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Abstract
Introduction and hypothesis Overactive bladder (OAB) affects up to 43% of women. Treatment ranges from lifestyle modi-
fication to invasive therapies. Nearly 75% of patients report using the internet to gain health information creating a need for 
interpretable, online resources. This study is aimed at evaluating the readability of online resources for OAB treatment in 
the US population.
Methods Google and Bing were queried regarding “sacral neuromodulation,” “peripheral tibial nerve stimulation (PTNS),” 
and “bladder botox.” The first 20 results from each search engine were assessed, representing over 90% of accessed search 
results. Websites were categorized as institutional/reference, commercial, nonprofit, or personal. The Gunning fog (GF), 
Simple Measure of Gobbledygook (SMOG), and Dale–Chall (DC) validated readability scores were used to assess results.
Results Sacral neuromodulation yielded 27 eligible results. The associated mean readability scores correlated with levels of 
college senior (GF), high school junior (SMOG), and college level (DC). PTNS yielded 31 eligible results. The associated 
mean readability scores correlated with levels of college senior (GF), high school senior (SMOG), and college level (DC). 
Bladder botox yielded 17 eligible results. The associated mean readability scores correlated with levels of college sopho-
more (GF), high school junior (SMOG), and college level (DC). There was no difference between the therapies regarding 
readability. Sixty-one percent of websites were institutional/reference, 24% were commercial, 13% were nonprofit, and 2% 
were personal.
Conclusions High levels of reading comprehension are required by the general US population to understand OAB informa-
tion obtained through the internet. These findings highlight a need for simplification of online resources pertaining to OAB.
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Introduction

The American Urogynecological Society (AUGS) and the 
International Urogynecological Association (IUGA) define 
overactive bladder (OAB) as the presence of “urinary 
urgency, usually accompanied by frequency and nocturia, 
with or without urgency urinary incontinence, in the absence 
of urinary tract infection (UTI) or other obvious pathol-
ogy” [1]. Similarly, the American Urological Association 
(AUA) notes that OAB primarily consists of four symptoms: 
urgency, urinary frequency, nocturia, and urge incontinence 

[1]. Overactive bladder (OAB) is highly prevalent, affecting 
up to 43% of women during their lifetime [2–9]. In addi-
tion, the prevalence and severity of OAB increase with age 
[6, 7]. Treatment of OAB typically progresses in a step-
wise fashion from behavioral therapy to pharmacotherapy 
and then to third-line treatments. The American Urologi-
cal Association (AUA) wording of third-line therapies for 
OAB includes: intradetrusor onabotulinumtoxin A (“botox”) 
therapy, peripheral tibial nerve stimulation (PTNS), and 
sacral neuromodulation (SNS) [1]. Until recently, it has been 
common for medications, particularly anticholinergics, to 
be used in combination with behavioral therapy. In 2015, 
research from the National Institute on Aging showed that 
adults over the age of 65 are at a higher risk for developing 
cognitive impairment, dementia, and Alzheimer’s disease 
after taking anticholinergic medications [10]. In response 
to this, newly amended (AUA) guidelines on OAB asserted 
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that the previously held lines of therapy should not result in 
a strict progressive algorithm [1]. In 2019, approximately 
30% of the female population in the US was over the age of 
55 [11]. As age is a significant risk factor for dementia, the 
use of anticholinergic medications in this subset of patients 
is less appealing. Therefore, these patients are likely to seek 
out information on “third-line” treatment options for OAB.

As the ubiquity of the internet has grown, so too has the 
ability to access targeted medical information. In 2013, 
approximately 72% of internet users reported searching for 
health information [12]. This is likely to increase further 
in the era of the COVID-19 pandemic, as more people rely 
on technology to obtain medical information rather than 
in-person consultation. Despite the growing demand for 
online medical advice, there is little curation of information. 
Medical information often requires a high level of reading 
comprehension to be understood. The National Institutes 
of Health (NIH) recommend that medical information be 
written at a sixth to seventh-grade reading level (11 to 12 
years of age) in order to provide plain and accurate medical 
information in a web-based format [13].

In this study we examine the readability of open-access 
online medical information regarding third-line treatment 
options for OAB in the US population. We hypothesize that 
the majority of online information regarding these therapies 
is not accessible at the recommended reading level accord-
ing to NIH guidelines, indicating a need for plain and accu-
rate patient information.

Materials and methods

This cross-sectional study was performed at West Virginia 
University School of Medicine, Morgantown, WV, USA. 
The search engines Google (google. com) and Bing (bing. 
com) were used to query online information regarding 
the third-line management options for OAB. The first 20 
results from each search engine were evaluated. Results were 
excluded if they were paid advertisements, duplicate web-
sites, videos, or if they had insufficient text to be analyzed. 
Terminology was derived from the 2019 joint AUA/SUFU 
guideline on the diagnosis and treatment of non-neurogenic 
adult OAB. Of note, rather than “intradetrusor onabotuli-
numtoxin A therapy,” the authors chose the phrase “bladder 
botox” for search engine use to better replicate the lay-per-
son’s search attempt.

The three search terms used were: “sacral neuromodu-
lation,” “peripheral tibial nerve stimulation,” and “bladder 
botox,” according to their appearance in the AUA/SUFU 
guideline statements [14–16]. Each website was classified 
into one of the following categories: institutional and refer-
ence, commercial, nonprofit, or personal.

A combination of readability formulae was used to 
approximate the prerequisite level of education for under-
standing. Three validated readability scores were used for 
assessment: the Gunning fog (GF), Simple Measure of Gob-
bledygook (SMOG), and Dale–Chall (DC). The GF index 
and SMOG formula calculate grade level and reader age 
based on complex word density, number of sentences, and 
mean length. For both the GF and SMOG the score indicates 
the grade level required to understand the content, with the 
score correlating with the grade level needed (a score of 12 
is understandable to a 12th grade student). The DC score 
has an inverse relationship between score and readability, 
with a scale of 6–6.9 corresponding to a seventh- or eighth-
grade level (age 12 or 13), 7–7.9 corresponding to a ninth- 
or tenth-grade level (age 14 or 15), 8–8.9 corresponding to 
11th- or 12th-grade level (age 16 or 17), and 9.0 and above 
corresponding to college level and above.

An online tool (reada bilit yform ulas. com) was used 
to score each text segment. For both the GF and SMOG 
scores a minimum of 150 words was required. The DC score 
required 200 words. Up to the first 20 sentences from each 
online resource were analyzed.

The above three formulae allowed for a comprehensive 
assessment of literacy in understanding OAB treatment. 
SPSS version 23 was used for statistical analysis.

Descriptive summary statistics (mean, ± standard devia-
tion [SD], as appropriate) were used to analyze parameters. 
Statistical analysis was performed using one-way analysis 
of variance (ANOVA) to compare mean readability scores 
among the three treatment modalities. When p values were 
< 0.05, an effect was considered statistically significant.

This study was exempt from Institutional Review Board 
(IRB) approval at our institution. Protected individual infor-
mation was not requested or obtained. We used publicly 
available information for the entirety of the study.

Results

The term “sacral neuromodulation” revealed 27 queries for 
analysis. The mean scores for GF, SMOG, and DC (with 
standard deviation) were 16.0 (3.14), 11.9 (2.10), and 9.7 
(0.87) respectively. These correlated with levels of college 
senior (22 years of age), high school junior (17 years of age), 
and college level (18 years of age or more; Table 1).

The term “peripheral tibial nerve stimulation” resulted in 
31 queries for analysis. The mean scores for GF, SMOG, and 
DC (with standard deviation) were 16.7 (3.38), 12.5 (2.42), 
and 9.7 (0.84) respectively. These correlate with levels of 
college senior (22 years of age), high school senior (18 years 
of age), and college level (18 years of age or more; Table 1).

The term “bladder botox” revealed 17 queries for analy-
sis. The mean scores for GF, SMOG, and DC (with standard 

http://google.com
http://bing.com
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deviation) were 13.9 (2.88), 10.3 (2.07), and 9.2 (0.84) 
respectively. These correlate with levels of college sopho-
more (20 years of age), high school junior (17 years of age), 
and college level (18 years of age or more; Table 1).

No difference was noted between DC scores (p=0.17). 
Statistically significant differences were noted with regard 
to the GF and SMOG between the treatment modali-
ties (p=0.01 and p=0.01 respectively). Post-hoc analysis 
revealed that differences existed for both GF and SMOG 
between PTNS and “bladder botox” groups (p=0.01 and 
p=0.01 respectively) with no effect on the sacral neuro-
modulation group.

The data were then analyzed based on the website type. 
Sixty-one percent of all websites identified (46 out of 75) 
were categorized as institutional or reference, 24% (18 out of 
75) as commercial, 13% (10 out of 75) as nonprofit, and 2% 
as personal (1 out of 75). Readability scores trended higher 
among the institutional and reference websites than among 
the commercial and nonprofit websites, although ANOVA 
did not reveal any significant difference among GF, SMOG, 
and DC (Table 2).

Websites identified in our search as industry sponsored 
were also analyzed. Medtronic revealed GF of 20.8, SMOG 
of 15.3, and DC of 10.6. Cogentix Medical revealed GF 
of 13, SMOG of 9.7, and DC of 8.7. No industry-related 
websites were identified for intradetrusor onabotulinumtoxin 
A in this query. Of note, Axonics sacral neuromodulation 
appeared only outside of the top 20 search results on both 
Google and Bing searches. The Axonics website revealed 
GF of 10.7, SMOG of 8.1, and DC of 9.1. Information 

regarding Axonics is included as it manufactures the only 
other sacral neuromodulator device and no preference was 
intended to be made toward Medtronic.

Discussion

Previous authors have shown the readability of urogyne-
cology pamphlets to be above recommended reading lev-
els [17]. We showed that the readability of commonly used 
digital information regarding OAB treatment is provided at 
a level difficult to understand by the general population in 
the US. The index patient for web-based medical queries is 
a white middle-aged female [18]. Further, women tend to 
judge the usability of web-based medical information at a 
level higher than men and also report higher levels of enjoy-
ment from it [19].

As utilization of the internet for healthcare information 
continues to increase, so does the importance of access 
to information that is easily comprehended. Each minute, 
70,000 health-related inquiries are made on Google [20]. 
Studies indicate that most patients view the information they 
discover through their online searches as reliable informa-
tion [14]. Prior studies from other specialties have raised 
concern regarding access to reliable and interpretable infor-
mation from online resources [15, 20]. The results of our 
study reiterate that online information pertaining to OAB 
remains well above the reading level recommended by the 
NIH (sixth- to seventh-grade corresponding to 11–12 years 

Table 1  Readability scores 
for third-line treatments of 
overactive bladder

PTNS peripheral tibial nerve stimulation, SMOG Simple Measure of Gobbledygook

Group Gunning fog SMOG Dale–Chall

Sacral neuromod-
ulation

Mean score 16.0 ≧ 3.14 11.9 ≧ 2.1 9.7 ≧ 0.87
Corresponding age (years) 22 17 ≧ 18
Number of websites 27 27 27

PTNS Mean score 16.7 ≧ 3.38 12.5 ≧ 2.42 9.7 ≧ 0.84
Corresponding age (years) 22 18 ≧ 18
Number of websites 31 31 31

Botox Mean score 13.9 ≧ 2.88 10.3 ≧ 2.07 9.2 ≧ 0.84
Corresponding age (years) 20 17 ≧ 18
Number of websites 17 17 17

Table 2  Average readability 
scores based on website 
classification

SMOG Simple Measure of Gobbledygook, GF Gunning fog, DC Dale–Chall
p values are based on ANOVA. Less than 0.05 is considered significant

Institutional/reference Commercial Nonprofit Personal p value

SMOG score (age) 12.16 (17) 11.24 (16) 10.66 (15) 14.8 (19) 0.11
GF score (age) 16.48 (21) 14.94 (19) 14.19 (19) 18.6 (23) 0.11
DC score (age) 9.71 (>18) 9.37 (>18) 9.41 (>18) 9.8 (>18) 0.51
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of age) [13]. A comparative chart for age and associated 
grade amongst various countries is provided in Fig. 1a [21].

Overactive active bladder represents a highly prevalent, 
chronic syndrome, where the goal of care remains symptom 
management rather than cure. In 2007, healthcare utilization 
in the US for OAB was significant, with a reported national 
cost of nearly USD 66 billion. This is expected to increase 
to roughly USD 83 billion dollars at the present time [22]. 
Several cost analyses have been performed that illustrate the 
superiority of the third-line OAB treatment options versus 
traditional pharmacotherapy and behavioral modification. It 
is becoming more common for patients to be presented with 
options for the third-line therapies earlier in their treatment 
course. As these “third-line” treatment options become more 
common, the demand for understandable educational mate-
rial pertaining to these treatment options will grow. The low 
readability raises concerns that information can be easily 
misinterpreted leading to inappropriate healthcare decisions.

Interestingly, analysis of the industry-sponsored web-
sites (Medtronic, Axonics, and Cogentix) revealed similar 
findings to information provided from other sources and 
remained above the recommended reading level. This find-
ing provides a target for improving the information available 

as these resources are the most accessible to both providers 
and patients.

Our study is not without its limitations. First, search 
engines are sensitive to specific syntax and wording, and 
although our search terms are those likely used by patients, 
slight alterations may produce different results. We utilized 
two search engines, Google and Bing, which comprise >90% 
of daily searches, but cannot account for all results that may 
be received by queries through different search engines. 
Additionally, our results are limited to the online resources 
available to the public and may not be completely repre-
sentative of the resources companies may provide to patients 
in the form of handouts, brochures, etc. By taking the first 20 
search engine results we may be missing out on very good or 
very bad articles. One can also pay to get articles/informa-
tion at the top of the search, especially the commercial ones. 
This may have altered the results of the study.

Conclusion

High levels of reading comprehension are required by the 
general US population to understand OAB information 
obtained through the internet. These findings highlight a 
need for simplification of online health resources pertain-
ing to OAB. It is our hope that these findings will lead to 
modifying patient education material through the use of 
simpler, shorter words and sentences, with greater use of 
illustrations.
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