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ABSTRACT
Background: Patients increasingly use the internet to access health information.
Inadequate health literacy is common and frequently limits patient comprehension
of healthcare literature. We aimed to assess the readability of online consumerorientated Parkinson’s disease (PD) information using two validated measures.
Method: We identified the 100 highest ranked consumer-orientated PD
webpages and determined webpage readability using the Flesch-Kincaid and
Simple Measure Of Gobbledygook (SMOG) formulae.
Results: None of the webpages analysed complied with current readability
guidelines. Commercial websites were significantly easier to read (p=0.035). The
Flesch-Kincaid formula significantly underestimated reading difficulty (p<0.0001).
Ease of reading correlated weakly with search engine ranking (r=0.35, p=0.0004).
Conclusions: Only 1% of the top 100 PD information webpages are fully
comprehensible to the average adult. Simple Measure Of Gobbledygook should
be the preferred measure of webpage readability. Parkinson’s disease information
websites require major text revision to comply with readability guidelines and to
be comprehensible to the average patient.
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Introduction
Parkinson’s disease (PD) is a common, progressive and
incurable chronic neurodegenerative condition with a
wide variety of motor and non-motor features, often
requiring complex treatment regimes. As with all chronic
diseases, patient education is essential to improve
patient understanding of the condition and its treatment.
In addition to the information patients receive from
healthcare professionals, many patients seek information
independently, with the internet being one commonly
used source of information.
An abundance of PD-related information is available on
the internet, with a Google search for ‘Parkinson’s
disease’ returning more than 4,630,000 webpages.
Increasing numbers of patients access healthcare
information via the internet, with an estimated 98 million
Americans searching for online health information in
2006.1 Many estimates of the prevalence of internet use
for seeking healthcare information appear, without peer
review, online or as private commercial releases. However,
several studies published in peer-reviewed journals have
suggested that 40–50% of the total population use the
internet for health information purposes, falling to around
30% in the over-60s age group.2–4
No published estimates of internet usage by PD patients
are available. However, PD patients with impulse control
disorders demonstrate pathological internet use (including
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pathological internet gambling), suggesting that at least
part of the PD population regularly uses the internet.5,6
Although the internet is a popular and convenient
source of consumer-orientated healthcare information,
these resources are only useful if the consumer is able
to comprehend the information presented.
Health literacy is defined as ‘the ability to perform basic
reading and numerical tasks required to function in the
healthcare environment’. Poor health literacy is associated
with poor compliance with treatment and poor disease
knowledge and may increase the risk of hospitalisation.7
Reading ability is an integral component of health
literacy; patients with inadequate literacy have difficulty
reading and understanding material written at the sixthgrade level (ages 11–12), while those with marginal
literacy have difficulty comprehending material written
at the tenth-grade level (ages 15–16).8 A 2007 report
estimated that 34% of US adults had only basic or below
basic general document reading literacy; this figure
increased to 61% in the over-65 age group.9 National
surveys in the UK show that 16% of the population has
low general literacy skills.10
Little is known about the degree of health literacy in the
UK population, with small studies suggesting that
inadequate health literacy is common.11 A large study in
a US publicly funded healthcare setting has confirmed
that inadequate health literacy is a particular problem
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In view of these high levels of inadequate literacy the
National Work Group on Literacy and Health, along
with the US Department of Health and Human Services
(USDHHS), recommends that to ensure adequate
comprehension, patient-orientated literature should be
written at or below the sixth-grade level (again, ages
11–12).12,13 The USDHHS classification system categorises
material as ‘easy to read’ only if written at or below a
sixth-grade level. Material between the seventh-grade
and ninth-grade levels is rated as ‘average difficulty’, and
material above the ninth-grade level is regarded as
‘difficult’.13 The UK currently has no quantitative
guidelines regarding levels of readability for patientorientated literature; hence the US guidelines outlined
above have been taken as the recommended standard in
terms of minimum readability levels for the purposes of
this study.
A previous small study of 27 websites using a single
measure of readability has suggested that online consumerorientated PD information exceeds both readability
recommendations and the reading abilities of the average
adult with an average grade level of 12 (i.e. ages 17–18).14
This study aimed to analyse the reading level of a large
sample of consumer-oriented online PD information
websites using two validated readability measures.
This study did not attempt to make an assessment of the
quality, accuracy or relevance of consumer-orientated
Parkinson’s information on the internet. These factors
are also major determinants of the usefulness of online
information.
This is the largest study of readability in consumerorientated PD literature of which we are aware to date
and the first to use the accurate Simple Measure Of
Gobbledygook (SMOG) readability formula.

Methods
Sampling method
We analysed the text content of the 100 highest ranked
consumer-orientated webpages (rather than whole
websites). This sample was selected on the basis of
Google search ranking and consumer orientation. A full
description of the sampling method is given below.
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We performed a Google search on 19 October 2009 for
the term ‘Parkinson’s disease’, which returned 4,630,000
English-language webpage results. Google was selected
as it is the most popular search engine, accounting for
more than 90% of consumer health-related search
activity in 2009, with a number of other search engines
making up the remaining 10%.15
Starting with the highest ranking non-sponsored webpage
link, each of the webpage results returned by this Google
search was reviewed by a single researcher (JL Hulley).
Initially, a decision was made as to whether the webpage
contained consumer-orientated healthcare information
(aimed primarily at lay persons) or was aimed at
healthcare professionals (journal articles, textbooks and
so on). Only consumer-orientated webpages containing
healthcare information regarding PD were included for
further assessment.
Each consumer-orientated webpage was then classified
by the following criteria:
1. Commercial or not-for-profit, with not-for-profit being
defined as the website of a registered charity,
educational institution or governmental organisation.
2. Website country of origin – classified as UK, USA or
other country.
This classification for each webpage was determined from
information contained in the ‘about us’ section of the
hosting website. This process was repeated for each
webpage search result in turn, until 100 webpages
containing consumer-orientated healthcare information
were identified. A sample size of 100 webpages was
selected as it was felt unlikely that most patients would
click on more than 100 consecutive links from a
Google search.
Where duplicate webpages were identified by the
search engine, only the highest ranked webpage was
included in the analysis. Unique webpages from the same
website were included, providing the information
contained in the webpage did not duplicate previously
analysed text content.
A second researcher (PR Fitzsimmons) independently
reviewed the webpages to confirm consumer orientation
and screen for duplicate results.
Readability assessment
Full webpage body text content was extracted into
Microsoft® Word 2007 and readability assessed using two
validated measures: the Flesch-Kincaid Grade Level and
SMOG formulae. These represent the most commonly
used readability measure (Flesch-Kincaid) and the most
exacting (SMOG). Titles, subtitles, references, weblinks and
advertising text were excluded from the analysis, with only
body text and bullet point text included.
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for older patients, with one-third of patients over the age
of 65 having inadequate or marginal health literacy. The
prevalence of inadequate literacy increased with age,
15.6% for ages 60–65 and 58% for ages >85 years and
when adjusted for education and cognitive impairment.
The adjusted odds ratio for having inadequate or marginal
health literacy for patients aged over 85 years was 8.62
(95% confidence interval [CI], 5.55–13.38);8 the majority
of patients with PD fall into this older age group. To date
we are not aware of any large-scale studies investigating
literacy levels in patients with PD.
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table 1 Distribution of webpages by USDHHS classification
and grade level
USDHHS
classification

Grade level

FleschKincaid
(% Articles)

SMOG
(% Articles)

Easy

4th–6th grade

4%

0%

Average

7th–9th grade

9%

1%

Difficult

10th–12th
grade

27%

10%

>12th grade

60%

89%

Note: 4–6th grade = British school age equivalent of 9–12 years.
7–9th grade = British school age equivalent of 12–15 years.
10–12th grade = British school age equivalent of 15–17 years.
>12th grade = British school age equivalent of 17 years and over.

The Flesch-Kincaid Grade Level formula is well
established and conveniently is often included as a
function in word-processing packages such as MS Word.
The Flesch-Kincaid formula produces a score that
estimates the grade level (number of years of education)
required to understand the text.16 Despite the formula’s
widespread use, validation studies have suggested it may
be of limited accuracy when grading low-level literacy
materials.17 The formula is expressed as [(0.39 x ASL) +
(11.8 x ASW) – 15.59], where ASL is the average
sentence length (number of words divided by number of
sentences) and ASW is the average syllables per word
(number of syllables divided by number of words).16
Previous versions of MS Word limited the maximum
calculated Flesch-Kincaid grade to 12; this formula error
has been corrected in the 2007 version.
Simple Measure Of Gobbledygook is a more exacting
measure of readability, and accurately grades for the
grade level required for complete text comprehension
(whereas the Flesch-Kincaid formula grades for less than
complete comprehension), demonstrating strong
correlation (r=0.985) with the required reading level in
validation studies.18 The SMOG formula, in brief terms,
consists of counting the words of three or more syllables
in three ten-sentence samples, calculating the count’s
square root and adding three to obtain the grade level.18
The SMOG level was calculated using an online calculator
produced by Professor Harry McLaughlin, the original
developer of the SMOG formula (http://www.
harrymclaughlin.com/SMOG.htm).
For the purposes of this study the reading grade level
required for the complete comprehension of text
material (i.e. the SMOG grade level) was taken as the
gold standard readability measure.
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Statistical analysis
Reading level data were categorised in line with USDHHS
standards and analysed in GraphPad Prism 4.0 (GraphPad
Software, San Diego, USA). The D’Agostino & Pearson
omnibus normality test demonstrated that SMOG and
Flesch-Kincaid Grade Level data followed a nonparametric distribution. As such, Wilcoxon’s signed rank
test was used to compare paired SMOG and FleschKincaid Grade Level values. Mann-Whitney and KruskalWallis tests were used to compare SMOG grade levels
in webpages of varying commercial nature (commercial
and not-for profit) and nationality (UK, USA and other)
respectively. Relationships between webpage ranking,
word count and readability were analysed using Spearman’s
correlation. Statistical significance was set at 0.05.

Results
Our analysis included 100 unique webpages. The mean
webpage word count was 1,450 (95% CI 1,081–1,818,
max. 11,148, min. 175). Of the 100 webpages analysed,
45% were run as commercial interests and 55% on a
not-for-profit basis. More than half (57%) of websites
were based in the USA, with 34% based in the UK and
9% based in other countries. Table 1 shows the
distribution of webpages by USDHHS classification and
grade level for the Flesch-Kincaid and SMOG formulae.
Mean Flesch-Kincaid grade level was 12.1 (95% CI
11.5–12.7), mean SMOG grade 14.6 (95% CI 14.2–15.1).
A significant correlation was seen between the grade
levels produced by the formulae (r=0.52, p<0.0001). The
Flesch-Kincaid formula significantly underestimated
reading difficulty compared with the gold standard
SMOG formula, with a mean underestimation of 2.52
grades (95% CI 1.97–3.07), p<0.0001.
A weak but significant correlation was observed between
SMOG readability and search engine ranking (r=0.35,
p=0.0004).
No significant correlation was observed between SMOG
readability and webpage word count (r=0.004, p=0.96).
Commercial websites were significantly easier to read
than not-for-profit websites, with a mean commercial
SMOG of 14.1 (95% CI 13.46–14.73) and a mean noncommercial SMOG of 15.1 (95% CI 14.5–15.65),
p=0.035.
No significant difference in SMOG grade level was
observed between webpages taken from websites based
in different countries.The mean SMOG for US webpages
was 14.3 (95% CI 13.7–14.8), the mean SMOG for UK
webpages was 15.3 (95% CI 14.4–16.1) and the mean
SMOG for webpages of other nationality was 14.5 (95%
CI 13.5–15.5), p=0.25.
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While the internet is a rapidly growing and highly
convenient source of information for patients, irrespective
of its quality, this information can only be helpful if
patients are able to understand it.
We found that the majority (60–89%) of consumerorientated PD information webpages are written at above
the 12th grade level and that none complied with the
USDHHS maximum recommended sixth-grade level
when readability was measured with SMOG. Our findings
are in keeping with a previous smaller study of readability
in online PD literature.14 Excessive levels of reading
difficulty have long been noted in printed patient
information.19 More recently, similar levels of poor readability
have been demonstrated in websites concerning other
areas of medicine, including mental health,20 epilepsy,21
general internal medicine22 and orthopaedic surgery.23
The readability levels of the webpages analysed contrast
sharply with the observed reading abilities of patients,
with the average adult reading between the seventh and
eighth grade,24 inferring only 1% of the webpages
included in this study would be fully comprehensible to
the average adult when measured by SMOG.
We found a small but significant difference in readability
of commercial and not-for-profit websites. The reason
for this is unclear, but we hypothesise that this may be
due to different writing styles in each of these sectors,
with commercial authors and editors aiming to ensure
the widest possible commercial audience by minimising
reading difficulty.
Readability levels were similarly poor in webpages
produced in the USA, UK and other countries, suggesting
that readability is likely to limit the ability of patients to
comprehend the contents of locally produced webpages
in most developed countries.
Webpage length was not significantly associated with
readability, suggesting that reading difficulty of these
websites is independent of word count and that
webpages with low word counts were of a similar level
of reading difficulty to longer webpages.

We observed a weak but significant correlation between
reading difficulty and Google search engine ranking. The
reason for this is unclear but suggests that higher ranked
webpages may be easier to read.
This is the first study of readability in consumerorientated PD literature to use the SMOG formula
which accurately grades for complete comprehension of
reading materials.The Flesch-Kincaid formula may appear
to be an attractive method of determining readability,
primarily because of its incorporation in commercial
word-processing software. However, compared with the
gold standard readability measure grading for complete
comprehension of text, Flesch-Kincaid significantly
underestimated reading difficulty, presumably due to its
grading for less than complete comprehension of
written material. As such, we recommend that SMOG
should be the preferred measure of readability when
evaluating consumer-orientated healthcare material
(several online SMOG calculators are now available).
Our study is limited in that we did not undertake an
assessment of the quality, accuracy or relevance of the
information presented. As such, we are unable to
comment as to whether information quality is preserved
in webpages written at low literacy levels. However,
while providing good quality information is of critical
importance, its positive impact is negligible if that
information is presented in an unintelligible format.
By reporting the discrepancy between levels of website
readability and population estimates of literacy we hope
to encourage compliance with readability guidelines and
thus improve accessibility to online information for
patients with PD.
Website editors should consider introducing minimum
readability policies based on USDHHS guidelines
and also consider routine monitoring of content
readability with SMOG to increase the accessibility and
ease of comprehension of online consumer-orientated
healthcare information.
In summary, the majority of consumer-orientated PD
information websites require major text revision to
comply with readability guidelines and to be
comprehensible to the average patient.
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