Journal of Cancer Education (2023) 38:462-466
https://doi.org/10.1007/513187-022-02140-4

=

Check for
updates

Investigation of the Readability and Reliability of Online Health
Information for Cancer Patients During the Coronavirus Pandemic

Cameron Schluter'? - Maia Fefer? - Grace Lee>* . Isaac G. Alty>* - Edward Christopher Dee**¢

Accepted: 17 January 2022 / Published online: 25 April 2022
© The Author(s) under exclusive licence to American Association for Cancer Education 2022

Abstract

For cancer patients undergoing treatment who may be at higher risk of COVID-19, access to high-quality online health
information (OHI) may be of particular importance amidst a plethora of harmful medical misinformation online. Therefore,
we assessed the readability and quality of OHI available for various cancer types and treatment modalities. Search phrases
included “cancer radiation COVID,” “cancer surgery COVID,” “cancer chemotherapy COVID,” and “cancer type COVID,”
for the fourteen most common cancer types (e.g., “prostate cancer COVID” and “breast cancer COVID”), yielding a total of
17 search phrases. The first 20 sources were recorded and analyzed for each keyword, yielding a total of 340 unique sources.
For each of these sources, the approximate grade level required to comprehend the text was calculated as a mean of five
validated readability scores; subsequently, for the first ten results of each search, the DISCERN tool was manually used to
assess quality. Search terms were translated into Spanish and French, and a quality assessment using the Health on the Net
Code (HONCcode) accreditation was conducted. The median grade level readability for all sources was 13 (IQR 11-14).
Median DISCERN scores for the 170 sources assessed were 55 out of 75, suggesting good quality. OHI with quality scores
below the median DISCERN score had a median readability of 12.5 (IQR 11-14) grade reading level vs 14 (IQR 12-17)
for those above the median DISCERN score (7-test P <0.0001). Percentages of HONcode-accredited websites were 34.9%,
39.9%, and 38.6% for English, Spanish, and French OHI, respectively. We conclude that efforts are needed to make high-
quality OHI available at the appropriate reading level for patients with cancer; such efforts may contribute to the alleviation
of disparities in access to healthcare information.
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Introduction

Perhaps accelerated by the COVID-19 pandemic where the
need for physical distancing has reduced in-person patient-
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physician encounters, online health information (OHI)
remains a critical contributor to patient education [1].
For cancer patients undergoing treatment who may be at
higher risk of COVID-19 infection and symptoms of greater
severity, access to high-quality OHI may be of particular
importance [1, 2]. With the rising reliance of OHI for can-
cer patients in recent years [3], there is a growing necessity
for reliable and accessible OHI in the midst of potentially
harmful medical misinformation [2], particularly for cancer
patients for whom early detection of tumors is important in
providing treatment.

Readability—the approximate level of education needed
to comprehend a piece of text—is an important aspect of
accessible OHI [4-6]. The American Medical Association
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(AMA) suggests the provision of OHI at a sixth-grade read-
ing level to appropriately serve the average US reader and
to improve retention of health information [7]. As OHI has
been shown to influence patient decisions [8], the impor-
tance of accessible and high-quality OHI is crucial, particu-
larly during an era with an increasing dependence on virtual
visits and online resources. We therefore aim to analyze the
readability and quality of OHI available for cancer patients
during the COVID-19 pandemic.

Given the harmful potential of misinformation surround-
ing the COVID-19 pandemic and the importance of proper
treatment for cancer patients, it is important to understand
and analyze the accessibility, reliability, and quality of OHI
available for various cancer types and treatments as these
diseases relate to COVID-19. We hypothesize that OHI
regarding coronavirus for cancer patients would have highly
variable quality and would require a grade reading level
greater than the AMA recommended sixth-grade, possibly
impacting patient decisions and comprehension regarding
their treatment options.

Methods

Google Trends (Google, Mountain View, CA) was used
to assess the United States search frequency of “coronavi-
rus” and “COVID,” with the more commonly used term,
“COVID,” selected. A focus group decided the three can-
cer treatment modalities and fourteen most common can-
cer types would constitute the search phrases, constructed
as “cancer type/treatment modality + COVID,” yielding
17 search phrases (Table 1). Since patients are unlikely to
search past the first two pages [9], the first 20 sources were
recorded and analyzed for each search phrase, yielding 340
unique sources compiled on June 30, 2020.

These sources were categorized by a single author
(C.G.S.) based on their classification as “news,” “medi-
cal sources for provider or research,” “medical sources for
patient,” and “other.” The readability of each source was
assessed with the readability test tool (WebFX, Harrisburg,
PA) by examining the full text and calculating the read-
ing level based on school grade. The WebFX instrument
generates a composite readability grade level (CGL) that
represents the rounded average of five validated readability
formulas, namely the Flesch Kincaid Grade Level, the Gun-
ning Fog Score, the SMOG Index, the Coleman Liau Index,
and the Automated Readability Index [4, 10]. We chose to
report the average of these five validated metrics (i.e., the
CGL) to account for some variability in how these scores
are calculated.

Quality was assessed for the first ten results of each search
(n=170) using the DISCERN instrument [6]. DISCERN
consists of 15 questions scored out of 5 for a maximum

Table 1 Displays the observed median and interquartile range for
grade reading level and DISCERN scores out of 75 for each English
search phrase used. The AMA recommends a grade readability of 6
and the median DISCERN score that determined high- or low-quality
sources was a score of 55

Median readability (IQR) Median

DISCERN
(IQR)
Cancer surgery COVID 13 (11,14) 54 (51,57)
Cancer chemotherapy 13 (11,14) 54 (52,62)
COVID
Cancer radiation COVID 13.5 (12,15) 58 (54,64)
Bladder cancer COVID 13 (12,15) 55 (53,56)
Breast cancer COVID 12 (11,15) 58 (55,60)
Colon cancer COVID 14 (12.75,17) 57 (54,61)
Endometrial cancer COVID 14 (12,15.25) 57 (51,58)
Kidney cancer COVID 13 (12,16) 57 (54,63)
Leukemia COVID 14.5 (12,15.25) 62 (61,64)
Liver cancer COVID 14 (12.75,16) 56 (41,60)
Lung cancer COVID 12.5 (10.75,14) 57 (55,61)
Melanoma COVID 13 (11,15.25) 55 (47,55)
Non-Hodgkin lymphoma 12.5(11,14.5) 54 (50,57)
COVID
Pancreatic cancer COVID 14.5 (12,15.25) 55 (48,57)
Prostate cancer COVID 13.5(12,15.5) 51 (50,53)
Rectal cancer COVID 16.5 (13.75,17) 53 (52,57)
Thyroid cancer COVID 12.5(11,14) 52 (46,60)
News sources 13 (11,15) 54 (49,62)
Medical sources for pro- 13 (11,15) 57 (54,61)
vider
Medical sources for patient 13 (12,15) 55 (49,60)

score of 75 and is utilized widely to assess the reliability
and quality of OHI for treatment options [10-12]. The two
primary sections of the DISCERN survey are “is the publi-
cation reliable” (Section 1) and “how good is the quality of
information on treatment choices” (Section 2). Two authors
(C.G.S. and E.C.D.) independently scored each source, con-
ferred, and agreed upon each DISCERN rating, while omit-
ting the subjective final question of the DISCERN instru-
ment “rate the overall quality of the publication.” DISCERN
scores were then binarized at the observed median to label
the sources collected as “high quality” or “low quality” and
were then compared in relation to the sources’ grade level
readability.

Lastly, a multilingual quality assessment, with each
search phrase translated into Spanish and French, was
conducted using the language-agnostic Health on the Net
Code certification for the first 10 sources of each keyword
to rapidly address and identify credible and reliable OHI [6,
13, 14]. The Health on the Net Foundation is a non-profit,
non-governmental organization [6] formed with the intent
of identifying and certifying reliable and credible OHI for
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safe use on the internet. ¢ tests, one-way analysis of variance
(ANOVA), and Pearson correlation were used to compare
readability and quality metrics with significance defined at
a=0.05.

Results

The 340 sources collected and classified were composed of
19 news sources, 114 medical research sources, 164 medical
resources for patient, and 43 other sources.

Median grade level readability for all sources was 13
(IQR 11-14). In terms of subgroups, the median grade
level readability was 13 (IQR 11-15) for news sources,
14 (IQR 11-15) for medical research sources, 13 (IQR
12-15) for medical resources for patient, and 12 (11-14)
for other sources. The readability scores of binarily

Readability (Grade Level)

B Low Quality Readablity [l High Quality Readability

Fig. 1 Boxplot describing readability grade level of OHI stratified by
quality binarized at median DISCERN score. Median and mean are
marked within the boxplots. The red line indicates the desired sixth-
grade reading level as determined by the AMA

Fig.2 Scatterplot of readability
versus quality of OHI for cancer
and COVID for a line of best fit 18
using news-related articles (a)
and medical-related resources

(b)

News

y=0.2796x - 2.1883
16 R*=0.5576

Readability

40 50 60

DISCERN Score
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defined high- and low-quality sources demonstrated a sta-
tistically significant difference; low-quality OHI recorded
amedian 12.5 (IQR 11-14) grade reading level vs 14 (IQR
12-17) for high-quality OHI (#-test p <0.0001, Fig. 1).
Further analysis through Pearson correlation tests of the
different source classes also showed a significant associa-
tion between the quality and readability of news articles
(r=0.75, p<0.001, Fig. 2a) and medical research and
patient resources (r=0.63, p <0.001, Fig. 2b).

The search phrase with the highest readability was “rec-
tal cancer covid” at a median grade reading level of 16.5
(IQR 13.75-17), whereas the search phrase with the lowest
readability was “breast cancer covid” at a median grade
reading level of 12 (IQR 11-15) (Table 1). However, the
readability levels among the fourteen most common can-
cer types were not significantly different amongst cancer
subtypes (ANOVA F=1.083, p=0.38).

The median DISCERN scores for the 170 sources
assessed was 55 (IQR 51-60) out of 75, which corresponds
to “good” quality OHI. The disease site with the high-
est DISCERN score was “leukemia covid” with a median
DISCERN score of 62 (IQR 61-64), whereas the disease
site with the lowest DISCERN score was “prostate cancer
covid” with a median DISCERN score of 51 (IQR 50-53).
Stratified by OHI classification, the collected median DIS-
CERN scores were 54 (IQR 49.5-61.5) for news, 57 (IQR
54-61) for medical sources for research or provider, and
55 (IQR 49-60) for medical sources for patients (Table 1).

With regard to HONcode accreditation, there were 59
HON-accredited websites in English (34.9%), 65 in Span-
ish (39.9%), and 61 in French (38.6%). DISCERN scores
were significantly different when comparing HON-accred-
ited vs. non-HON-accredited sources with median scores
of 57 and 54 respectively (¢-test p=0.02). Reading level
was also significantly different when comparing HON-
accredited vs. non-HON-accredited sources with median
scores of 15 and 13 respectively (¢-test p=0.001).

Medical Sources for Patients and Providers

Readability
i
w

70 30 40 50 60 70
DISCERN Score
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Discussion

The elevated risk of poor COVID-19 outcomes faced by
cancer patients and the often misunderstood value of phys-
ical distancing, mask wearing, and vaccines underscore
the importance of access to high-quality OHI, particularly
during the COVID-19 pandemic [1]. We found that for
14 cancer types, OHI quality as it pertains to cancer and
COVID-19 was on average “good,” although the required
grade level readability was well above the AMA recom-
mended sixth-grade level. The recorded data displayed a
median readability of 13, requiring at least a high school
degree to fully comprehend crucial COVID-19 informa-
tion, thus potentially exacerbating the disparities in health
literacy among cancer patients in America. Furthermore,
these findings are likely representative of where most can-
cer patients are obtaining their information as it pertains to
their treatment options amidst the COVID-19 pandemic,
given most patients are unlikely to search beyond the first
two pages of Google [9].

Unfortunately, little progress has been made towards
improving the readability of cancer OHI; studies from
the early 2000s showed that readability requirements of
cancer OHI at the time were well beyond recommended
levels [15]. However, in light of the COVID-19 pandemic
and the increased vulnerability of patients with cancer at
this time, high-quality and accessible OHI has found new
significance [3]. The political and economic valence of
the COVID-19 pandemic highlights further the impor-
tance of patient education, given the growing proportion
of cancer patients accessing OHI [2], and thus a greater
need for more widely accessible OHI to educate people
with cancer, particularly those receiving treatment during
the pandemic. However, the most frequently read COVID-
19 and cancer OHI have been found to be significantly
above the grade reading level recommended by the AMA,
possibly impairing patients’ understanding of treatment
options for cancer patients during the coronavirus pan-
demic. Additionally, the lack of significant difference in
readability across cancer types underscores the need to
make cancer OHI more readable across the spectrum of
disease subtypes.

We further found that higher quality OHI was associ-
ated with a greater required reading level; these findings
are concerning, as poor-quality OHI may worsen, rather
than alleviate, disparities in patient understanding and
health literacy. This observed correlation in the discrep-
ancy of accessibility and quality of cancer OHI illumi-
nates the difficulties and limitations for patients with can-
cer who may experience difficulty comprehending OHI at
higher-grade reading levels, and may also influence wide-
spread misunderstanding of treatment options and proper

COVID-19 safety precautions. High required readability
was found not just in medical journals or sources intended
for physicians, but was also present in OHI designated for
patient education and news articles, raising the possibil-
ity that high readability of commonly accessed OHI may
exacerbate disparities in health literacy specifically for
patients with cancer during the pandemic [6].

Though the quality of the recorded sources remains
high among OHI for providers and patients based on the
DISCERN score, our findings highlight the urgent need for
efforts to make OHI more accessible for patients with can-
cer in line with the American Medical Association’s sug-
gested grade reading level. Efforts devoted to decreasing the
required readability of cancer OHI, or providing OHI at the
appropriate reading level, may narrow disparities in patient
understanding and permit wider audiences of readers to fully
comprehend cancer OHI. With the growing importance of
OHI in guiding patient treatment decisions and given the
impact of the pandemic on cancer care [3], there is great
urgency in ensuring that all patients with cancer are access-
ing and, critically, understanding cancer OHI such that they
can make informed treatment decisions.

It is important to note that the observed quality of news
sources was lowest in comparison to the other subgroups of
sources, as determined by their median DISCERN score,
suggesting that news outlets may release less reliable health
information as they decrease the grade reading level. This
finding has been noted in prior cancer literature as well [16],
underscoring the need for more judicious use of news outlets
in guiding medical decisions. Educating patients about the
quality of various OHI sources—and guiding them towards
decisions best suited to their goals and values—is critical.

As patients with cancer refer to the internet for medical
information, the utility of OHI is dependent upon appro-
priate usage by its consumers. eHealth literacy is defined
as “the ability to seek, find, and understand health infor-
mation from electronic sources and apply the knowledge
gained to addressing a health problem” [17] and is becoming
increasingly crucial in evaluating health literacy and reduc-
ing patient costs [6]. The increase in reliance upon OHI
for patients with cancer and the accompanying benefits are
dependent upon the retention and comprehension of the pre-
sented materials by the patient, thus highlighting the impor-
tance of eHealth literacy. Therefore, greater efforts should
be made to assess and enhance eHealth literacy in conjunc-
tion with improving the accessibility of OHI to avoid the
spread of misinformation and allow for high-quality OHI to
become more prevalent and trusted as a tool to aid informed
decision-making.

Our findings are limited by sample size and the subjective
nature of validated OHI quality metrics. Additionally, the
readability metrics utilized are only capable of approximat-
ing patient experience and are subject to variability among
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patients with cancer. However, the methodology of the usage
of quality and readability metrics was standardized across all
340 sources, resulting in consistent analysis of each source
and observable trends of cancer OHI. Furthermore, efforts
are needed to make high-quality OHI available at the appro-
priate reading level for patients with cancer; such efforts are
of particular importance during the pandemic and may serve
to alleviate disparities in access to healthcare information.
Further investigations are needed to assess the quality
and readability of COVID-19 and cancer OHI for other
languages given the global implications of the COVID-19
pandemic. Additionally, further studies examining cancer
COVID-19 OHI utilizing patient questionnaires could more
accurately assess actual patient experiences [2] in terms of
their perceived readability and accessibility of these OHI.
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