based on DISCERN scoring

Quality Number of
DISCERN score range classification ~ websites (n) Percentage (%)
63-75 Excellent 5 11.9
51-62 Good 11 26.2
39-50 Fair 5 11.9
28-38 Poor 9 21.4
16-27 Very poor 12 28.6
Total 42 100

DISCERN: Quality criteria for consumer health information

JAMA Benchmark scores and DISCERN scores according to
the institutions providing content are shown in Table 3.

Table 3. JAMA Benchmark and DISCERN scores by institution type

JAMA Benchmark DISCERN score

Institution type (%) mean+SD mean+SD
jlzflar;ilealngl(czlgfsg%r;lzatlons/ scientific 3240.8 56.4+14.2
Private hospitals/clinics (21.4) 2.1£1.2 38.5+£16.9
News websites (16.7%) 1.8+1.1 35.2+17.3
Government websites (14.3%) 3.5+0.6 60.2+12.5
Forums/personal blogs (7.1%) 1.0+0.9 27.8+15.7

JAMA: Journal of the American Medical Association, DISCERN: Quality criteria for consumer

health information, SD: Standard deviation

According to the JAMA criteria evaluation, the most
frequently highlighted issue was ‘date of information
provided’. That results reflected internet user tendency to
question the timeliness of content. Among the analyzed
websites, 85% explicitly included this criterion, whereas
other criteria, such as authorship and references, were less
commonly mentioned. In particular, the inclusion of the
‘currency’ criterion in the content of ‘academic institutions’
emphasized their responsibility to provide reliable and up-
to-date information. A significant difference in content
quality was identified among the websites based on the JAMA
criteria (p=0.011). Scientific articles and academic institutions
achieved considerably higher JAMA scores compared to
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other categories. Conversely, DISCERN scores did not show
a statistically significant variation based on website types
(p=0.125).

A notable finding in our study was the strong correlation
between JAMA Benchmark scores and DISCERN scores. A
meaningful correlation was found between the average JAMA
Benchmark scores and the DISCERN evaluation scores
(p=0.014). This indicating that websites with higher JAMA
scores also tended to achieve higher DISCERN scores.

These results show that academic institutions and scientific
content providers have higher quality standards for online
health information. Additionally, the emphasis on timeliness
as a criterion reflects the critical importance of providing
timely and accurate information to users seeking health
resources online.

DISCUSSION

Today, the Internet has become a universal platform for
the exchange of health information.! However, as this
information is provided in an uncontrolled environment,
its reliability is always a matter of debate. The reliability of
Internet information sources, especially on sensitive public
health issues, and who is providing it is important. Various
studies have been carried out to assess this issue.

In the study conducted by Oztiirk et al.,”* searches on specific
topics such as dentistry were analyzed among those seeking
health information on the internet. When the readability,
reliability and adequacy of the content of these websites
were evaluated, it was stated that the readability level of the
information on the websites was at a moderate level, but could
be made more understandable. It was particularly emphasized
that patient information texts should be simplified. In such
studies, it has been observed that patients searching for health-
related information on the Internet often have difficulty in
coping with medical terms and that the content on websites
should be more accessible. In addition, the reliability of the
quality of the information that users are looking for is also
important. For example, much of the content encountered
by those seeking health information on platforms such as
YouTube may be far from scientific accuracy or not based
on sufficiently reliable sources. These findings highlight the
importance of ensuring that online health resources are both
accessible and scientifically valid in order to effectively meet
the needs of the public.

In the study by Yiiksek et al.,"” evaluated that information
about sepsis on the internet was evaluated using the JAMA
benchmark criteria and the DISCERN scoring system, and
that online content was found to be of low quality. It was
noted that this could delay medical treatment, and that
academic and public institutions should be more effective
in providing reliable information. In another study, Yiiksek
et al." evaluated the quality and reliability of information
on websites searched on the Internet related to obstetric
anesthesia. Using the ten most commonly searched keywords,
the researchers evaluated the first 30 search results using the
JAMA benchmark criteria and the DISCERN scoring system,
and found that private healthcare organizations were the
most frequently visited (27.8%). The results showed that the
information on the internet was generally of poor quality,
with private hospitals providing the most information. It was
emphasized that information on the internet should not be

trusted and that patients should consult a specialist physician."
Similarly, in our study, only 31% of brain death-related
content fully met the JAMA criteria, and DISCERN scores
were generally moderate. These findings highlight the need to
improve the quality of online information on critical health
issues. Websites with higher JAMA scores also demonstrated
better overall quality and reliability based on DISCERN
evaluation. This correlation underscores the importance of
transparency indicators-such as authorship, attribution, and
currency-in the assessment of health-related digital content.
One of the most frequently included JAMA criteria was the
‘date of information provided’ present in 85% of the analyzed
websites. This finding suggests that internet users prioritize
the timeliness of medical information. However, other critical
credibility indicators, such as authorship and references, were
less frequently provided. The emphasis on timeliness was
particularly evident in academic institutions, reinforcing their
role in delivering up-to-date and reliable medical content.
Despite the relatively higher quality of academic and scientific
sources, our results indicate that private hospitals and news
websites contribute a substantial portion of the online health
information landscape. This raises concerns regarding the
potential for commercial bias, misinformation, and the
oversimplification of complex medical concepts. Given these
findings, it is imperative that health authorities, academic
institutions, and professional medical organizations take an
active role in ensuring the accuracy and accessibility of online
information about brain death.

In our study, we collected the results of the most frequently
used internet search engine for ‘brain death” and evaluated the
information quality of websites on ‘brain death’. According to
the study data, although the number of scientific articles on
brain death on the Internet was high, the scientific content of
the online information was of moderate quality (42.1+19.07)
according to the DISCERN criteria. This conclusion was
reached because some of the data were outdated, full texts
were not accessible, the focus was on diagnosis or treatment
rather than comprehensive information, and the academic
language was difficult for the general public to understand.
In light of these findings, we believe that information texts,
especially those related to health, should be simpler and more
understandable in order to reach a wider audience. Websites
should aim to provide more transparent, understandable and
scientifically based content to strengthen the patient-doctor
relationship.

When considering the quality of health-related websites
and reliability criteria, our study results show that scientific
articles are the most frequently viewed in internet searches
related to brain death (40.5%). However, when looking at the
JAMA benchmark criteria, the average score was found to
be of poor quality (2.02+1.58). According to the evaluation
criteria, although academic articles on brain death are more
likely to be viewed, it can be seen that some sites provide
reliable information, while others have missing information or
misleading content. The reason for this is that although most
websites give the date, some do not give author information,
some do not give source information and some do not declare
conflicts of interest. These data suggest that the reliability of
online information about brain death is low. In the study by
Silberg et al.,* which mentions the need to evaluate the quality
of health information on the Internet, it is not clear whether
there is a conflict of interest as in the current study. The lack
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of declaration of conflict of interest in health data from non-
academic sources significantly undermines the reliability of
such information. This situation highlights the importance
of the quality and reliability of online information on health-
related topics. These studies are important for the accuracy
and reliability of online information sources on highly
complex and sensitive topics such as brain death. Our study
can provide useful information for assessing the reliability of
online health information and identifying conflicts of interest.

In our study, it was concluded that there are not enough
resources from government agencies on brain death in the
website scan. It was found that six of the total results (14.3%)
were provided by official institutions. When we examined the
data we received, we found that public information on brain
death is inadequate. The low number of resources provided
by official institutions prevents the public from having access
to sufficient and reliable information on the subject. The
number of resources provided by these institutions should
be increased and non-profit organizations should play a
more active role in raising awareness of this issue. Health
information and awareness-raising are of great importance
for public health. The spread of inaccurate health information
creates confusion and mistrust among people and can prevent
effective health interventions. For example, the public is often
looking for information on topics they have not heard about
before, such as the COVID-19 pandemic or the effects of some
drugs. However, the public has been negatively affected by the
information pollution that results from the lack of accurate
and sufficient results in public information from Turkish
sources.'™'* This situation makes it difficult for the public to
access accurate information and can lead to the spread of false
information about health issues. As we highlighted in our
study, it is clear that public information about brain death is
inadequate and that health institutions need to play a greater
role in this regard. Health information and awareness-raising
efforts need to be strengthened so that the public has access
to accurate and reliable information. Our recommendations
in this regard include increasing the number of resources on
brain death provided by government institutions, organizing
awareness-raising events on brain death by non-profit
organizations, increasing the number of Turkish resources on
the Internet and checking the accuracy of these resources, and
organizing educational programs so that the public can access
accurate and reliable information on health issues.

The rate of cadaveric organ donation from brain-dead patients
in Turkiye remains insufficient, largely due to limited public
awareness and lack of emphasis by private health institutions,
which dominate online health information. Despite some
information efforts by government institutions, there is a
significant gap in the availability of reliable content on brain
death and organ transplantation. Educational and cultural
barriers contribute to misunderstanding and prejudice. The
lack of relevant content in the media and on the Internet
further hinders public awareness. To address this, there is
a need for digital information campaigns, improved media
coverage and more Turkish language resources on brain
death. Overcoming these barriers and providing accurate
information can raise public awareness and potentially
increase organ donation rates, highlighting the importance
of government involvement in providing accessible, reliable
information about organ transplantation."”

Nowadays, with the increasing use of the internet, it is
observed that digital health information influences people’s
decisions and practices. However, because the quality of
medical information on the Internet cannot be controlled,
information pollution can occur. It is therefore important to
improve health literacy to enable the public to access accurate
and reliable health information. Although the Internet can
be an important source of access to health information, the
accuracy and appropriateness of this information can vary.
Therefore, reliable sources (hospital and medical association
websites) should be preferred, and popular health websites and
social media platforms should be used with caution. It is also
important that healthcare organizations and professionals
communicate accurate information in an understandable
way. Particularly on sensitive issues such as brain death, it is
important to ensure that the public has access to accurate and
reliable information. Therefore, authorities need to produce
more online information on these issues and update existing
information. In summary, standards should be set to ensure
that the public has access to reliable and up-to-date health
information.

In our study, we highlight the importance of raising
public awareness by increasing the amount of information
disseminated in the digital environment about brain death and
the importance of making accurate information accessible. At
this point, it is important for the Ministry of Health to have a
more effective presence in the digital environment by regularly
updating health information on the internet and social media
platforms. Our study highlights the shortcomings in this
area and underlines the importance of accurate and reliable
information on the internet. In this context, we believe that
government institutions, in particular, should conduct more
extensive research on the internet in order to properly inform
the public and raise awareness about brain death.

Our study is a pioneering study in terms of questioning
online information about brain death, a topic that has not
been emphasized before. It reveals an important awareness
of the need to provide appropriate social information about
brain death and organ transplantation. In the light of this
information, it is clear that more studies should be carried out
questioning health information provided by the media or the
internet.

Limitations

This study has some limitations. Although we used the most
popular search engine in Turkey, different search engines may
give different results. Our results are limited to analyzed only
the first 40 pages for each search term, and the structure of the
results may change on the following pages. Only the first page
of results has been analysis and details or pages leading to
other results have not been taken into account. Non-English
results have also not been included for those who can read
English or other foreign languages. Nevertheless, this study
is a pioneer in the search for online information about brain
death, a topic that has been under-researched. This study
provides important information for raising public awareness
of brain death and organ transplantation. In the light of this
information, it is clear that more studies should be carried
out to challenge information provided by the media or the
internet."
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CONCLUSION

Given these findings, it is imperative that health authorities,
academic institutions, and professional medical organizations
take an active role in ensuring the accuracy and accessibility
of online information about brain death. Strategies such as
search engine optimization for authoritative sources, the
promotion of evidence-based health information, and the
implementation of quality control mechanisms for online
content can enhance public access to reliable medical
knowledge. Addressing these challenges is essential to
improving health literacy and supporting informed decision-
making in critical care and organ donation processes.
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