
CUAJ • May-June 2016 • Volume 10, Issues 5-6
© 2016 Canadian Urological Association

167

ORIGINAL RESEARCH

Cite as: Can Urol Assoc J 2016;10(5-6):167-70. http://dx.doi.org/10.5489/cuaj.3578

See related commentary on page 171.

Abstract

Introduction: Health literacy has been shown to be an important 
determinant of outcomes in numerous disease states. In an effort 
to improve health literacy, the Canadian Urological Association 
(CUA) publishes freely accessible patient information materials 
(PIMs) on common urological conditions. We sought to evaluate 
the readability of the CUA’s PIMs.
Methods: All PIMs were accessed through the CUA website. The 
Flesch Reading Ease Score (FRES), the Flesch-Kincaid Grade Level 
(FKGL), and the number of educational graphics were determined 
for each PIM. Low FRES scores and high FKGL scores are associ-
ated with more difficult-to-read text. Average readability values 
were calculated for each PIM category based on the CUA-defined 
subject categorizes. The five pamphlets with the highest FKGL 
scores were revised using word substitutions for complex multisyl-
labic words and reanalyzed. The Kruskal-Wallis test was used to 
identify readability differences between PIM categories and paired 
t-tests were used to test differences between FKGL scores before 
and after revisions.
Results: Across all PIMs, FRES values were low (mean 47.5, stan-
dard deviation [SD] 7.47). This corresponded to an average FKGL 
of 10.5 (range 8.1‒12.0). Among PIM categories, the infertility and 
sexual function PIMs exhibited the highest average FKGL (mean 
11.6), however, differences in scores between categories were not 
statistically significant (p=0.38). The average number of words per 
sentence was also highest in the infertility and sexual function PIMs 
and significantly higher than other categories (mean 17.2; p=0.01). 
On average, there were 1.4 graphics displayed per PIM (range 
0‒4), which did not vary significantly by disease state (p=0.928). 
Simple words substitutions improved the readability of the five most 
difficult-to-read PIMs by an average of 3.1 grade points (p<0.01).
Conclusions: Current patient information materials published by 
the CUA compare favourably to those produced by other orga-
nizations, but may be difficult to read for low-literacy patients. 
Readability levels must be balanced against the required infor-
mational needs of patients, which may be intrinsically complex. 

Introduction

Health literacy is defined by the Canadian Expert Panel on 
Health Literacy as, “the ability to access, understand, evalu-
ate, and communicate information as a way to promote, 
maintain, and improve health in a variety of settings across 
the life-course.”1 Inherent to the concept of health literacy is 
the requirement of patients to use prose literacy, document 
literacy, numeracy, and problem-solving skills simultaneous-
ly.2 Therefore, a patient’s health literacy is intimately related 
to his/her prose literacy. Both prose literacy and health lit-
eracy have been linked to patient outcomes in numerous 
disease states.3-6

Recent multinational studies have established that 42% 
of Canadian adults aged 16‒65 function below a Level III 
prose literacy level, with Level III literacy representing the 
internationally accepted literacy level required to function 
in a modern society.7 Urology patients, whom frequently 
represent an elderly population, may have literacy levels 
even lower. Based on the International Adult Literacy and 
Skills Survey, it is estimated that 60% of Canadians lack 
the capacity to obtain, understand, and act upon health 
information and services and to make appropriate health 
decisions without aid.8 Similar results from these same sur-
veys in the U.S. have prompted several organizations to 
publish readability guidelines for patient information materi-
als based on prose literacy levels. The American Medical 
Association, the National Institutes of Health, and the United 
States Department of Health and Human Services all recom-
mend that patient informational materials (PIMs) be written 
between the fourth and six-grade reading level.

In an effort to improve health literacy among Canadian 
urology patients, the Canadian Urological Association (CUA) 
publishes freely accessible PIMs on a breadth of urological 
conditions and procedures. In the 2014-15 fiscal year, due 
to the redesign of the CUA PIMs, there was a large increase 
in the number of pamphlets distributed to CUA members, 
as well as an increased cost due to the redesign. A total of 
over 320 000 pamphlets were distributed at a total cost of 
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over $68 000 to the CUA. To date, there has been no formal 
evaluation of the readability of these materials. We sought 
to evaluate the readability of the CUA PIMs to determine 
if they meet current readability guidelines. In addition, we 
sought to determine if the readability of these materials var-
ied by disease state and whether it is conceivable that their 
readability could be improved.

Methods

All CUA PIMs were accessed through the CUA website 
(http://www.cua.org/en/patient-information). The informa-
tional content of the PIM was then copied and pasted dir-
ectly into a word processing application (Microsoft Word, 
Redmond, U.S.). The readability of the material was deter-
mined using the Flesch Reading Ease Score (FRES) and the 
Flesch Kincaid Grade Level (FKGL) score. The FKGL is a 
well-established and validated measure of prose literacy. It 
was developed by the U.S. Navy for use in the development 
of text-based training materials.9 It calculates an average 
grade reading level based upon the average syllable and 
word content contained within the text. Low FRES scores 
and high FKGL scores are associated with more difficult-
to-read text.   

Graphics have been shown to improve patient under-
standing and retention of medical information.10-12 Therefore, 
the number of graphics contained within each PIM was tabu-
lated. PIMs were categorized according to anatomical dis-
ease site and subject area, as displayed on the CUA website. 
A Kruskall Wallis test was used to determine if differences 
existed in the average readability level, sentence structure, 
and average number of displayed graphics between disease 
sites.  

We then performed an exploratory analysis of selected 
PIMs. We chose the five PIMs with the highest FKGL scores. 
The text of these documents was manually examined and 
complex words were individually identified. Less complex 

words were substituted for these words in an attempt to 
improve readability scores. The readability of the document 
was then reanalyzed. A paired t-test was used to determine 
if the revised PIMs had significantly lower FKGL scores.

Results

The average readability of the CUA PIMs was a FKGL of 
10.5. Table 1 displays the characteristics of the sentence 
structures among the seven categories of PIM. When strati-
fied by subject matter, there was no significant difference 
in the readability among PIM groups (p=0.38). The infertil-
ity and sexual function PIMs exhibited the highest average 
reading grade level of 11.6. The same PIM group had a 
significantly higher number of words per sentence than the 
other the other categories (p=0.01). There was an average 
of 1.4 graphics used for each PIM (range 0‒4). This value 
did not vary by subject category (p=0.928).

Fig. 1 displays and box and whisker plot of the average 
readability of the CUA PIM. No individual PIM had a read-
ability level lower than the eighth grade (range 8.1–12.0). 

The five PIMs with the highest grade level readability 
scores are displayed in Table 2. All five original PIM required 
a 12th-grade reading for interpretation. After revision of these 
PIM to less complex language, the readability levels were 
improved by an average of 3.1 grade points (p<0.01).

Discussion

This study had several principal findings. Our first principal 
finding was that the reading level required for interpreta-
tion of the CUA PIMs is higher than that recommended 
by guidelines. The average reading grade level required 
for interpretation of the text was 10.5 and all of the PIMs 
were written above an eighth-grade reading level. This is 
consistent with previous reports examining the readability 
of PIMs published by other institutions and organizations. 

Table 1. Analysis of readability of CUA PIMs grouped by anatomic disease site

General Pediatric Bladder Prostate
Infertility/

sexual 
function

Kidney- 
ureter

Genitals p value

Sentences 49.9 46.6 52.6 55.9 51.7 53.7 50.1 0.83

Passive 
sentences (%)

33.8 30.6 26.7 31.9 26.7 34.6 29.0 0.67

Graphics 1.6 1.3 1.4 1.2 1.3 1.3 1.7 0.93

Words/ 
sentence

16.0 15.2 15.1 16.9 17.2 16.3 15.0 0.01

Characters/ 
word

5.0 5.0 5.2 5.0 5.3 5.0 5.1 0.33

FRES 47.9 49.8 44.8 48.4 40.1 48.8 47.5 0.55

FKGL 10.3 10.0 10.7 10.6 11.6 10.4 10.2 0.38
CUA: Canadian Urological Association; FKGL: Flesch Kincaid Grade Level; FRES: Flesch Reading Ease Score; PIM: patient information material.



CUAJ • May-June 2016 • Volume 10, Issues 5-6 169

Readability of patient information materials

Colaco et al analyzed the readability of online patient edu-
cation materials from the American Urological Association 
and from 17 academic urology departments located in the 
northeastern U.S.13 Their results were similar to our own. 
None of the online resources demonstrated mean readabil-
ity levels consistent with guideline recommendations and 
most required at least a university level education in order 
to interpret. In contrast, although our CUA PIMs are written 
above guideline recommendations, the mean grade level 
readability is lower than any of the online resources ana-
lyzed by Colaco et al (FKGR range 10.7‒17.7).  

This phenomenon appears to be consistent across all sur-
gical specialties and is not isolated to urology. Hansberry et 
al conducted an analysis of PIMs published on the websites 
of 14 major surgical subspecialty organizations within the 
U.S.14 None of the subspecialties had average grade level 
readability that met guideline recommendations. The aver-
age readability levels of the PIMs from different subspecialty 
organizations ranged from 8.7‒19.0. Consistently high grade 
level scores may represent intrinsically complex medical 
information that might not easily be simplified to match 
guideline readability levels. This was the rationale behind 
performing our exploratory analysis of the five PIMs with 
the highest grade reading levels.

Our second principal finding is that the readability of 
these PIMs can be improved. Although likely influenced 
by the complexity of the information, we hypothesized that 
the readability may reflect the complexity of the sentence 
structure and the words used. The results of our explora-
tory analysis support this hypothesis. The sentence structures 
within these PIMs were not altered during this analysis. We 
examined the content of these PIMs and individually sub-
stituted single-syllable words where complex multisyllabic 

words were found. These simple substitutions provided an 
average of a 3.1-grade level improvement in readability. We 
believe that the reduction in grade level readability accom-
plished with simple word alterations provides a proof of 
concept that the medical content of these PIMs is not the 
sole factor limiting the readability. We hypothesize that 
additional reductions in grade level readability would be 
possible by further alterations to sentence structure and this 
is supported by the existing literature.15,16

Horner et al developed a framework for revision of PIMs 
based on targeting specific obstructions to comprehension.15

Their framework provided a four-step process to improve 
upon existing PIMs. These steps included improving the 
ease of reading, revising the language content, improving 
comprehension, and formally evaluating the revised text. 
By using such a framework, they were able to decrease the 
readability of their PIMs from the 10th-grade to the fifth- to 
sixth-grade reading level. Our exploratory analysis relied 
solely upon the substitution of multisyllabic words for more 
simple words. We would expect that further reductions in 
readability may be possible with additional alterations to 
the text.

Our third principal finding is that the readability of our 
PIMs does not vary by subject matter. This has several 
implications. First, it further supports our hypothesis that 
the complexity of the subject matter is not the primary deter-
minant of the readability of these materials. The wide varia-
tion of readability within the same subject matter implies 
that differences in prose format may be more responsible 
for readability levels then differences in medical informa-
tion. Second, it suggests that the authors of the PIMs may 
introduce variability into the readability of these materials 
based upon their own writing style. Further, it implies that 
prospective evaluation of the readability of these PIMs at 
the time of their revision may be helpful to account for 
variability in authorship.

Fig. 1. Box and whisker plot of the readability of Canadian Urological 
Association’s patient information materials based on anatomical disease site. 

Table 2. Analysis of the readability of select CUA PIMs 
after revisions for obstructionist vocabulary

PIM title
Readability of 

original version 
(FKGL)

Readability of 
revised version 

(FKGL)
p value

Laparoscopic 
surgery

12.0 9.6 <0.01

Radiation 
therapy for 
prostate cancer

12.0 8.7

Active 
surveillance for 
prostate cancer

12.0 8.0

Male hormone 
supplementation

12.0 8.4

Scrotal pain 12.0 9.9
CUA: Canadian Urological Association; FKGL: Flesch Kincaid Grade Level; FRES: Flesch 
Reading Ease Score; PIM: patient information material.
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This study has several limitations. Our PIM categories 
for analysis were based on anatomical disease site and sub-
ject matter, as they are displayed on the CUA website. This 
may not be the most appropriate grouping to determine 
complexity of subject matter. Analysis of these PIMs based 
on alternative groupings may have shown significant varia-
tions in readability between topics. Measuring readability 
on these PIMs only determines the prose literacy required 
for interpretation. Our analysis did not examine the appro-
priateness of medical content, the cultural appropriateness, 
the influence on self-efficacy, or the content presentation 
or layout. Although our exploratory analysis did signifi-
cantly improve the readability level of select PIMs, we did 
not demonstrate that such refinements are possible for all 
PIMs, nor did we improve the readability levels to the point 
where they match guideline recommendations. However, 
we believe that this study does provide a proof of concept 
from which further work can be done to improve the read-
ability of these PIMs. Finally, the CUA PIMs exist in both 
English and French versions. This analysis was limited to the 
English-language versions.

Despite these limitations, we believe this study repre-
sents a valuable addition to the literature. We have estab-
lished that the CUA PIMs are written at a level that may 
be too complex for many urology patients to comprehend. 
However, these PIMs do score favourably when compared 
against PIMs produced by other institutions covering the 
same topics. Further work will explore additional methods 
to improve readability and formally assess and revise infor-
mational content with patients in an iterative fashion.

Conclusion

The current CUA PIMs compare favourably to PIMs written 
by other organizations, but may be written at a level that 
is difficult for many patients to interpret. Revision of this 
material in a patient-centered iterative process may improve 
readability, but must be balanced against the informational 
needs of patients, which may be intrinsically complex.
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