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, Abstract—Background: The Internet is a universal
source of information for parents of children with acute
complaints. Objectives: We sought to analyze information
directed at parents regarding common acute pediatric com-
plaints. Methods: Authors searched three search engines for
four complaints (child + fever, vomiting, cough, stomach
pain), assessing the first 20 results for each query. Read-
ability was evaluated using: Flesch-Kincaid Grade Level,
Gunning Fog, Simple Measure of Gobbledygook, and the
Coleman-Liau Index. Two reviewers independently evalu-
ated Journal of the American Medical Association (JAMA)
Benchmark Criteria and National Library of Medicine
(NLM) Trustworthy scores. Two physicians (emergency
medicine/EM, pediatric EM) analyzed text accuracy (num-
ber correct divided by total number of facts). Disagreements
were settled by a third physician. Accuracy was defined as$
95% correct, readability as an 8th-grade reading level, high
quality as at least three JAMA criteria, and trustworthiness
as an NLM score $ 3. Accurate and inaccurate websites
were compared using chi-squared analysis and Mann-
Whitney U test. Results: Eighty-seven websites (60%) were
accurate (k = 0.94). Sixty (42%) of 144 evaluable websites
were readable, 38 (26%) had high-quality JAMA criteria
(kappa/k = 0.68), and 44 (31%) had reliable NLM trust-
worthy scores (k = 0.66). Accurate websites were more
frequently published by professional medical organizations
(hospitals, academic societies, governments) compared
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with inaccurate websites (63% vs. 33%, p < 0.01). There
was no association between accuracy and physician author-
ship, search rank, quality, trustworthiness, or readability.
Conclusion: Many studied websites had inadequate accu-
racy, quality, trustworthiness, and readability. Measures
should be taken to improve web-based information related
to acute pediatric complaints. � 2019 The Authors. Pub-
lished by Elsevier Inc. This is an open access article under
the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

, Keywords—internet; parent; pediatric; fever; cough;
abdomen pain; vomiting
INTRODUCTION

As of 2018, 4 billion people were using the Internet
worldwide, there were 1.9 billion different websites,
and users performed nearly 2 trillion searches per day
(1). In 2016, health-related topics were the second most
common category searched in Google (2). With its wide-
spread adoption, the Internet has become an important
health information resource for parents. Up to 56% of
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parents perform online searches prior to bringing their
child to the emergency department (ED), with 68% of
queries containing symptoms and 51% containing treat-
ment options (2). Nearly one in eight parents use the
Internet to search health information immediately prior
to visiting an ED (3).

Concerns have arisen about the quality and accuracy
of this consumer-oriented information on the Internet
(4,5). Incorrect or inadequate information has the
potential to influence parents into making inappropriate
health-related decisions for their children. Ignoring or
inappropriately treating potentially serious disorders
at home might lead to a delay in care or harm. Alter-
nately, incorrect information might lead to overutiliza-
tion of emergency services when no serious illness is
present. Due to its potential importance, we chose to
study the adequacy of information on the Internet
directed at parents of children with acute medical
complaints. Our primary objective was to analyze the
accuracy of websites directed at consumers regarding
pediatric emergency medicine complaints. Secondary
objectives were to analyze the readability, quality,
and trustworthiness of websites and their association
with website accuracy.
METHODS

We performed Internet searches on the three most popular
U.S. search engines (Google, Bing, Yahoo) for four of the
top five most common nontrauma complaints in infants
and children presenting to EDs (6–8). Search terms
were created by two parents/study authors who were
board certified in emergency medicine and pediatric
emergency medicine. Search terms included the word
‘‘child’’ plus each of the following: ‘‘fever,’’
‘‘vomiting,’’ ‘‘cough,’’ and ‘‘stomach pain.’’ Prior to
performing searches, websites were set to their default
settings of English language, safe search mode, with 10
results per page. Websites for the top 20 results listed
for each search engine were analyzed for accuracy.
Websites were also analyzed for the secondary
outcomes of readability, quality, and trustworthiness.
Websites were included if they were addressed to
parents/caregivers (e.g., term ‘‘your child’’ is used),
addressed to patients (e.g., term ‘‘your cough’’ used), or
detailed instructions for lay people on when to seek
medical care with a physician or hospital (e.g., term
‘‘when to see a doctor’’ used). Websites were excluded
from analysis if they were written for doctors or health
professionals, duplicates, isolated videos, newspaper
reports, restricted to subscriptions or fees, not written in
English, presentations at conferences, or comprised
lectures.
We categorized websites as professional organizations
if they were sponsored by a government, academic or
medical specialty society, or hospital/hospital system.
Sites not meeting these criteria were categorized as
nonprofessional organizations/individuals. Authors
were categorized as physicians if the website article
was written or reviewed by a physician (MD or DO) or
if the article consisted entirely of an interview of a physi-
cian. All other authors were categorized as nonphysi-
cians. If no author was listed, the author was
categorized as nonphysician.

Prior to initiating the study, a 2-h training session took
place with all study authors that emphasized definitions,
uniform website review, and coding of website informa-
tion. Initially, all reviewers/raters simultaneously
analyzed 10 websites with pediatric complaints unrelated
to this study. After review of every 48 websites, data
abstraction, data entry, and coding rules were re-
reviewed with reviewers by the principal investigator.
The principal investigator arbitrated all coding questions
on an ongoing basis.

We analyzed website domain ages using an online
database (9).

Between December 1 and December 5, 2018, the prin-
cipal author connected a computer to the Internet and
entered each set of search terms into each search engine.
Retrieved web pages were saved to a spreadsheet and or-
dered (ranked) depending on how they initially appeared
in each search engine. At that time, domain age, web page
age, page categorization, article length, and author status
were recorded for each website. At a later date, between
December 15, 2018 and January 19, 2019, two physician
study authors independently analyzed saved websites for
information accuracy, with a third physician arbitrating
accuracy disagreements. During the same time period
(between December 15, 2018 and January 19, 2019),
two study authors independently conducted trustworthy
and quality reviews for each saved website. All informa-
tion was entered directly into a spreadsheet and authors
used print versions of quality and trustworthy criteria to
calculate scores (Supplementary Tables 1 and 2).

Accuracy

Two physician authors initially independently assessed
the accuracy of each website. Prior to assessment, text
from each website was copied into a word processing
document and converted to the same font (Times New
Roman), text size, and single spaced (10). Website iden-
tifiers, affiliations, sponsors, advertisements, videos,
nonessential pictures, and author names were removed
prior to evaluation to allow blind assessment. Raters
were instructed to identify correct and incorrect state-
ments within the text. Inaccurate information was defined
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as that information that contradicted guidelines or pub-
lished information from the American Academy of Pedi-
atrics, the Canadian Paediatric Society, the American
College of Emergency Physicians, and current major
textbooks in pediatrics, emergency medicine, and pediat-
ric emergency medicine at the time of the study. In addi-
tion to these publications, reviewers were allowed to
search the National Library of Medicine (PubMed) for
original articles, and the Cochrane Database to analyze
accuracy of text within webpages. After independent re-
view by two authors, all statements that were graded
differently by the two initial reviewers were re-
reviewed by a third physician, and disagreements
regarding accuracy were settled by consensus. A ratio
of correct divided by total correct plus incorrect medical
statements was calculated for each site (10). According to
McNally et al., a cutoff of$ 95% vs < 95% correct state-
ments identifies a website as accurate vs. inaccurate (10).
McNally et al. described this cut-off as a ‘‘minimum for
providing patients, health care providers, and the public
a reasonably high level of confidence that the information
posted was accurate, irrespective and independent of the
amount or diversity of information provided’’ (10).

Readability

Readability was analyzed using the Flesch Kincaid Grade
Level (FKGL), Gunning Fog Index (FOG), Coleman-Liau
Index (CLI), and the Simple Measure of Gobbledygook
(SMOG) score for each website (11–14). All
informational text from each website excluding authors,
advertisements, links, pictures, copyright notices,
disclaimers, acknowledgements, citations, and videos
was entered into an online tool to calculate scores (10).
Each analyzes text in a different manner: FKGL–
sentence length and syllables, SMOG–complex word den-
sity, FOG–sentence numbers/length and complexity, CLI–
characters per word and words/sentence. Calculations for
each of these measures are listed in Table 1 (11–14).

Use of these scores is recommended by the National
Institutes of Health, the U.S. National Library of Medi-
cine, and the Centers for Medicare and Medicaid to
analyze the readability of health information published
for the public (15–17). The FKGL was developed for
reading technical manuals by the U.S. Navy and was
validated by the U.S. Department of Defense (18). The
FOG and SMOG indexes have been validated using stan-
dardMcCall-Crabbs test grade-level reading lessons (18).
Although no validation studies for the CLI could be
found, this measure has been shown to have a moderate
to strong correlation with the FKGL (19,20).

Using previously described methodology, multiple
readability formulae were used to improve the reliability
of measures, with scores averaged to form a composite
readability score for individual websites (18,21–28). A
cutoff of an 8th-grade or lower reading level (#8.9
grade level) was chosen to define readability.

Quality and Trustworthiness

Two study authors independently evaluated the quality of
websites using JAMA benchmark criteria
(Supplementary Table 1) (29). These criteria comprise
1) a description of the website material’s author (name,
affiliation, and credentials), 2) attribution or references
for the content, 3) currency with dates of posts and up-
dates provided, and 4) disclosure of any potential con-
flicts of interest. Each criterion fulfilled received 1
point, for a total of 4 points. Raters’ scores were averaged
to calculate a single score for each site. Using previously
published definitions, sites with $ 3 JAMA criteria were
classified as high quality, and sites with < 3 of these
criteria were classified as low quality (30–32).

Two study authors independently evaluated sites using
the National Library of Medicine (NLM) criteria (33).
NLM criteria rate three features of website trustworthi-
ness as 0, 1, or 2, based on currency or timeliness, pub-
lisher’s authority, and accuracy of cited sources, for a
maximum total of 6 points (Supplementary Table 2).
Raters’ scores were averaged to calculate a single score
for each site. To be trustworthy, websites needed $ 3
points, with no individual criterion receiving a 0 average.

The presence or absence ofHealth on theNet Foundation
(HON) code of conduct certification was recorded for each
website. HON is a Swiss not-for-profit organization origi-
nating from a September 1995 conference entitled ‘‘The
Use of the Internet and World-Wide Web for Telematics
in Health Care’’ (34,35). It is affiliated with the University
Hospital of Geneva and the Swiss Institute of
Bioinformatics. HON certification (HONcode) requires a
health or medical website to request a review. For
submitted sites, an annual review of content based on
eight principles is performed by an expert panel of
medical professionals. To obtain HON certification,
websites must conform to each of the principles of
authority (author qualifications), complementarity
(information supports and does not replace information),
confidentiality (of site user and visitors), attribution (citing
sources and dates of medical information), justification
(justifies claims in balanced and objective manner),
transparency (accessible, valid contact details), financial
disclosure, and advertising (clearly distinguishes
advertising from editorial commentary) (34,35).

Statistics

Prior studies found that 39–50% of websites provide ac-
curate medical advice related to children’s health, and



Table 1. Readability Measures-Scores

Readability Measure Calculation-Formula

Flesch Kincaid Grade Level (FKGL) Multiply 0.39 � (words per sentence) + 11.8 � (syllables/words) – 15.59. The result is
converted into a U.S. grade level.

Gunning Fog Index (FOG) Count the number of words per sentence, and the number of words with 3 or more
syllables or complex words. The average number of years of formal education required
to read the text is calculated using the formula: 0.4 � [(words/
sentences) + 100 � (complex words/total words)].

Coleman-Liau Index (CLI) Multiply 0.0588 � (average number of letters/100 words) – 0.296 (average number of
sentences/100 words) – 15.8.

Simple Measure of Gobbledygook (SMOG) Counts 10 consecutive sentences in beginning, middle and end of webpages (30
sentences). Then, count the number of words with 3 or more syllables in each of these
sentences. Then, convert this into a grade level using formula 1.043� the square root of
(number of polysyllables � 30/number of sentences) + 3.1291.
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that 21.5% (20–23%) of websites about pediatric disor-
ders have high-quality JAMA benchmark criteria
(36–38). Assuming 45% of studied websites were
accurate, a study with at least 114 websites would be
needed to detect a 25% difference (21.5% vs. 46.5%) in
high-quality JAMA benchmark criteria rates between ac-
curate and inaccurate sites. It was estimated that half of
initially searched websites would be excluded (e.g., du-
plicates, physician oriented, paid sites, copies of news-
paper articles). Thus, at least 228 websites would need
to be included in an initial search.

All data were treated as nonparametric. Categorical
data were compared between accurate ($95% correct)
and inaccurate websites using chi-squared analysis or
Fisher’s exact test. Pairwise comparisons of continuous
and ordinal data were made using the Mann-Whitney U
test. p Values were adjusted for multiple comparisons us-
ing the Benjamini-Hochberg method (39). Spearman
rank order was used to assess correlation between website
accuracy and the respective rank order during the initial
search.

Interrater correlation for initial website accuracy,
JAMA benchmark criteria, and NLM trustworthy scores
was calculated using Cohen’s kappa. A kappa coefficient
was considered almost perfect at 0.81–1, showed substan-
tial or good agreement at 0.61–0.80, moderate agreement
at 0.41–0.60, fair agreement at 0.21–0.40, slight agree-
ment at 0.01–0.20, and less than chance at < 0.

Data were analyzed using MedCalc statistical soft-
ware (v18.2.1; MedCalc Software bvba, Ostend,
Belgium, 2018).

RESULTS

Each search engine was queried between December 1,
2018 and December 5, 2018, resulting in 240 initial web-
sites. Analysis and rating of websites took place between
December 15, 2018 and January 19, 2019. During review,
one website was no longer available and was analyzed us-
ing a website that periodically archives webpages
throughout the year (40). Of the original 240 websites,
96 were excluded: 94 that were duplicates and two web-
sites that were written for medical professionals (one that
addressed American Gastroenterological Association
guidelines for nausea and vomiting, one that stated
‘‘This article is for Medical Professionals’’). The remain-
ing 144 websites were identified as being directed at par-
ents, patients, or caregivers in the following manner: 130
used the term ‘‘your child’’ with diagnostic or manage-
ment recommendations for parents/caregivers, eight in-
structed caregivers when to seek medical care, and six
directly addressed a patient’s symptoms (e.g., ‘‘if you
feel sick,’’ ‘‘if you have a cough’’). Website details are
listed in Table 2.

Median physician-rated accuracy of all websites was
96.4% (interquartile range [IQR] 90–100). Interrater
agreement for the initial two-physician assessment of ac-
curate vs. inaccurate websites was superior (k = 0.94,
95% confidence interval [CI] 0.88–1.0). Five representa-
tive incorrect medical statements are listed for each
complaint (Supplementary Table 3). Accurate websites
($95% correct) were more frequently published by pro-
fessional medical organizations, compared with inaccu-
rate websites (63% vs. 33%, p < 0.001). Readability
(reading grade level), domain age, article/page age,
article length (number of words), physician authorship,
website query/complaint, HON certification, JAMA
Benchmark Criteria, and NLM Trustworthy scores did
not differ between accurate and inaccurate sites (Table 3).

The median readability grade levels for all websites
were as follows: Composite of all sites 9.2 years (IQR
8.3–10.7), FKGL 8.6 years (IQR 7.6–10.2), SMOG
8.2 years (IQR 7.3–9.7), FOG 10.9 years (IQR 9.9–
12.6), and CLI 9 years (IQR 8.3–10.7). Sixty websites
(42%) were written at or below an 8th-grade level, and
nine (6%) were written at or below a 6th-grade level.

Thirty-eight websites (26.4%) had high-quality JAMA
Benchmark criteria. Forty-four websites (30.6%) were
graded as trustworthy (NLM trustworthy score). Inter-
rater agreement was good for determination of high- vs.



Table 2. Website Information

Website domain age* 18.4 (10.4–20.8, IQR)
Webpage age* 1 (0.4–2, IQR)
Site sponsor – professional medical

organization
74 (51%)

Hospital/hospital system 45
Government agency 15
Academic medical society 14

Site sponsor – nonprofessional medical
organization

70 (49%)

Nonmedical professional 54
Health care professional 16

Physician author 52 (36%)
No physician author 92 (64%)

Nonphysician author 17
No author listed 75

Unique websites for each query
Child + Fever 32 (22%)
Child + Cough 40 (28%)
Child + Vomiting 34 (24%)
Child + Stomach pain 38 (26%)

IQR = interquartile range.
* Age in years.
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low-quality JAMABenchmark Criteria (k = 0.68, 95% CI
0.55–0.81) and good for determination of NLM trustwor-
thiness (k = 0.66, 95% CI 0.51–0.81).

Forty-nine (34%) websites were HONCode certified.
HON-certified websites more frequently had high-
quality JAMA Benchmark Criteria (50% vs. 28.3%,
p = 0.02) and NLM Trustworthy scores (63.6% vs.
21%, p < 0.01) than sites without HON certification.

Overall, seven websites (5%) were readable plus met
each of the definitions for accuracy, NLM trustworthi-
ness, and JAMA high quality.

There was no correlation between accuracy and web-
site rank order during the initial search, Spearman rho
�0.046 (95% CI �0.208–0.118, p = 0.49).
DISCUSSION

To the best of our knowledge, our study is the first to eval-
uate the adequacy of parent-directed health information
regarding pediatric emergency complaints on the
Internet. Our results indicate that many such websites
provide inadequate information. Although overall me-
dian website accuracy was 96%, we found that 40% of
websites were inaccurate based on our predefined cut-
off of 95% correct items. Only publication by a profes-
sional agency (government, hospital/hospital system, or
academic society) was associated with website accuracy.
The majority of websites did not meet criteria for high
quality and trustworthiness, and most websites were writ-
ten at a reading level above that of the average parent.
Only seven websites (5%) met each of our definitions
for readability, accuracy, and quality/trustworthiness,
indicating the potential need for improved oversite, rat-
ing, or regulation of parent- and consumer-oriented
health information websites.

With its widespread use, experts have expressed
concern about the quality of health information on the
web (4,5). In 2002, Eysenbach et al. evaluated 55 prior
studies of health information on the Internet; 70% of
analyzed studies indicated that information quality was
a problem (4). Ideally, search engine results should
directly answer a specific medical question in the most
trustworthy, accurate, and understandable fashion. How-
ever, algorithms used by search engines are proprietary
and involve more than these features. Popularity, number
of links, link traffic, importance of links, advertisements,
and other unknown features play a role in the ranking of
search engine results (41). The role that accuracy, quality,
trustworthiness, and readability of health information
play in a search engine’s results is unknown.

A parent’s decision to visit their doctor or an ED is
multifactorial and includes convenience, referrals, insur-
ance status, time of day, concern about severity of an
illness, and the need for a second opinion (42). Of parents
visiting clinics and EDs, 94–99% have Internet access,
with 80–88% having smartphones (41,43–46). There is
evidence that Internet use influences a parent’s decision
about whether or not to seek care in an ED. Shroff et al.
found that 29% of parents were more certain and 19%
were less certain that they needed to visit an ED after
searching the Internet (3). Experts have noted that parents
regard online information as more up to date, easy to ac-
cess, and often trustworthy, especially if that information
is from a hospital or university website (13,43,46,47).
The fact that websites are frequently accessed and often
trusted has important implications regarding health care
information dissemination and actions by parents of
children with acute medical complaints.

Experts have found that parents with low health literacy
are less likely to access the Internet compared with those
with high health literacy (43,48). It is possible that this
important group of parents would not be affected by
information on the Internet. Moreover, readers with
lower overall literacy have poorer short-term memory
and more difficulty understanding text on websites. Indi-
viduals with limited literacy readmore slowly, often reread
text, and may miss sections on webpages (49). Indepen-
dent of reading grade level, formatting (font, text size,
line spacing) and length of text (number of words) may in-
fluence readability and comprehension of information on
websites. Other than length of text, these website features
were not assessed in our study.

Higher-quality JAMA benchmark criteria and higher
NLM trustworthy scores in HON-certified sites in our
study indicate that this certification may be a useful indi-
cator of quality. However, HON certification is voluntary,
and most health information websites have not undergone



Table 3. Comparison of Accurate vs. Inaccurate Websites

Features* Accurate n = 87 Inaccurate n = 57 p Value†

Domain age - years 17.2 (9.9–20) 19.5 (12.6–21.1) 0.390
Web article age - years‡ 0.9 (0.3–2.3) 1.1 (0.7–1.9) 0.598
Web article length - words 917 (694–1302) 964 (695–1423) 0.652
Professional medical organization

(hospital, academic medical society,
government agency)

55 (63.2%) 19 (33.3%) 0.007

Physician author or interview 28 (32.2%) 24 (42.1%) 0.454
Composite reading grade - years 9.2 (8.4–11) 9.1 (8–10.5) 0.639

FGKL 8.7 (7.7–10.4) 8.6 (7.3–10) 0.778
SMOG 8.3 (7.4–9.7) 8.1 (7.2–9.3) 0.639
FOG 11.1 (10.1–13.1) 10.9 (9.6–12.5) 0.598
CLI 10 (9–11) 9 (8–10) 0.390

HON Foundation Certified 27 (31%) 22 (38.6%) 0.598
JAMA Benchmark High Quality 17 (19.5%) 21 (36.8%) 0.154
NLM Trustworthy 22 (25.3%) 22 (38.6%) 0.329
Website medical query/complaint§ 0.329

Fever 14 (9.7%) 18 (12.5%)
Cough 23 (16%) 17 (11.8%)
Vomiting 23 (16%) 11 (7.6%)
Stomach pain 27 (18.8%) 11 (7.6%)

FKGL = Flesch Kincaid Grade Level; SMOG = Simple Measure of Gobbledygook; FOG = Gunning Fog Index; CLI = Coleman-Liau Index;
HON = Health on the Net; JAMA = Journal of the American Medical Association; NLM = National Library of Medicine.
* Median (interquartile range) for continuous and ordinal data.
† p Values corrected for multiple comparisons using Benjamini and Hochberg adjustment (39).
‡ Includes the most recent date page published or updated, 27 accurate sites and 16 inaccurate sites did not have date web article pub-
lished or date updated and were not included in this comparison.
§ Percentage signifies number of websites with each medical complaint and accuracy/inaccuracy divided by total number of websites
(n = 144).
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a HON review. For this reason, most consumers of health
information cannot rely solely on this measure. Although
HON certification addresses quality, transparency, and
trustworthiness of information, it does not measure accu-
racy of information.

Multiple potential solutions exist to address the types
of inadequate health information found in our study. One
solution would be to compel internet and social media
companies to censor incorrect information. Lawmakers
have been partially successful in calling on Internet and
social media companies like Amazon, Google, Facebook,
Instagram, Pinterest, and Twitter to eliminate incorrect
information regarding vaccines (50–52). However, these
efforts involved years of discussion and concerned only
a single issue: the safety of childhood vaccines.
Another approach might be to improve the rating of
websites, replacing or augmenting HON certification
using American College of Emergency Physicians or
American Academy of Pediatrics designees to assess
accuracy of websites while adding website
requirements for an appropriate readability level and
specific NLM trustworthy and JAMA quality criteria.
From a practical standpoint, this might prove difficult,
as the search results for each query in this study
returned over a million results. Alternately, specialty
societies could create accurate, readable, high-quality
online sources for health-related information for individ-
ual medical complaints. This information, in turn, could
be given the highest ‘‘rank’’ by search engines so that it
appears first during search queries.

Limitations

This study did not directly evaluate websites any parent
accessed prior to visiting a physician’s office or ED.
Measuring previsit Internet use would require a survey
of parents on arrival to an office or ED. This measurement
is problematic because it would require parents to
remember their exact query terms, the rank order of re-
sults, and the exact sites that were visited within a speci-
fied time period prior to their visit. One survey of parents
who accessed the Internet 24 h prior to an ED visit found
that over one-third of parents could not remember any
visited website (3). Thus, relying on a parent’s memory
to analyze visited websites might be inaccurate. Without
direct monitoring and measuring of Internet activity and
parent behavior, it would not be possible to know which
websites were viewed, what text within sites was read,
what text was understood, and what effect information
on these sites had on parent behavior.

Only the first 20 results were analyzed for each search
engine query in this study. This number was chosen
because the default number of results for common search
engines (Google, Yahoo, Bing) is 10, and online surveys
indicate that 80% of Internet searches are ended within
the first two pages of any search (53). We chose to study
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four of the five most common nontrauma complaints
(59.3% of all nontrauma complaints) in children present-
ing to EDs (7). These four complaints are also within the
top 10 reasons parents search the Internet for health care
information (46). It is uncertain if alternate complaints or
search terms would have yielded different results.

The majority of parents visiting a pediatric clinic or
ED read at or below an 8th-grade level (54). For this
reason, we chose an 8th-grade level as the cutoff for read-
ability. Independent of text readability, other factors not
analyzed in this study may influence a website’s reading
ease and understandability. These include organization of
the information, page design, graphics, type setting, pic-
tures, and cultural relevance.

We chose a previously described criterion, $ 95% cor-
rect information, to define websites as accurate vs. inaccu-
rate based on a single study using this cutoff (10). It can
be argued that this cutoff is arbitrary and that any cutoff <
100% might place patients at risk for harm. Realistically,
an accurate website ($95% correct) with a single incorrect
important fact (e.g., use of a temperature cutoff of 38.5�C/
101.3�F to define neonatal fever) might lead to patient
harm, whereas an inaccurate website (<95% correct) with
multiple minor unimportant incorrect facts (e.g., an incor-
rect appendix size on computed tomography) might cause
no harm.Our studyweighted information equally regardless
of importance. Subsequently, websites with the same level
of accuracy may have different potentials to lead to parent
actions that might be harmful to a child’s health.

Readability scores were originally developed for
analyzing technical manuals and educational material
and not necessarily health-related information (18,28).
Prior authors have commented that medical terminology
can inflate the grade level of text (55,56). However,
Berland et al. found that removing medical terminology
lowered the reading level of health information on
studied websites by only 0.3 years (57). Others have found
that the readability of patient education material can be
improved up to three grade levels by substituting multisyl-
labic words, adapting sentence structure, and shortening
sentences (58–60). Future work on the readability of
parent education materials should consider incorporating
this editing process while simultaneously testing whether
or not parents comprehend prepared material.

CONCLUSION

In our study, only 60% of websites directed at parents
with acutely ill children were categorized as accurate.
The majority of websites were of low quality, had low
trustworthy scores, and were written at a grade level too
difficult for most parents to understand. Inadequate and
inaccurate information has the potential to adversely in-
fluence medical decisions made by parents. Measures
should be taken to ensure that information on the Internet
related to acute pediatric complaints is accurate, read-
able, and has high quality/trustworthiness.

Acknowledgments—The authors would like to thank Joe Pa-
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ARTICLE SUMMARY

1. Why is this topic important?
The Internet is a widely used source of information for

parents of children with acute complaints. Little is known
about the adequacy of this web-based information.
2. What does the study attempt to show?

We analyzed websites directed at parents with acutely
ill children for accuracy, readability, quality, and trustwor-
thiness of information.
3. What are the key findings?

This study found that only 60% of websites provided
accurate information. The majority of websites were not
written at a readable level for the average parent (8th-
grade level or lower). Most websites had poor-quality
JAMA Benchmark criteria and poor National Library of
Medicine trustworthiness scores.
4. How is patient care impacted?

Inadequate information has the potential to influence
decisions made by parents when their child is acutely ill.
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