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Background: Influenza (flu) is pervasive and burdensome. The purpose of this study was to determine the
readability levels of online articles related to flu.
Methods: Using the search term “influenza,” the URL’s of the first 100 English language Web sites were vet-
ted for content to ascertain that the article met inclusion criteria. Five recommended readability tests were
conducted using an online service to calculate readability. Overall, the analysis indicates that flu material
found on the web is not being written at a level that is widely readable.
Results: None of the 100 sites included in the analysis received an acceptable score on all 5 assessments. One-
sample independent t tests (a = 0.05, df = 99) indicated that it is highly unlikely that flu Web sites are being
written at the desirable level. Of the 100 sampled sites, 33 had a .com, 29 had a .org, and 22 had a .gov exten-
sion. Extension type did not play a role in readability level of these sites.
Conclusions: When creating content for the masses, health professionals should maximize their efforts by
testing the readability as well as other factors that influence the likelihood that it will be understood.
© 2019 Association for Professionals in Infection Control and Epidemiology, Inc. Published by Elsevier Inc. All

rights reserved.
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Influenza (flu) virus causes contagious respiratory illness.1 Complica-
tions can cause a myriad of consequences ranging from pneumonia to
exacerbation of existing disease.1 Although anyone can contract the flu,
those at highest risk are those with existing medical conditions, preg-
nant women, children aged <5 years, and adults aged >65 years.1

Flu vaccine and proper hand hygiene can help prevent or minimize
transmission.1 Uptake of the flu vaccine remains suboptimal.2 In the
United States, vaccination coverage for adults during the 2017-2018 flu
season was estimated to be 37.1%.3 The annual number of flu cases in
the United States is estimated to be between 9.2million and 60.8million
since 2010.4 Deaths related to flu have ranged between 12,000 and
56,000 since 2010.4 Annually in the United States, there are an esti-
mated 31.4 million outpatient visits and 200,000 hospitalizations
related to the flu with an economic burden of approximately $87 bil-
lion.5 Given the potential burden that accompanies the flu and the fact
that all are at risk, finding ways to increase population-wide awareness
about effective prevention and treatment methods is a high priority.

Nationally, over 70% of adult Internet users search online for health
information in the United States.6 In a study of 150 participant members
of the lay public, lexical hints in written information were studied. Find-
ings from this study indicated that the way in which articles are written
influences perceptions. As such, public health professionals should be
aware of the potential consequences of lexical hints in writing for
the general public.7 Another issue affecting the use and especially acces-
sibility is the readability of written information.

Currently, 45 million Americans are unable to read above a fifth-
grade reading level.8 Although additional factors (such as access to infor-
mation) can influence overall health literacy, understanding information
is fundamental.9 Public health professionals have recommended that
materials be written at or below a sixth-grade reading level,10 but we
did not identify any published report of the readability of widely viewed
Internet sites addressing flu. Therefore, the purpose of this study was to
determine the readability levels of popular online articles related to flu.
METHODS

A sample of 100 Web sites hosting articles on flu were garnered
using Google Chrome as a browser. Prior to conducting the search,
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Table 1
Distribution of readability scores

Readability scores
Number of
Web sites (n = 100)

FRE
Easy (80-100) 0
Average (60-79) 19
Difficult (0-59) 81
FKGL
Up to grade 7 14
Grades 7-10 44
Beyond grade 10 42
GFI
Up to grade 6 13
Grades 6-10 40
Beyond grade 10 47
CLI
up to grade 6 1
Grades 6-10 24
Beyond grade 10 75
SMOG
Up to grade 6 0
Grades 6-10 19
Beyond grade 10 81

CLI, Coleman-Liau Index; FRE, Flesch-Kincaid Reading Ease; FKGL, Flesch-Kincaid Grade
Level; GFI, Gunning Fog Index; SMOG, Simple Measure of Gobbledygook.

Table 2
Mean and standard deviation statistics

Readability test Mean Standard deviation P value

FKGL 9.744 2.5091 7.46703E-20
GFI 11.72 13.896 0.000385193
CLI 11.61 2.5032 8.95306E-35
SMOG 11.67 2.0361 1.92891E-42
FRE 45.72 15.1866 4.02E-41

CLI, Coleman-Liau Index; FRE, Flesch-Kincaid Reading Ease; FKGL, Flesch-Kincaid Grade
Level; GFI, Gunning Fog Index; SMOG, Simple Measure of Gobbledygook.

Table 3
Mean readability by extension

Readability test .com .org .gov P value

FKGL 10.41 9.66 9 .1151
GFI 15.39 10.38 8.46 .2042
CLI 11.93 11.7 11.5 .8229
SMOG 12.22 11.6 10.94 .0699
FRE 42.69 45.26 48.1 .4528

CLI, Coleman-Liau Index; FRE, Flesch-Kincaid Reading Ease; FKGL, Flesch-Kincaid Grade
Level; GFI, Gunning Fog Index; SMOG, Simple Measure of Gobbledygook.
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the browser was cleared. Using the search term “influenza,” the URL’s
of the first 100 English language Web sites were vetted for content to
ascertain that the Web site was relevant. If a Web site was merely a
splash page, or did not have relevant content, it was excluded and the
next was then assessed, and so on. Web sites that were splash pages,
contained irrelevant information, were sponsored, or were merely an
advertisement were excluded from the sample. A total of 17 Web
sites were excluded. The basis for this exclusion is that these pages
rarely eliminate the need to navigate to other web pages, being that
relevant information pertaining to the focus of the Web site is not
always presented directly on these platforms. According to Mar-
shall,11 a home page acts as the main area of the Web site, typically
with the purpose to provide a brief overview of the Web site in its
entirety. The home page invites the viewer to explore different offer-
ings, menus, and tabs on the Web site as a way to draw the viewer in
to stay. A home page will rarely provide detailed information pertain-
ing to the focus of the actual Web site. Similarly, a splash page is
another page the viewer is prompted with on first entrance to the
web page. These pages are used to promote the service of the Web
site, or to generalize the content available on the Web site. With that
said, it is easy to use both terms interchangeably, as both are intended
to provide simplified content and keep viewers fixated on the web
page. Nevertheless, we can assume the content creators or Web site
moderators have full discretion on whether useful information may
or may not be provided.11 Including splash/home pages with no rele-
vant information to be a part of this sample has the potential to cause
discrepancy in the readability scores overall and compromise the
goal of the study.

The extension of each Web site (.gov, .com, .edu, etc.), was
recorded for later analysis. MEDLINE recommends Readable.io12 serv-
ices for conducting readability tests, and therefore, was the chosen
service for this project. This study used the following readability
tests: Coleman-Liau Index (CLI), Flesch-Kincaid Reading Ease (FRE),
Flesch-Kincaid Grade Level (FKGL), Gunning Fog Index (GFI), and the
Simple Measure of Gobbledygook (SMOG).

It is important to note that these tests differ in some aspects such
as the grading system used. FKGL and FRE both compute sentence
and word length, but differ in scoring patterns.13 FRE measures read-
ing ease in that shorter sentences with easier words would score
higher, higher scores infer that, in general, the text is more readable
than those with a lower score.13 Other tests, such as the FKGL and
GFI, and CLI score by grade level similar to the US education system.13

Of note, the GFI determines average words per sentence and the use
of polysyllabic words, whereas CLI quantifies the number of letters in
a word and number of words in a sentence.13 Finally, the SMOG grade
level uses a syllable counting system on a sample of text to establish
the minimal education level needed to grasp the given material.14

Data analysis were performed using Microsoft Excel, version
Office 2019 (Microsoft, Redmond, WA). For the purpose of analysis,
parameters were set on what constituted an acceptable score and
level of readability.10 These were as follows: 80.0 or greater on the
FRE and 6.9 or less on all other tests. This study did not undergo
review by the institutional review board at William Paterson Univer-
sity, as it does not review studies that do not include human subjects
such as this.

RESULTS

Overall, the analysis indicates that flu material found on the Web
is not being written at a level that is widely readable. Table 1 shows 4
of the 5 readability tests classified a majority of Web sites as difficult,
as opposed to easy or average, to read. Table 2 shows several statistics
for the sampled Web sites. This table contains the mean readability
scores for the Web sites on each of the assessments. The associated
sample standard deviations are also given. To determine if
information on Web sites is being written at a recommended level,
one-sample independent t tests (a = 0.05; df = 99) were run. The P val-
ues obtained from these tests appear in Table 2. These P values, each
considerably <.05, indicate that it is highly unlikely that flu articles
posted on Web sites are being written at a readable level. The distri-
bution of Web sites by extension type was noted. Of the 100 sampled
sites, 33 had a .com, 29 had a .org, and 22 had a .gov extension.

Table 3 shows the average readability scores for the .com sites, .
gov sites, and .org sites independently. None of the scores recorded
meet the recommended readability level. Analysis of variance tests
were performed to determine if extension type had a statistical differ-
ence on readability. The P values of these tests are also included in
Table 4. Each P value is >.05, indicating that extension type does not
play a role in readability level of these sites. Google often returns
results 10 at a time. Therefore, sites 1-10 roughly correspond to page
1 results, sites 11-20 roughly correspond to page 2 results, and so on.
Table 4 demonstrates the mean readability scores of the sites sampled
when grouped by 10. The last column of this table shows the best
average (in terms of readability) recorded in these groupings.



Table 4
Mean readability by search order

Search order 1-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100 Min/Max

FKGL 9.17 8.76 10.4 10.78 9.86 7.9 10.11 8.97 10.91 10.54 7.9
GFI 9.49 9.35 24.93 11.6 9.96 8.88 10.86 8.47 11.75 11.94 8.47
CLI 11.57 10.54 12.12 12.54 11.81 9.51 12.42 11.34 12.22 12.04 9.51
SMOG 11.20 11.72 12.34 12.5 11.49 10.15 12.12 10.83 12.58 12.64 10.15
FRE 47.77 49.84 41.97 39.82 44.21 54.94 44.13 47.61 41.64 45.29 54.94

CLI, Coleman-Liau Index; FRE, Flesch-Kincaid Reading Ease; FKGL, Flesch-Kincaid Grade Level; GFI, Gunning Fog Index; SMOG, Simple Measure of Gobbledygook.
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Interestingly, it appears that page 5 results are the easiest to read
based on these data.

DISCUSSION

The findings of this study suggest that online reading material on
flu is, by and large, not being written at levels that are widely com-
prehendible. Given that the flu impacts so many individuals on an
annual basis, a key component of educational efforts should be ensur-
ing that individuals who are seeking information find it accessible.
The intent of this study was not to compare the readability of flu
information to other public health topics. The extent to which the
results can be replicated for other topics remains to be seen, however,
there are a variety of recent studies that suggest consistent findings
that15-16 material on the Internet is written at higher than desirable
readability levels. Given the potential rapidity with which a highly
pathogenic and virulent strain of flu may spread through the popula-
tion, it is all the more necessary that widely accessed information is
accessible to the majority of the population. Future studies can fur-
ther assess the types of messages conveyed in online articles and
whether those focused on a specific content area are more or less
readable than others. For example, a readability comparison study
conducted in Japan focused on information on the Internet that was
in support or opposition of the flu vaccine. Findings of this study indi-
cated that anti-flu vaccine content was written at a more understand-
able level than pro-flu vaccine content. Therefore, anti-vaccine
sentiment may be more accessible to a widespread audience and
have a negative impact on governmental vaccination efforts.17

This study is limited in that it solely focused on tests of readability.
Additional tests could be conducted to give a broader picture of how
the information providedmight be received. For instance, tests of cohe-
sion are not included in this report.18,19 Also, these test do not measure
how well the attention of the reader is held that requires different
methodology.20 It should also be noted that, although readability tools
are recommended by trusted sources,21 including advocating the use
of online programs,12 others mention their limitations.20 Another factor
to consider is the relatively small sample size and the fact that informa-
tion on the Internet is in fluctuation and will likely not remain static
over time. Therefore, the most widely identified articles are expected
to change over time. This study does, however, fill a gap in the litera-
ture and could provide a platform for more comprehensive future
research on this topic to demonstrate that the overwhelming majority
of widely read sites are not written at a level that would be accessible
to many people, both domestically and globally.

CONCLUSIONS

There is an abundance of information available to consumers.
Many consumers are accessing information related to health to
inform decisions for themselves, their family, and friends. Health
agencies and researchers have noted the importance that material is
written in a fashion that is as understandable as possible21 as this
influences health literacy,22 which in turn can influence health out-
comes.23-26 Therefore, when creating content for the masses, health
professionals should maximize their efforts by testing the readability
as well as other factors that influence the likelihood that it will be
understood.
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