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AbstrACt 
Objectives Hospital (consented) autopsy rates have 
dropped precipitously in recent decades. Online medical 
information is now a common resource used by the 
general public. Given clinician reluctance to request 
hospital postmortem examinations, we assessed whether 
healthcare users have access to high quality, readable 
autopsy information online.
Design A cross-sectional analysis of 400 webpages. 
Readability was determined using the Flesch-Kincaid 
score, grade level and Coleman-Liau Index. Authorship, 
DISCERN score and Journal of the American Medical 
Association (JAMA) criteria were applied by two 
independent observers. Health on the net code of conduct 
(HON-code) certification was also assessed. Sixty-five 
webpages were included in the final analysis.
results The overall quality was poor (mean 
DISCERN=38.1/80, 28.8% did not fulfil a single JAMA 
criterion and only 10.6% were HON-code certified). Quality 
scores were significantly different across author types, 
with scientific and health-portal websites scoring highest 
by DISCERN (analysis of variance (ANOVA), F=5.447, 
p<0.001) and JAMA (Kruskal-Wallis, p<0.001) criteria. 
HON-code certified sites were associated with higher 
JAMA (Mann-Whitney U, p<0.001) and DISCERN (t-test, 
t=3.5, p=0.001) scores. The most frequent author type 
was government (27.3%) which performed lower than 
average on DISCERN scores (ANOVA, F=5.447, p<0.001). 
Just 5% (3/65) were at or below the recommended eight 
grade reading level (aged 13–15 years).
Conclusions Although there were occasional high 
quality web articles containing autopsy information, these 
were diluted by irrelevant and low quality sites, set at 
an inappropriately high reading level. Given the paucity 
of high quality articles, healthcare providers should 
familiarise themselves with the best resources and direct 
the public accordingly.

IntrODuCtIOn
The general public increasingly accesses 
health information online; 71% of European 
Union residents used the internet every day 
in 20161 and 72% of American adults have 
used the internet to access health informa-
tion.2 Despite its ease of availability, there 

have been concerns regarding the quality 
and readability of these unregulated online 
resources.3–5 In recent decades, there has also 
been a dramatic reduction in autopsy prac-
tice. The rate of consented hospital autopsies 
has reduced from 25% three decades ago to 
<1% in recent years in the UK,6 with similar 
reductions seen worldwide.7–10 The reasons 
for this decline are multifactorial. There are 
concerns among physicians that families are 
unlikely to consent to autopsy, particularly 
given the organ retention scandals of the 
mid-1990s.11 However, one study suggests that 
the majority of families (89%) may agree to a 
postmortem examination once they are prop-
erly informed.12 Another factor is that given 
the advances in new technology in medicine, 
some clinicians no longer consider autopsy 
necessary,13 although the evidence suggests 
that, even in the intensive-therapy unit, 
where patients are heavily investigated, the 
major misdiagnosis rate at autopsy is 28% and 
almost one-third of these were class I errors.14 

strengths and limitations of this study

 ► This is the first study to measure the quality and 
readability of online information available to the 
public in the often emotive and controversial area of 
autopsy practice.

 ► The study included articles from the four most com-
monly used English language search engines and 
reviewed all the top 25 hits to ensure adequate 
selection.

 ► Two measures of readability and three measures of 
quality were used.

 ► Commonly used and validated indices were utilised 
to measure quality and readability and were inde-
pendently assessed by two observers.

 ► The study does not include websites beyond the top 
25 hits on search engines, which may miss import-
ant articles; however, this cut-off was set to include 
only the articles that a general member of the public 
is likely to encounter online.
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Other reasons for the decline in autopsy practice include 
clinician distaste for the procedure,15 reduced clinical 
interest16 and concerns regarding medical litigation.17

As clinicians are not offering postmortem examina-
tions, it is incumbent on pathologists to ensure that the 
public are properly informed about their importance. 
Unfortunately, there appears to be a frequent, inaccu-
rate depiction of autopsy practice in film and television, 
at a time when postmortem examinations need to be 
advocated. This is particularly the case given ongoing 
medical advances which can both improve the accuracy 
of the autopsy, but also need to be audited to inform 
an understanding of the potential consequences of new 
technologies on individual patients.18 In order to better 
inform patients, various tools have been created to ensure 
accurate and reproducible appraisals of online informa-
tion. These include the DISCERN19 and Journal of the 
American Medical Association (JAMA)5 criteria along with 
the HON-code certification20 which all assess the quality 
of the information. The Flesch-Kincaid (FK) and Cole-
man-Liau Index (CLI) are formulae which measure the 
ease of readability of articles.21 It is recommended that 
online health information be kept to a seventh to eighth 
grade (aged 13–15 years in the US schooling system) 
reading level.22 We hypothesised that the quality of online 
information would be poor in relation to autopsy given 
its inherent controversy as a procedure. The aim of the 
current study was thus to assess the quality and readability 
of online information from the most popular English-lan-
guage search engines, which are Google, Yahoo, Bing and  
ask. com, respectively.23

MAterIAls AnD MethODs
Ethical approval was not deemed necessary for this study. 
The search terms ‘autopsy’, ‘post-mortem’, ‘autopsy infor-
mation’ and ‘post-mortem information’ were entered, 
respectively, into Google, Bing, Yahoo and Ask from a 
local internet protocol (IP) address in September and 
October 2017 (figure 1). English language filters were 
applied. The first 25 links were reviewed from each of 
these 16 searches and were assessed for inclusion and 
exclusion criteria (400 links total). This was based on a 
study which suggested that online consumers of health 
information rarely search beyond the first 25 links.24 
Articles were included if they were in English, >300 
words and contained information pertaining to human 
autopsy. Exclusion criteria included: dictionary defini-
tions; videos/images without a text component over 300 
words; foreign language; and non-human websites were 
excluded. Duplicate websites (n=131) were also excluded.

DIsCern
The DISCERN tool is a 16 part standardised assessment of 
the quality and reliability of literature, developed by the 
National Health Service in the UK.19 Articles are scored 
from 16 to 80, with a higher score indicating better 
quality. The final score has been grouped according to 

quality level previously and is summarised in table 1.25 
The DISCERN score was assessed by two independent 
observers (BH and PB) with a good correlation (intra-
class correlation (ICC)=0.712, p<0.001) and any disagree-
ments were resolved by consensus decision prior to the 
final analysis.

JAMA and hOn-code
The JAMA score is a less rigorous four-part scoring system 
where articles are assessed for the presence of authorship, 
sources, disclosures and date.5 This was independently 
assessed by BH and PB with good correlation (ICC=0.799, 
p<0.001) and any disagreements went to a consensus 
prior to the final analysis. Additionally, each article was 
assessed for the presence or abscene of HON-code certi-
fication toolbar.26

readability
Readability was assessed using an online readability 
tool.27 The readability was assessed using the FK and CLI 
methods. The FK method primarily assesses the mean 
length of sentences and syllables per word, while the CLI 
assesses the average number of letters and sentences per 
100 words. There was a significant correlation between 
the two methods used (Pearson’s 0.687, p<0.001). The FK 
grade and CLI methods refer specifically to grade (ie, an 
FK grade of eight refers to a reading level which should be 
understandable to a child in the eighth grade, ~14 years 
old). Conversely the FK score is inversely proportional to 
grade level, where a score <70 approximately is above an 
eighth grade reading level.

Authorship
Website authorship was categorised according to a 
recognised classification system.28 Commercial websites 
aimed to make a profit by providing a service (eg, www. 
nati onal auto psys ervices. com). Government sites were 
regulated by an official governmental body and largely 
included coronial services (eg, www. manchester. gov. uk), 
although NHS Trust websites which were written by a 
healthcare professional were included in the professional 
category. Health portal websites included many articles 
on various health topics (eg, www. medscape. com). Media 
sites included newspapers and magazines (eg, www. 
newyorker. com). Non-profit sites including charities, 
supportive and educational organisation that were not 
aiming to make a profit (eg, www. bereavementadvice. 
org). The ‘other’ category included sites which did not 
fit any of the other categories (eg, www. myjewishlearning. 
com). Professional websites written by experts in the field 
of autopsy (eg, www. rcpath. org). Scientific sites were 
academic journals (eg, www. ncbi. nlm. nih. gov). Author-
ship categories were assigned by two independent investi-
gators, any disagreements were reviewed and a consensus 
decision was achieved in each case.

Patient and public involvement
No patients or members of the public were involved in 
the design or planning of this study.
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Data availability
The data collected independently by both observers (BH 
and PB) are available in online supplementary appendix 
A. The data after consensus agreement are available in 
online supplementary appendix B.

statistical analysis
All normally distributed data were displayed as mean and 
SD and analysed using parametric tests (t-tests, ANOVA). 
Otherwise, the data were displayed as median and IQR and 
non-parametric tests were used (Mann-Whitney U, Krus-
kal-Wallis). For ANOVA, post hoc analysis was performed 
using Tukey testing, while for Kruskal-Wallis, post hoc 
comparisons were performed using Bonferroni-adjusted 
Mann-Whitney tests. All statisfical analysis was perfoming 
on SPSS V.24. Significance was set at p<0.05.

results
Sixty-five websites were included in the analysis. Each web 
article was categorised according to author type. 27.3% 
were governmental, 24.2% were professional, 13.6% 

Figure 1 Flow diagram of methods of website inclusion. 

Table 1 DISCERN score according to quality level.

DISCERN score Quality standard

  <27 Very poor

  27–38 Poor

  39–50 Fair

  51–62 Good

  >62 Excellent
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were non-profits, 9.1% were media, 7.6% were educa-
tion portals, 6.1% were commercial, 3% were scientific 
and 7.6% were classified as other. 10.6% (n=7) were 
HON-code certified.

Quality
The mean overall DISCERN score was poor at 38.1 (SD 
11.7) out of a possible 80.

There was a significant difference in the DISCERN 
score across the various authorship categories (ANOVA, 
F=5.447, p<0.001). A post hoc Tukey analysis showed that 
education portal sites had significantly higher scores than 
commercial (p=0.005), government (p=0.015), media 
(p=0.032) and other (p=0.002) sites, while non-profits 
sites had higher scores than commercial (p=0.025) and 
other (0.009) sites.

The median JAMA criteria score was 1 (IQR=2) and 
19/65 (28.8%) received the lowest possible score of 0. 
There was a significant difference in JAMA code across 
author groups (Kruskal-Wallis, p<0.001). Bonferroni-ad-
justed Mann-Whitney tests were used for post hoc 
comparisons and showed that education portal sites had a 
significantly higher score than commercial (p=0.026) and 
government (p=0.004) websites (table 2). HON-code posi-
tive sites were associated with a significantly higher JAMA 
(Mann-Whitney U, p<0.001) and DISCERN scores (t-test, 
t=3.5, p=0.001) than HON-code negative sites (table 3).

readability
The overall mean CLI, FK grade and score were 11.0 
(SD=1.8), 12.0 (SD=2.2) and 44.5 (SD=11.5), respectively. 
The vast majority of the articles (62/65, 95%) were above 

the suggested eighth grade reading level, meaning that 
only four articles (6%, 95% CI 1.7% to 15%) (figure 2). 
There was no significant difference across the author 
types in terms of CLI (ANOVA, F=1.781, p=0.109), FK 
grade (ANOVA, F=0.923, p=0.496) or FK score (ANOVA, 
F=1.260, p=0.287) (table 2). The presence of an 
HON-code was not correlated with any change in read-
ability. In addition, the quality, authorship or readability 
of the web article was not associated with the position 
of the article in the top 25 search engine hits (data not 
shown).

DIsCussIOn
The rapid rise in internet popularity over the last decades 
has taken place during a period which has seen a dramatic 
decline in hospital autopsy rates.1 6 The reasons for this 
are not completely understood; however, it is clear that 
the public is increasingly accessing their medical infor-
mation online.2 In the present article, we have shown that 
this online autopsy information is of poor quality, unreli-
able, often irrelevant and mostly above the recommended 
eighth grade reading level (aged 13–15 years).

Initially, given that most internet users begin a search 
using a search engine, and we have assessed the most 
popular websites, our current study is an accurate 
representation of what the average English-speaking 
person will encounter when accessing autopsy informa-
tion online. The average quality was poor according to 
DISCERN, almost one-third of articles did not fulfil a 
single JAMA criterion and only 10.6% were HON-code 

Table 2 Results of each scoring system stratified according to authorship, presented as mean±SD.

C G EP M NP O P S Sig

FK grade 12.2±2.2 11.5±1.5 11.1±4.3 12.1±2.6 11.8±2.0 12.8±2.2 12.0±2.2 15.2±0.0 P=0.496

FK score 40.4±13.4 47.8±6.4 46.3±20.9 45.0±14.1 46.4±10.4 40.5±9.4 43.6±12.0 25.4±5.2 P=0.287

CLI 12.3±2.4 10.2±1.3 11.2±2.2 11.0±2.0 10.3±1.9 11.6±1.8 11.3±1.9 13.5±0.7 P=0.109

DISCERN 26.5±6.8 34.4±9.4 51.8±8.6 32.5±9.7 46.1±10.4 26.0±2.7 41.0±11.1 47.5±10.6 ***P<0.001

JAMA 0.25±0.5 0.6±1.0 2.8±0.8 2.0±6.3 1.3±1.0 1.2±0.8 1.4±1.1 3.0±0.0 ***P<0.001

C, commercial; CLI, C oleman- Liau Index; EP, education portal; FK, Flesch-Kincaid; G, governmental; JAMA, Journal of the American 
Medical Association; M, media; NP, non-profit; O, other; P, professional; S, scientific; Sig, significance.

Table 3 Results of each scoring system stratified according to HON-code, presented as mean±SD. DISCERN is the score 
from the DISCERN Instrument. CLI, Coleman-Liau Index; FK, Flesch-Kincaid; JAMA, Journal of the American Medical 
Association. 

HON-code +ve HON-code –ve Sig

FK grade 11.0±3.8 12.1±2.0 P=0.25

FK score 46.3±19.0 44.3±10.6 P=0.65

CLI 11.2±2.0 10.9±1.8 P=0.63

DISCERN 51.7±7.5 36.4±11.1 ***P=0.001

JAMA 2.9±0.7 1.1±1.0 ***P<0.001

CLI, Co leman- Liau Index; FK, Flesch-Kincaid; JAMA, Journal of the American Medical Association.
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certified. It must be noted certain articles were of high 
quality, particularly in the health portal, professional and 
scientific categories (figure 3). Unfortunately, access to 
these articles is significantly diluted by poor quality and 
irrelevant webpages.

Our study has shown that <15% of articles (95% CI 1.7% 
to 15%) are set at or below the suggested eighth grade 
readability level, which is disturbingly low.22 This is in line 
with other studies across several health areas which also 
show that online health information is often set at an exces-
sively high reading level.29–31 This is concerning because 
the high level of readability required to comprehend 

this information means that a cohort of society may be 
excluded from a meaningful discourse on the topic of 
autopsy practice, regardless of the quality of the infor-
mation. These issues will be further compounded if, as it 
appears, clinicians do not want hospital autopsies and are 
thus unlikely to engage in any meaningful communica-
tion with relatives about them, unless instructed to do so 
for legal reasons.32

The author type was assessed and approximately half 
were from the government or professional sources. It 
makes sense that governmental legal documents featured 
heavily because the majority of autopsies are now 
requested by the coroner and hospital autopsies have 
become rare.33 However, given the mandatory nature 
of coronial autopsies, online coroner’s websites do not 
need to be very informative as to intricacies of the autop-
sies and this is reflected in the lower quality scores for 
governmental sites. As these make up a sizeable compo-
nent of the webpages, this further dilutes the high quality 
articles and compounds this issue. The education portal 
and scientific articles were of significantly higher quality, 
a feature, that is, commonly seen in online health infor-
mation.34 This result makes sense because these are more 
likely to be written by healthcare professionals, who are 
familiar with the subject matter. An often cited issue 
with the internet is that everyone gets an equal voice, 
regardless of how informed they are on the subject.35 The 
problem with this strategy is that it dilutes the potentially 
useful information being provided by actual experts in a 
particular area. This was seen here in the author category 
defined as other, which was of very poor quality. Further-
more, it is also worth mentioning that over half of the 
top 25 (n=204, 51%) articles were irrelevant and omitted 
on the basis of our exclusion criteria. Although many of 
these were dictionary definitions, a number contained 
reference to the supernatural36 and the horror genre.37 38 
At best, these associations are unhelpful for the general 
public; however, it is possible that this may lead to delete-
rious associations between autopsies and sinister motives, 
when ideally, autopsy should be associated with its true 
motives which are often altruistic and for the good of 
society.33

There are several limitations to this study. First, only 
the top 25 web articles were included, which was based 
on prior evidence that consumers of health information 
rarely search beyond this number.24 It is possible that 
particularly enthusiastic internet users may search 
beyond this number of articles. In addition, readability 
is one factor that contributes to the comprehensibility 
of a website; however, diagrams, photographs, charts 
and videos may also play a role. This limitation has been 
acknowledged previously.34 Another possible study design 
would have been to test an individual’s comprehension 
of the subject before and after reading a given article 
to assess the quality of and comprehensibility of the 
information. However, given that this would be heavily 
confounded by factors such as individuals IQ, education 
and memory, along with the fact that the comprehension 

Figure 2 Scatter plot comparing ease of readability (FK 
score) and DISCERN quality scores. FK, Flesch-Kincaid. 

Figure 3 There is a significant difference in quality, as 
measured by both the DISCERN (boxplot) and JAMA (line 
plot) instruments, across web articles of different authorship. 
C, commercial; G, governmental; EP, Education portal; JAMA, 
Journal of the American Medical Association; M, media; NP, 
non-profit; O, other; P, professional; S, scientific. ***p<0.001.
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would likely increase after each article reviewed, thus 
necessitating a high number of participants, designing 
this study in practice was unfeasible. Instead, we used 
the JAMA and DISCERN tools, which although open to 
a minimal amount of interpretation on the part of the 
assessor, they have definite criteria and are thus reliable 
measures of quality as demonstrated by the high levels of 
interobserver correlation.

COnClusIOn AnD future DIreCtIOns
Thomas Jefferson wrote ‘An informed citizenry is the only 
true repository of the public will’. We found here that 
quality and readability of online information on autopsy 
is generally of a poor standard. Although there are 
certain author types that tend to publish higher quality 
information, this is diluted by unreliable and often irrele-
vant information. Given the reduction in hospital autopsy 
requests, we need to look at alternative strategies to get 
the message of autopsy importance out to the public. The 
internet has now become an omnipresent force, perhaps 
online information should be considered in getting this 
communication across to help stem the precipitous drop 
in hospital autopsy rates. There is no doubt that the 
current online information could do with improvement.
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