Original Article

Cancer Control
Volume 28: |-10

Health Services: A Mixed Methods © The Author(s) 2021

Article reuse guidelines:
Assessment of Canadian Cancer Patient DO 10.171107527482 1989709
journals.sagepub.com/home/ccx

Education Materials Related to the 2019 ©SAGE
Novel Coronavirus

Courtney van Ballegooie, BSc'?®, and Peter Hoang, MD*?

Abstract

The 2019 novel coronavirus (COVID-19) pandemic has prompted the reorganization in the scheduling and method of care for
many patients, including patients diagnosed with cancer. Cancer patients, who have an immunocompromised status, may be at a
higher risk of severe symptoms from infection with COVID-19. While information is rapidly evolving regarding COVID-19,
Canada, both nationally and provincially, has been conveying new information to patients online. Ve assessed the content and
readability of COVID-19-related online Canadian patient education material (PEM) for cancer patients to determine if the content
of the material was written at a grade reading level that the majority of Canadians can understand. PEMs were extracted from
provincial cancer agencies and the national Canadian Cancer Society, evaluated using |0 readability scales, qualitatively analyzed to
identify their themes and difficult word content. Thirty-eight PEMs from both national and provincial cancers associations were,
on average, written above the recommended 7th grade level. Each of the associations’ average grade levels were: BC Cancer
(11.00 95% confidence interval [Cl] 8.27-13.38), CancerControl Alberta (10.46 95% Cl 8.29-12.62), Saskatchewan Cancer Agency
(11.08 95% CI 9.37-12.80), Cancer Care Manitoba (9.55 95% Cl 6.02-13.01), Cancer Care Ontario (9.35 95% CI 6.80-11.90),
Cancer Care Nova Scotia (10.95 95% Cl 9.86-12.04), Cancer Care Eastern Health Newfoundland and Labrador (10.14 95%
Cl 6.87-13.41), and the Canadian Cancer Society (10.06 95% CI 8.07-12.05). Thematic analysis identified 4 themes: public
health strategy, information about COVID-19, patient instructions during COVID-19, and resources. Fifty-three percent of the
complex words identified were medical jargon. This represents an opportunity to improve PEM readability, to allow for greater
comprehension amongst a wider target audience.
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perception has led to a decrease in quality of life (QoL) for
patients, including an increase in depression and anxiety.®’
One method of increasing patient QoL while conveying infor-
mation on the rapidly evolving situation is through effective
patient education.

Readability plays a key role in patient education and
directly impacts patient’s ability to access, understand, and
utilize information in order to create an informed decision
regarding their health. This concept, also known as health
literacy, has been linked to positive health outcomes such as
increased patient satisfaction and adherence to treatment,
improved physician communication, and decreased anxiety
and depression.'®'® Studies have indicated that a substantial
proportion of health-care content is written at a >10th grade
reading level, however, the majority of Canadian adults read
between an 8th to 9th grade reading level.'®'® Reading level
recommendations of patient education materials (PEMs) sug-
gest that the documents should be at, or below, a 7th grade
reading level.”*' This recommendation is reflective of the
observations that a person’s comprehension is lower than their
reading level and that health literacy levels for approximately
50% of Canadian adults falls below a high school level. In
order to remain accessible for all patients, PEMs should
accordingly be written 2 grade levels below the population
average.'®?>?% In this study, Canadian cancer PEMs relating
to COVID-19 from provincial and national cancer associa-
tions were assessed for their readability using 10 readability
scales. The content of the PEMs was also qualitatively eval-
uated to identify themes.

Methods

Sample Collection

During July 2020, all internet-based PEMs were exhaustively
downloaded from the associations’ websites. These organiza-
tions are listed in Table 1 along with the number of unique
PEMs obtained from each website. The downloaded PEMs
included materials describing COVID-19-related disruptions,
risks, and resources with intended use by cancer patients.
Therefore, this excluded material such as those intended for
health care providers. PEMs were manually converted to a
Microsoft Word document (Microsoft Corp) for further analy-
sis. Text sections of nonmedical information such as page num-
bers, disclaimers, contact details, tables, images, references,
website addresses, and webpage navigation were excluded
from assessment.”* The specific online locations of each prov-
ince’s and national cancer association’s PEMs can be found in
Supplementary Table 1.

Development of Coding Schema and Document Analysis

PEMs were qualitatively coded to identify themes. Two
members (CVB and PH) independently identified and coded
salient themes and subthemes from the PEMs. Themes
underwent constant comparative analysis to systematically

Table I. Cancer Association Patient Education Material: A Depiction
of the Canadian Cancer Associations That Provide Patient Education
Material Related to 2019 Novel Coronavirus and Their Respective-
Number of Documents.

Documents,
Canadian Cancer Association No.

BC Cancer

CancerControl Alberta

Saskatchewan Cancer Agency

Cancer Care Manitoba

Cancer Care Ontario

Quebec Ministry of Health and Social Services

New Brunswick Cancer Network

Cancer Care Nova Scotia

Prince Edward Island Cancer Center

Cancer Care Eastern Health, Newfoundland and
Labrador

Canadian Cancer Society
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interpret and define themes as described below.?” Open cod-
ing was initially completed on PEMs of similar topics from
each association (e.g. Information about COVID-19, cancer
screening during COVID-19, etc.) to compare between
PEMs and determine their primary concepts. These were
then compared with the second author in order to validate
themes. PEMs of separate topics were then analyzed, and
similar codes were then grouped into a concept map to
generate themes and subthemes. Triangulation was com-
pleted via several methods. PEMs from multiple Canadian
associations were obtained to provide perspectives from var-
ious healthcare systems. Independently formed themes were
compared between the authors, who are of different profes-
sional backgrounds. Finally, a mixed methods approach was
undertaken, wherein a difficult word analysis would provide
context to the themes via the types and frequency of the
complex words identified, particularly medical terms.?®
Themes were compared to confirm consensus between
authors (CVB and PH) and for the saturation of themes,
where possible.

Document Readability Analysis

A readability assessment was then performed on the PEMs
using the software package Readability Studio professional
edition version 2019.3 (Oleander Software, Ltd). The scales
selected report a “grade-level equivalent”, which indicates
the number of years of formal education that a reader would
need in order to understand the PEM. The readability scales
used to determine the grade level of the PEMs included
eight numerical scales and two graphical scales. The eight
readability grade level scales comprised of the Degrees of
Reading Power (DRP) and Grade Equivalent (GE) test,
Flesch-Kincaid Grade Level (FK), Simple Measure of Gob-
bledygook Index (SMOG), Coleman-Liau Index (CLI),
Gunning Fog Index (GF), New Fog Count (NFC), New
Dale-Chall (NDC), and Ford, Caylor, Sticht (FORCAST)
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scale. The two graphical scales included the Raygor Read-
ability Estimate Graph (RREG), and the Fry Readability
Graph (FRG). While these ten scales are frequently used
with medical texts and offer externally validated measures
of readability, special emphasis should be given to the
SMOG Index readability formula as it is the recommended
readability tool for PEMs by the National Cancer Institute
and National Institute of Health.?*-*7-8

While many of the readability scales assume narrative
text, PEMs often contain non-narrative text that must be
modified before the analysis. This includes the addition of
full stops for headings as well as the modification of bullet
points to form complete sentences for analysis. In order to
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Figure |. Depicts the average of the eight numerical readability
analyses: Ford, Caylor, Sticht (FORCAST), Flesch-Kincaid Grade
Level, Simple Measure of Gobbledygook (SMOG) Index, Coleman-
Liau Index, and Gunning Fog Index (FOG) for the patient education
materials (PEMs) from national and provincial cancer associations.

address this limitation, PEMs were individually edited to
create high- and low-sentence number documents. For
example, in high sentence number documents, each individ-
ual bullet point was treated as an independent sentence. On
the other hand, llow sentence number documents had each
bullet point separated with a comma with the final bullet
point ending the sentence. These high- and low- sentence
number documents typically result in low- and high- grade
level estimates respectively when analyzed with narrative
based readability scales. These low- and high- grade level
estimates were then averaged to take into account the non-
narrative structure that many of the PEMs contain in order
to better mitigate the inaccuracies they cause in many of the
readability tests.?’” The average readability levels of the
high- and low- sentence number documents using the aver-
age of the eight numerical scales can be seen in Figure 1
and the eight individual scales in Figure 2, generated using
Prism 8 software. Readability Studio was used to generate
the two graphical scales, Figures 3 and 4.

Difficult Word Analysis

Readability Studio extracted individual words from each of
the PEMs. The analysis included the identification of the
percentage of complex words (3+ syllable words) in each
PEM, the percentage of long (6+ characters) words, as well
as the percentage of unfamiliar words according to the NDC
criteria. In addition to the analysis performed by the software,
words were further analyzed in order to provide suggestions to
increase the readability of the documents. Words were com-
pared to the NDC word list as well as the New General Ser-
vice List (NGSL) and those that appeared in either of the lists
were removed and considered as non-jargon words.?’ All
words with 3+ syllables were then extracted, and different
tenses of the same word were combined. Hyphenated words
were only included if one or more of the components con-
tained unfamiliar words. Alternative words were then pro-
posed for any 3-syllable word that appeared in 3 or more

CLI
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BC Cancer [——
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Canadian Cancer Society | E———
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Cancer Care Nova Scoti {E———
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Figure 2. Depicts a compilation of each of the different numerical readability analyses: Ford, Caylor, Sticht (FORCAST), Flesch-Kincaid Grade
Level, Simple Measure of Gobbledygook (SMOG) Index, Coleman-Liau Index, and Gunning Fog Index (FOG) for the patient education materials

(PEMs) from national and provincial cancer associations.
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Figure 3. Fry Readability Estimate Graph of all online patient education materials (PEMs) collected from provincial and national cancer
associations using a) high-sentence number estimates and b) low-sentence number estimates. The Fry Readability Estimate Graph visually
demonstrates the readability of the PEMs by the intersection of the amount of long words per 100 words and sentences per 100 words.
Numbers within the graph indicate the approximate reading grade level. Circles indicate reading levels of individual PEMs.

PEMs, either using Readability Studio, the Merriam-Webster
Thesaurus, or in consultation with a medical doctor (PH), in
order to identify synonyms that can decrease the difficulty of
the word.

Statistical Methods

Graphical data in Figure 1 and Figure 2 were reported as the
mean with the error bars representing the standard deviation.
Data sets had their normality tested using a Shapiro-Wilk test.
Equal variance was tested using a Brown-Forsythe test.
Normally distributed data with equal variance then underwent
a 1-way Analysis of Variance (ANOVA). If the data was not
normally distributed, then a non-parametric, Kruskal-Wallis

test, was employed. Multiple comparison’s tests, such as
Dunn’s tests, were utilized to identify differences between
sample means. Statistics were analyzed using Graph Pad
Prism 8.

Results

Readability Analysis

After the bullet points were converted to plain text, the
high- and low- sentence estimate PEMs were subjected to
a number of readability tests, including DRP GE, FK,
SMOG, CLI, GF, NFC, NDC, and FORCAST, and aver-
aged. Figure 2 illustrates a summary of the results for
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Figure 4. Raygor Readability Graph of all online patient education materials (PEMs) collected from provincial and national cancer associations
using a) high-sentence number estimates and b) low-sentence number estimates. The Raygor Readability Graph visually demonstrates the
readability of PEMs by the intersection of the number of syllables per 100 words and the number of sentences per 100 words. Numbers within
the graph indicate the approximate reading grade level. Circles indicate reading levels of individual PEMs.

cancer associations that contain more than one PEM. The
average grade reading level of the eight readability scales
for the 38 PEMs were: BC Cancer (11.00 95% confidence
interval [CI] 8.27-13.38), CancerControl Alberta (10.46
95% CI 8.29-12.62), Saskatchewan Cancer Agency (11.08
95% CI 9.37-12.80), Cancer Care Manitoba (9.55 95% CI
6.02-13.01), Cancer Care Ontario (9.35 95% CI 6.80-11.90),
Cancer Care Nova Scotia (10.95 95% CI 9.86-12.04), Can-
cer Care Eastern Health Newfoundland and Labrador (10.14
95% CI 6.87-13.41), and the Canadian Cancer Society
(10.06 95% CI 8.07-12.05). These averaged grade levels,
as seen in Figure 1, had no statistical difference between
the different cancer associations. The overall mean was

10.65 (95% CI 9.92-11.39), with a range from 3 to 18.
Individual readability scores for each of the associations can
be seen in Table 2. The FRG of the high sentence estimate,
as seen in Figure 3a, ranges from a 7th grade to a 17th
(university educated) reading level. The FRG of the low
sentence estimate ranges from an 8th grade to 17th grade
reading level with the majority of PEMs requiring an 11th
grade reading level (Figure 3b). The RREG of the high
sentence estimate (Figure 4a) ranges from a 6th grade read-
ing level to a grade level equivalent to that in university.
The RREG of the low sentence estimate ranges from a 7th
grade to a university grade reading level with the majority
of PEMs requiring a college reading level (Figure 4b).
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Table 2. Mean Grade Reading Level and 95% Confidence Interval of Cancer Association Patient Education Materials for Each of the Individual

Numerical Readability Assessment Tools.

CLI NDC GE FK FORCAST GF NFC SMOG

BC Cancer 12.10 + 2.61 10.36 + 3.61 1201 + 4.16 1026 + 266 11.13 + 1.10 11.63 + 286 792 + 220 1261 + 1.98

CancerControl 11.80 + 238 9.75 + 236 I11.15 + 3.00 10.13 + 237 11.16 + 0.99 1041 + 1.50 6.82 + 147 1244 + 1.63
Alberta

Saskatchewan 1246 + 1.12 975 + 1.71 1246 + 1.79 1040 + 0.77 11.40 + 0.50 [1.35 + 1.08 830 + 045 12.55 + 0.68
Cancer Agency

Cancer Care 10.95 8.50 9.40 9.15 10.90 9.35 6.15 12.00
Manitoba

Cancer Care 11.03 + 233 817 +289 9.68 + 3.03 878 + .14 1097 + 091 9.07 + 0.68 6.02 + 045 [1.10 + 0.6
Ontario

Cancer Care Nova 1199 + 1.35 9.66 + 149 11.67 + 2.05 1090 + .74 11.2]1 + 0.58 1133 + 1.63 7.88 + 1.65 13.00 + 1.40
Scotia

Cancer Care I1.10 9.50 10.90 9.60 11.00 10.50 6.55 12
Eastern Health,
Newfoundland
and Labrador

Canadian Cancer I1.12 + 123 883 + 1.54 1023 + 1.70 9.65 + 1.26 11.07 + 0.70 1032 + .12 722 + 1.34 12.03 + 0.98

Society

Difficult Word Analysis

From the difficult word analysis, it was found that the PEMs,
on average, were comprised of 17.36% =+ 0.04 complex words
which contained 3 or more syllables, 38.66% + 0.05 of words
that contain 6 or more characters, and 24.13% =+ 0.05 of words
which were unfamiliar. From this analysis, it was found that the
majority of unfamiliar or difficult words, 53%, were medically
related terms. The most frequent terms included Outpatient
(-s), Designate (-ed; -tion), Pandemic, Medication (-s), Phar-
macy (-ies) [Pharmacist], and Physician (-s). Table 3 describes
all the difficult words found on the inclusion criteria, their
frequency, and recommended alternatives.

Qualitative Themes

Qualitative analysis identified 4 major themes: public health
strategy, information about COVID-19, patient instructions
during COVID-19, and resources. Subthemes are described
under each individual theme.

Public Health Strategy

The subthemes for the public health strategy included: protect-
ing patients and healthcare workers, providing up to date infor-
mation, and changes to visitation and appointment policies.
Each province identified actions that they were undertaking
as a result of COVID-19. The primary goals of each health
authority were to provide up-to-date information and protect
patients and healthcare workers. Due to the pandemic, changes
occurred to regular services including cancer screening pro-
grams, laboratory and diagnostic testing capacity, volunteer
programs, visitation policies, and appointment settings. Prov-
inces attempted to maintain imaging, radiation, and chemother-
apy for cancer patients where possible. Visitation protocols

were regularly described in five provinces, and predominantly
required patients to attend appointments alone, except under
limited circumstances such as a new cancer diagnosis.

Information About COVID-19

Symptoms and risk were subthemes regularly described under
information about COVID-19. Information about the novel
coronavirus included the wide range of symptoms, symptoms
in the context of cancer therapy (e.g. cough after radiation),
route of transmission, and the lack of a vaccine. Patients who
have chronic conditions or a diagnosis of cancer, particularly if
receiving or recently completed chemotherapy, were identified
to be at a particularly high risk of severe symptoms.

Patient Instructions During COVID-19

Given the nature of these PEMs were to partly provide instruc-
tions for patients, subthemes included instructions during ill-
ness and self-protection strategies during COVID-19.
Instructions were divided into actions during illness, preventa-
tive measures, and maintaining mental health. Criteria were
provided based on the severity of symptoms (e.g. calling 911
or going to the emergency department as a cancer patient who
has a fever with new cough or shortness of breath). Patients
were asked to regularly call their oncology team and keep them
updated on changes in health status. Preventative measures
include self-isolation, avoiding non-essential travel and
in-person gatherings, wearing a mask, and healthy lifestyle
behaviors (e.g. smoking cessation, socialization, etc.). PEMs
normalized mental health concerns and informed patients of
signs of stress as well as coping strategies.
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Table 3. Difficult Words With Alternative Word Recommendations: A Depiction of the Canadian Cancer Associations That Provide Patient

Education Material Related to 2019 Novel Coronavirus.

Difficult Word* Frequency Alternatives™*

Abnormal (-ity; -ities) I5 Different; Unexpected result(s)
Addiction (-s) 20 N/A

Attending (Physician) 6 Primary doctor

Ambulatory 6 Clinic; Office setting
Authority (-ies) 24 Expert; Health Service
Caregiver (-s) 17 Carer

Cervical 13 N/A

Cessation 10 Cease; Close; Stop; Halt
Chemotherapy 17 Cancer treatment

Cognitive 16 Thinking ability

Confidential 7 Private; Not made public
Continually 3 Many times; Often
Coronavirus 6 COVID

Designate (-ed; -tion) 49 Appoint; Choose; Assign
Diabetes 6 High sugars

Diagnose (-is; -ed) 10 Identify disease

Diagnostic (-s) 20 Lab test; X-ray; etc.
Disinfect (-ing) 7 Clean

Duration (-s) 7 Time; Time span

Eligible (-ility) 7 Able; Able to
Immunocompromised 12 Immune impaired; Weakened immune response
Impact (-ed or -ing) 6 Change (-ed; -ing)

In-patient (-s) 16 In hospital

Influenza 5 The flu

Mammogram (-s; -graphy) 29 Breast imaging

Media 6 News; T.V.; Press
Medication (-s) 34 Treatment; Drug

Meditate 4 Reflect; Think (about or over)
Minimize (-ing) I5 Decrease; Dismiss
Municipality 4 City; Town; Area

(Non- or Semi-) Urgent 23 N/A

Notified 3 Informed; Advised
Oncology [Oncologist (- s)] 25 Cancer [Doctor]

Ongoing 4 In progress; Under way
Overwhelmed 4 Awed; Stunned; Surprised
Outpatient (-s) 50 Clinic; Office setting
Pandemic 42 Disease spread across the world
(Pre-; Post-) Colonoscopy (-ies) 10 N/A

Pediatric 8 Children; Kids

Pharmacy (-ies) [Pharmacist] 31 Drug store

Physician (-s) 31 Doctor

Pneumonia 5 Lung infection

Practitioner 7 Doctor, nurse, etc.
Precaution (-s; -ary) 14 Prevent

Prescription (-s) 27 Prescribed drug; Treatment
Quarantine 5 Seclude; Isolate

Radiation 26 X-Rays

Resilience (-ent) 5 Strong; Adapt; Self-sufficient
Respiratory 19 Lung; Breathing

Resuming 3 To resume; Continue; Proceed (with)
Sanitizer 20 Handwash; Clean

Secretion 3 N/A

Systemic 20 Throughout/all body
Transmit (-tion; -ted; -ting) 14 Infect; Spread

Underlying 7 N/A

Virtual 29 Online

Vulnerable 10 Likely; Prone; At risk

(continued)
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Table 3. (continued)

Difficult Word* Frequency

Alternatives™*

Well-balanced 6

Stable; Sound

*Inclusion criteria for a “difficult word”: 1) Any word with >3 syllables that was used at least once in >3 patient education material and; 2) was either unlisted on
the New Dale Chal list of familiar words and/or the New General Service List or categorized as a medical or technical term; **Alternatives selected are those that
are considered synonymous while decreasing the individual word(s) syllable and/or character count as well as if the words are considered familiar.

Resources

There was a large variation in the number of resources pro-
vided based on the focus of the PEMs. While some PEMs
included lists of resources, others provided a link to further
information. Specific resources included mental health,
advanced care planning, smoking cessation, and cancer ser-
vices (Canadian Cancer Society, Cancer Information Service,
CancerControl). Information modalities included telephone,
online, and community settings; few specifically mentioned
low-cost, confidential, and multi-lingual services. Most
resources were provided by the individual provincial health
authority. Advanced care planning was identified as a sub-
theme. Questions and forms were provided for patients to
reflect on their wishes, goals, and support persons they wished
to be involved in their care.

Interpretation

Accessible patient education is critical during the COVID-19
pandemic especially to those who have an increased risk of
infection and mortality, such as cancer patients.'* While the
reorganization of oncology departments continues, cancer
patients will continue to require consistent and accessible infor-
mation in order to make informed decisions regarding their
health during the pandemic.>” In order to create accessible
information for cancer patients, the recommended reading lev-
els of PEMs should be at least 2 grade levels lower than the
target population’s average reading level which, in Canada, is a
9th grade reading level.'®2%2!23 Due to this, it is imperative
that PEMs are written at or below a 7th grade reading level.*®

Analyses using quantitative and graphical scales showed
that PEMs were written at 10.65 grade level (95% CI 9.92-
11.39), greater than the Center of Disease Control and Preven-
tion and National Institutes of Health recommended 7th grade
reading level and below.?>?! In addition, the difficult word
analysis identified that over half of the complex words were
medical terms. Qualitative analysis showed that PEMs
described the ongoing public health strategy, provided infor-
mation and instructions about COVID-19, and supplied
resources predominantly for mental health. The provincial
health strategy and information about COVID-19 were gener-
ally associated with a higher frequency of complex words from
the difficult word analysis list. For example, “designate” was
typically used in the setting of an appointed visitor;
“pandemic” or “chemotherapy/radiation” were used when pro-
viding information about COVID-19 and risk to cancer

patients. These sections are likely more complicated due to
greater frequency of medical terms. Previous research asses-
sing information needs for patients diagnosed with cancer have
shown variation in the amount and type of information that
these patients may seek.’”*! Studies measuring cancer
patients’ satisfaction with health information have shown that
patients are generally satisfied with information provided on
diagnosis and diagnostic testing. However, patients identified
that areas such as mental health, support services, actions
patients can take to improve their health, and ease of access
to information required improvement.**> Globally, studies have
been performed to better understand cancer patients’ knowl-
edge and perception of COVID-19 in both developed and
developing countries. While many cancer patients are able to
identify that COVID-19 is a transmissible disease that can be
spread through both contaminated objects or close contact with
an infected person, many were not able to identify that cancer
patients may be immunocompromised and, therefore, at higher
risk of having more serious COVID-19 complications and that
no vaccine or effective cure is currently available at the time of
this study.>*~*® Our study shows that these PEMs included sub-
stantial information on previously identified subjects of impor-
tance by patients as well as COVID-19 specific information
that the literature has identified are gaps in patients’ knowl-
edge. Provinces had similar information provided in their
PEMs, although there was a large range in the number of
PEMs. Nova Scotia offered the most detailed PEMs, and dis-
closed information such as the changes to surgical caseloads as
a result of COVID-19, which cancer patients may find helpful
if they were on a surgical waitlist.

Limitations

There are several limitations in our study. Our study identified
38 PEMs which were unequally distributed across provinces,
which limits conclusions or comparisons between provinces.
Additionally, the PEMs were only extracted from the associa-
tions’ online resources, which does not take into account what
information patients could obtain in person or through other,
smaller organizations. Furthermore, we focused primarily on
PEMs for Canadian cancer patients, which may limit general-
izability to other settings, such as developing countries or non-
cancer based medical settings. In addition, while words such as
coronavirus are likely to be understood by all patients, many
readability scores use a component of syllabic count in their
calculation, likely overestimating the grade level. On the other
hand, medical jargon which contains few letters and syllables,
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such as renal, may evade detection on readability tests that rely
only on the number of letters and syllables.’” The difficulty
word analysis also identified words as complex based on their
syllabic count, many of which included medical jargon. How-
ever, in the absence of direct patient interviews, it is difficult to
draw conclusions on which terms patients may or may not
understand in the context of these PEMs. Other considerations
towards the organization, layout, and design will also impact
the education materials’ comprehensibility. However, avail-
able instruments to assess such factors (including The Suitabil-
ity Assessment of Materials and PMOSE/IKIRSCH33), have
not yet been validated for medical texts and should be investi-
gated in the future.'”%°

Conclusion

Mixed method evaluation of PEMs in the setting of COVID-19
for patients diagnosed with cancer have identified that their
readability remains above the currently recommended 7th
grade reading level, with an average grade reading level of
10.65 (95% CI 9.92-11.39). Higher readability information is
more frequently presented in information about public health
measures and COVID-19. Most of the complex words are med-
ical jargon. Our study shows that there are still many opportu-
nities for improving readability of PEMs. Future studies may
include patient-directed interviews in assessment of PEMs. As
the government continues to provide information about
COVID-19 via the internet, it is imperative that PEMs are
written at a grade level understood by all patients.
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