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Abstract: It is important to provide information on HPV vaccination and on early detection and 
early treatment for cervical cancer. Readability is a key aspect in the success of cancer 
communication using written health information. We reviewed studies assessing the readability of 
information on HPV vaccination and cervical cancer. We conducted a systematic literature search 
in June 2021 using four online databases (Medline, CINAHL, PsycArticles, and PsycINFO). Studies 
that assessed the readability level of online and offline information regarding HPV vaccination and 
cervical cancer were included in the review. Twelve articles were deemed fit for study inclusion. 
Our results showed that most of the materials assessed were difficult to read and higher than eighth-
grade reading level. Few of the materials assessed were at the recommended grade 5–6 level or 
below. Readability assessments of HPV vaccination and cervical cancer information are scarce. 
Additional studies on the readability of information regarding HPV vaccination and cervical cancer 
are recommended. Health professionals should develop health information on HPV vaccination 
and cervical cancer that is easy to read. 

Keywords: HPV vaccination; cervical cancer; health literacy; readability; patient education; written 
health information; health communication 
 

1. Introduction 
More than 570,000 new cases of cervical cancer are diagnosed and approximately 

311,000 women die from the disease annually worldwide [1]. The main cause of cervical 
cancer is infection with human papillomavirus (HPV). Most cervical cancers can be 
prevented by vaccination against HPV infection and are curable if detected early in the 
precancerous stage via screening. It is therefore important to provide people with the 
information that cervical cancer is a preventable and curable disease and that measures 
are available for its prevention and early detection. Such HPV vaccination and cervical 
cancer-related information is often provided as written text in print [2] and as digital 
media [3]. However, such health information is often written at a level of readability that 
is difficult for many target audiences to read [4]. 

Health literacy is “the degree to which individuals have the capacity to obtain, 
process, and understand basic health information” [5]. A lower level of health literacy is 
associated with lower vaccination adoption rates and cancer screening adoption rates 
owing to difficulty with comprehension of the information and complex procedures that 
are needed to adopt vaccination and screening [6,7]. In the study of health literacy, 
accessibility and understandability of health information are generally discussed in terms 
of readability [8]. Health information should be readable to all individuals, regardless of 
their literacy level. It is recommended that patient educational materials should be written 
at a fifth- to sixth-grade level or lower [9]. 
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Readability is the reading comprehension level required for a person to understand 
written materials [10]. Some existing readability assessment tools in English include the 
Simple Measure of Gobbledygook Grade Level (SMOG), Flesch–Kincaid Grade Level 
(FKGL) test, Flesch–Kincaid Reading Ease (FRE) test, Fry Readability Graph (FRG), and 
Gunning Fog Index (GFI) [11,12]. Validated readability assessment tools are also available 
in other languages such as French [13], German [14], and Spanish [15]. These tools can be 
used to assess the readability of written text based on factors such as the number of words 
in a sentence and word difficulty level. 

Studies indicate that the readability of information can influence individuals’ 
understanding and behavior regarding prevention, early detection, and early treatment 
of cervical cancer. For example, one intervention study showed that participants who 
were given easy-to-read vaccine information had significantly higher scores of 
comprehension and recall than those who were given standard materials to read (16.6 vs. 
13.9, p < 0.001, 15.1 vs. 11.3, p < 0.001, respectively) [16]. Another intervention study 
showed that participants who received materials that were rated easier to read using a 
readability assessment tool had higher rates of undergoing gynecologic cancer screening 
than those who received materials that were rated less easy to read (29.4% vs. 14.2%, p = 
0.007) [17]. Thus, readability is considered an essential quality in the evaluation of HPV 
vaccination and cervical cancer-related information. 

To our knowledge, there are no reviews of readability studies on HPV vaccination 
and cervical cancer-related information; thus, knowledge on this subject is limited. 
Therefore, we conducted the present study to provide the first systematic scoping review 
focused on studies that objectively assessed the readability levels of online and offline 
information materials related to HPV vaccination and cervical cancer using readability 
formulas. Our study aims were to create an overview of the published literature and to 
identify the content and gaps in published studies to help guide future research and 
practice regarding improvement in HPV vaccination and cervical cancer-related written 
information. Our research questions were as follows: (1) What is the content and gaps in 
previous studies assessing the readability of HPV vaccination and cervical cancer 
information? (2) What was revealed in previous studies regarding the readability levels 
of HPV vaccination and cervical cancer-related information? (3) What factors affecting the 
appropriateness of HPV vaccination and cervical cancer information, other than 
readability level, were evaluated in previous studies, and what were the findings? 

2. Materials and Methods 
2.1. Search Strategy 

We carried out a systematic literature search on 15 June 2021, following the Preferred 
Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) statement [18]. We 
used the following combination of keywords: (“HPV vaccine” OR “HPV vaccination” OR 
“human papillomavirus vaccine” OR “human papillomavirus vaccination” OR “cervical 
cancer”) and “readability.” We searched the resulting titles and abstracts in four online 
databases (Medline, CINAHL, PsycArticles, and PsycINFO). We performed a search of 
additional databases (Web of Science, Scopus, Academic Search Complete, and 
Communication Abstracts) in a more extensive search on 9 September 2021. We did not 
filter by year, language, or publication type. Additionally, to identify studies that could 
not be found in the online database search, we manually searched the reference lists of the 
included studies. 

2.2. Study Selection 
The inclusion criteria were studies that assessed the readability levels of online and 

offline informational materials related to HPV vaccination and cervical cancer using 
readability formulas. The exclusion criteria were studies that did not assess the readability 
levels of HPV vaccination and cervical cancer-related informational materials, such as 
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those focusing on instrument development and curriculum development (see Figure 1). 
The first review was done by the first author (TO). Then, the second author (HO) 
independently reviewed all the articles. Any differences in evaluation between the 
authors were resolved through discussion. 

 
Figure 1. Flow chart of the literature search process. 

2.3. Data Extraction and Synthesis 
For each study, we extracted relevant data, including the year of publication, the 

country in which the study was conducted, the language in which the study was 
conducted, the readability formula used, the material evaluated, the provider of the 
material, and the main results regarding readability level evaluation. When the included 
studies reported the characteristics of factors affecting the appropriateness of information 
other than readability level (e.g., content, accuracy), we also extracted those data. The first 
author (TO) extracted the data using Microsoft Excel (Redmond, WA, USA). The second 
author (HO) then checked for accuracy and completeness and verified all data extraction. 
Any differences in data extraction between the authors were resolved through discussion. 
We aggregated and analyzed the data in line with the study aims. We conducted a 
descriptive analysis of the included studies, identifying the study characteristics, the 
results of readability assessment, and other results affecting the appropriateness of 
information on HPV vaccination and cervical cancer. 

3. Results 
The search yielded 69 articles published between 1992 and 2021. After scrutinizing 

the relevant titles and abstracts, as well as the full texts, we identified 12 papers that were 
suitable for inclusion and were subsequently reviewed (see Figure 1). 
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3.1. Study Characteristics 
Table 1 provides an overview of the included studies. Seven studies were conducted 

in the United States [19–25], three in Canada [26–28] one in China [29], and one in Japan 
[30]. Ten studies conducted in the United States and Canada assessed materials in English; 
the other two studies assessed materials in Chinese or Japanese language. Regarding 
content, eight studies assessed HPV vaccination information [19,21–23,27–30]; four 
assessed cervical cancer information [20,24–26]. Regarding format, eight studies assessed 
online information and websites [19–21,23,26,27,29,30]; one assessed printed HPV 
vaccination counseling materials [22]; one assessed patient consent forms for radiation 
therapy for cervical cancer [24], one assessed newspaper articles regarding HPV vaccines 
[28], and one study assessed written materials on cervical cancer prevention [25]. 
Regarding providers, eight studies reported on informational materials provided by 
commercial websites [26,29] governments [21,27], gynecologic oncology groups [24], 
health professionals and non-health professionals [30], national newspapers [28], and 
multiple sources [25]. The number of materials evaluated in the included studies ranged 
from 4 to 4928. 

 

Table 1. Studies assessing readability level of HPV vaccination and cervical cancer-related information. 

Reference 
Yea

r 
Countr

y 
Languag

e 
Readabilit
y Formula Material (n) 

Provider of 
Material 

Main 
Results 

Assessment of 
Factors Other 

than 
Readability 

Wang et 
al. [29] 

202
1 China Chinese 

Calculated 
using 
word 

levels and 
character 
numbers 

in 
sentences 

HPV vaccine-
related online 
messages (294) 

Most (92%) 
messages 
were from 

commercial 
websites. 

The 
readability 

level of 71% 
of messages 

were rated at 
doctoral 

level, and 
20% were 

undergradua
te level. 

There were 
biases in the 

content of the 
message. Only 

55% of messages 
had no errors. 
Regarding the 

DISCERN 
scores, only one 
message (<1%) 

had good 
quality. 

Dawson et 
al. [26] 

202
0 Canada English SMOG, 

FKGL, 

Cervical cancer-
related online 

information (100) 

42% of 
websites were 
commercial, 
followed by 
those of non-

profit 
organizations, 
government, 
and academic 

centers. 

More than 
95% of 

websites 
were at a 

high school 
reading level 
(8th grade) 
or higher. 

Many lacked 
accountability 

or recent 
updates. 

Usability and 
interactivity 
were high. 

Important topics 
such as 

prognosis and 
staging were 

underrepresente
d. 

MacLean 
et al. [19] 

201
9 

United 
States 

English SMOG, 
FKGL, 

HPV vaccination 
websites (100) 

Not reported 
75% of 

websites 
rated 

None 
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FRE, GFI, 
CLI,  

difficult to 
read (>10th 

grade). Only 
a few 

websites 
were rated 

easy to read 
(<6th grade). 

Martin et 
al. [20] 

201
9 

United 
States 

English 
SMOG, 
FKGL, 

GFI, DC 

Cervical cancer 
patient education 
online materials 

(4928) 

Not reported 

Mean grade-
level 

readability 
was 8.9, i.e., a 
high school 

reading level. 

None 

Tulsieram 
et al. [27] 

201
8 Canada English 

SMOG, 
GFI 

Provincial 
department/Minist
ry of Health HPV 

information 
websites (7) 

Provincial 
governments 

Most (six of 
seven 

provinces) 
websites  

were rated as 
difficult to 
read (>12th 

grade). 

Text coherence 
was not 

adequate for lay 
individuals to 
understand. 

Calo et al. 
[21] 

201
8 

United 
States English 

SMOG, 
FKGL, 

GFI, CLI, 
ARI 

HPV vaccination 
messages online 

(267) 

Government, 
medical 

association, 
Medscape, 

medical 
journals, 

educational 
clearinghouse

s 

The 
readability 

level of most 
materials 
(62%) was 
≥9th grade. 
Only 12% 

were easy to 
read (≤6th 

grade). 

None 

Chhabra et 
al. [22] 

201
8 

United 
States 

English 

SMOG, 
FKGL, 

FRE, GFI, 
FRG 

HPV vaccination 
counseling print 

materials (38) 

State 
government 

Four 
documents 

(10.5%) were 
at a 6th-

grade 
reading level 
or lower, and 

15 
documents 
(39.5%) at a 

10th-grade or 
higher 

reading level. 

68% of materials 
were 

categorized as 
“unsuitable” 

with the SAM. 
Mean PEMAT 
score was 42%, 

which was 
much lower 

than the 
threshold for 

high 
understandabilit

y. 

Okuhara 
et al. [30] 

201
7 Japan Japanese 

jReadabilit
y 

Pro-and anti-HPV 
vaccination online 

messages (270) 

Health 
professionals 

and non-
health 

professionals 

Pro-
vaccination 
messages 

were difficult 
to read. Anti-

None 
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Abbeviations: HPV, human papillomavirus; SMOG, Simple Measure of Gobbledygook Grade 
Level; FKGL, Flesch–Kincaid Grade Level; FRE, Flesch–Kincaid Reading Ease; FRG, Fry 
Readability Graph; GFI, Gunning Fog Index; DC, Dale–Chall formula; CLI, Coleman–Liau 
Index; ARI, Automated Readability Index; SAM, Suitability Assessment of Materials; PEMAT, 
Patient Education Materials Assessment Tool. 

3.2. Readability Assessment 
As Table 1 shows, the 10 studies assessing English materials used the SMOG, FKGL, 

FRE, GFI, FRG, Dale–Chall formula, Coleman–Liau Index, and the Automated Readability 
Index to assess readability. Six of ten studies assessing English materials used multiple 

vaccination 
messages 

were 
significantly 
easier to read 

than pro-
vaccination 
messages. 

Fu et al. 
[23] 

201
6 

United 
States 

English FKGL 

Critical and 
noncritical HPV 
vaccination web 

pages (116) 

Not reported 

Most web 
pages 

required a 
12th-grade 

reading level. 

None 

MacDouga
ll et al. [24] 

201
2 

United 
States English SMOG 

Patient consent 
forms for radiation 

therapy for 
cervical cancer (4) 

Gynecologic 
oncology 

group 

Readability 
ranged from 
grades 12.18 

to 16.13; 
required at 
least a high 

school 
education. 

Three of four 
consent forms 
scored in the 

lower portion of 
the “adequate” 
range, and one 

consent 
Form was “not 
suitable” using 

the SAM. 

Abdelmutt
i and 

Hoffman-
Goetz [28] 

200
9 

Canada English SMOG 
Newspaper 

articles on HPV 
vaccines (164) 

National 
newspapers 

The 
readability of 

the article 
rated as 

inadequate 
(>8th-grade 

level). 

None 

Helitzer et 
al. [25] 

200
9 

United 
States English FRG 

Cervical cancer 
prevention written 

materials (69) 

Web-based 
fact sheets, 
magazine 
articles, 

advertisement
s, health 

system forms, 
books, 

newspaper 
articles 

Most 
materials 

were written 
at too high a 
readability 
level. The 

mean 
reading level 

was 11th 
grade. 

20% of materials 
were rated 

“superior,” 68% 
were 

“adequate,” and 
12% were “not 
suitable” using 
the SAM and 

comprehensibili
ty assessment. 
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readability assessment tools. The most frequently used readability formulas were the 
SMOG and FKGL, which were used in eight and six studies, respectively. Japanese texts 
were assessed using a readability formula called the jReadability. Readability of Chinese 
texts was assessed using word levels and character numbers in sentences. 

All 10 studies from the United States and Canada reported that most of the 
information assessed was higher than eighth-grade reading level [19–28]. These studies 
showed that there was little information on HPV vaccination and cervical cancer written 
at the recommended fifth- to sixth-grade level or lower. A study from China reported that 
71% of HPV vaccine-related messages were rated at a doctoral readability level and 20% 
were at undergraduate level [29]. A study from Japan reported that pro-HPV vaccination 
messages were significantly more difficult to read than anti-HPV vaccination messages 
[30]. 

3.3. Other Factors 
As Table 1 shows, six studies reported the characteristics of informational materials, 

other than readability levels [22,24–27,29]. Three studies used the Suitability Assessment 
of Materials (SAM) [22,24,25]. One of those three studies used the SAM to evaluate patient 
consent forms to receive radiation therapy for cervical cancer; that study reported that 
three of the four consent forms scored within the lower portion of the “adequate” range, 
and one consent form was deemed “not suitable” [24]. One of those three studies 
evaluated HPV vaccination counseling print materials using the Patient Education 
Materials Assessment Tool (PEMAT) in addition to the SAM. That study reported that 
68% of materials were categorized as “not suitable” using the SAM, and the average 
PEMAT score was 42%, well below the threshold for high understandability [22]. One of 
those three studies evaluated comprehensibility of written cervical cancer prevention 
materials combined with assessment using the SAM. That study reported that 20% of 
materials were rated “superior,” 68% were “adequate,” and 12% were “not suitable” [25]. 
One study conducted content evaluation and used the DISCERN score to evaluate HPV 
vaccine-related online messages: that study reported biases and inaccuracies in content 
and less than 1% of messages were ranked of good quality [29]. One study evaluated 
accountability, site interactivity and organization, content coverage, and content accuracy 
of cervical cancer-related online information. That study reported that much of the 
evaluated information lacked accountability or recent updates and that important topics, 
such as prognosis and staging, were underrepresented [26]. One study evaluated text 
coherence of HPV information websites and reported that HPV vaccine information had 
a lower level of coherence than that needed for the general public [27]. 

4. Discussion 
We systematically reviewed studies assessing readability of HPV vaccination and 

cervical cancer-related information using readability formulas. We discuss our findings 
below, in line with our research questions: study characteristics (research question 1); 
readability level (research question 2); and assessment of factors other than readability 
level (research question 3). 

Regarding study characteristics, readability studies of HPV vaccination and cervical 
cancer information began relatively recently, in 2009, despite the history and richness of 
readability studies in the field of public health. Compared with the wealth of readability 
studies evaluating written health information [31,32], the total of 12 readability studies on 
HPV vaccination and cervical cancer-related information represents a small number. 
Studies conducted in the United States and Canada accounted for a large proportion of 
these studies and assessed English-language text. Many of the included studies assessed 
online information and HPV vaccine information. No studies were conducted in 
European countries or in Asian countries other than China and Japan or in low-and 
middle-income countries. Future studies should assess the readability of HPV vaccination 
and cervical cancer-related information in languages other than English, Chinese, and 
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Japanese. Future studies should also assess the readability of HPV vaccination and 
cervical cancer-related information in low-and middle-income countries. Additionally, 
future studies should assess the readability of information regarding cervical cancer 
prevention and screen-and-treat approaches; we found only four studies related to this. 
Four of the 12 included studies did not report the provider of the assessed materials. 
Readability of health information should be assessed separately by the provider because 
it is essential to effectively improve the readability of information on HPV vaccination and 
cervical cancer. 

The readability levels of most HPV vaccination and cervical cancer-related 
information were higher than an eighth-grade level. However, it is recommended that 
health information should be written at a fifth- to sixth-grade level or lower [9]. Our 
finding is consistent with those of other studies showing that health information tends to 
be written at a readability level above high school level [12,33]. Studies that assessed 
influenza vaccine information reported that the average grade levels of pro-influenza 
vaccine Facebook posts were higher than an 11th-grade reading level during the study 
period [34], and pro-influenza vaccine online messages were significantly more difficult 
to read than anti-influenza vaccine messages [35]. One study reported that all online 
patient educational materials regarding mammography assessed in that study were 
written at above a sixth-grade reading level and the average reading levels were higher 
than 10th grade according to multiple readability formulas [36]. Studies that assessed 
colorectal cancer screening online information reported that most materials surpassed the 
sixth-grade reading level [37,38], and the average reading level was 11th grade [38]. 
Studies that assessed lung cancer screening online information also reported that only a 
few of the evaluated materials had reading levels at or below a sixth-grade reading level 
[39,40], and the average level was 10th grade [40]. Thus, information on the HPV 
vaccination and cervical cancer, as well as information on other types of vaccines and 
cancer screening, is often written above the recommended sixth-grade reading level and 
is difficult to read. Vaccine, screening, and treatment information requires a certain level 
of literacy and numeracy skills to understand, making it particularly difficult to convey 
information to a general audience with low health literacy [7,41]. Difficulty in reading 
HPV vaccination and cervical cancer-related information can be a barrier to prevention, 
early detection, and early treatment of cervical cancer [16,17]. Written information on HPV 
vaccination and cervical cancer must be conveyed in an easy-to-read manner in terms of 
health literacy. 

The ease of reading information about HPV vaccination and cervical cancer is also 
important in terms of processing fluency. Processing fluency refers to the ease with which 
information can be processed [42]. Studies of processing fluency indicate that easy-to-read 
text is better liked and more trusted than difficult-to-read text [42]. Judgment is affected 
not only by the content of thoughts but also by metacognitive experiences in processing 
those thoughts [43]. Processing fluency is a metacognitive cue that influences judgment 
[43]. One review of studies investigating processing fluency argues that fluently processed 
material leads to a more favorable attitude among readers [44]. For example, one study 
reported that participants had more trust in easy-to-read material than difficult-to-read 
material [45]. If HPV vaccination and cervical cancer-related information is easy to read, 
it may increase trust in the information among readers. Thus, toward successful 
communication, the readability of HPV vaccination and cervical cancer information is 
important to generate desirable attitudes toward prevention, early detection, and early 
treatment of cervical cancer. 

Regarding the evaluation of factors other than readability level, we found that six of 
the twelve included studies evaluated readability levels only. However, multiple factors 
affect the ease of reading and understanding information on HPV vaccination and cervical 
cancer, in addition to readability levels assessed using readability formulas. Three studies 
used the SAM [22,24,25]. The SAM evaluates written health materials in domains such as 
content, literacy demand, graphics, layout and typography, and learning simulation and 
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motivation [46]. A SAM score of 70–100 is considered “superior,” 40–69 is deemed 
“adequate,” and scores <40 are considered “not suitable.” [46] One of those three studies 
used the PEMAT in addition to the SAM [22]. The PEMAT assesses understandability of 
health materials in terms of content, word choice and style, use of numbers, organization, 
layout and design, and use of visual aids [47]. A score of greater than 70% indicates greater 
understandability [47]. These three studies indicated that a certain proportion of HPV 
vaccine information is inappropriate in terms of suitability and understandability; these 
studies reported that much of the evaluated HPV vaccination and cervical cancer-related 
information used technical terms, did not use visual aids, and lacked motivators to adopt 
health behaviors and persuasive techniques [22,24,25]. These characteristics would make 
the information on HPV vaccination and cervical cancer difficult to read and understand 
by lay audiences with inadequate health literacy. Additionally, these characteristics 
would make it difficult for lay audiences to adopt optimal behaviors. 

A study in China evaluated the content and DISCERN score as well as readability of 
HPV vaccine-related online messages [29]. Content was evaluated using a checklist of 
information topics under four major themes: (1) basic information, (2) the HPV vaccine 
and its functions, (3) inoculation and precautions related to vaccination, and (4) quality, 
safety, and side effects. In that study, most messages explained the HPV vaccine and its 
function, yet fewer than half explained its safety and side effects. The content accuracy 
was not optimal, with 45% of the included messages having errors. Additionally, that 
study evaluated DISCERN scores. The DISCERN scale includes three parts: publication 
reliability as a source of information, quality assessment of information, and overall 
quality ratings of the publication [48]. The total score of all messages is calculated and 
classified as poor (<40%), fair (40–79%), and good (>79%) [48]. In one study, 17% of 
messages were poor quality, 83% were fair quality, and only one message (<1%) was good 
quality [29]. A study in Canada evaluated cervical cancer-related online information in 
terms of accountability, site interactivity and organization, content coverage, and content 
accuracy as well as reading level [26]. Those items were evaluated using a tool developed 
by the authors referring to the Health on the Net Foundation Code of Conduct (HONcode) 
principles and the DISCERN scale. Although most websites were accurate in terms of 
information, many lacked accountability or recent updates. The usability and interactivity 
of websites was high. Although content such as cervical cancer screening and prevention 
was often covered, content such as prognosis and stage of disease, which are considered 
important for patients with cervical cancer, was infrequently covered. Thus, these two 
studies reported issues regarding accountability, content, and accuracy of HPV 
vaccination and cervical cancer-related information. 

As these studies show, using broader assessment tools such as the SAM [46], the 
PEMAT [47], and the DISCERN scale [48] enables objective evaluation of the quality of 
both HPV vaccination and cervical cancer information, in addition to the assessment of 
readability levels. Such extensive evaluation of information related to HPV vaccination 
and cervical cancer will contribute to improving the health information provided to 
patients and the general public so as to promote prevention, early detection, and early 
treatment of cervical cancer. 

Written information is widely used in cancer communication provided by health 
professionals to their patients and to the general public regarding prevention, early 
detection, and early treatment. Readability is one of the keys to successful communication 
regarding cervical cancer using written information. We call for further studies on 
improving the readability of HPV vaccination and cervical cancer-related information and 
suggest the following questions, which should be addressed in future research. What is 
the readability level of HPV vaccination and cervical cancer-related information materials 
that have not been assessed in previous studies? What is the readability level of non-
English, non-Chinese, and non-Japanese HPV vaccination and cervical cancer-related 
information? What is the readability level of HPV vaccination and cervical cancer-related 
information materials in low-and middle-income countries? What factors are present 
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apart from readability level, such as ease of understanding and appropriateness of HPV 
vaccination and cervical cancer-related information? What is the gap between the reading 
level of the target audiences and the level needed to read HPV vaccination and cervical 
cancer-related information? Future studies should answer these research questions. 

Regarding practices to make information on HPV vaccination and cervical cancer 
easier to read, guidelines are available such as the SAM [46], the PEMAT [47], the Centers 
for Disease Control and Prevention (CDC) Clear Communication Index [49], and the CDC 
Simply Put guide [11]. These guidelines recommend modifying technical terms to 
everyday language, shortening long sentences, arranging information in a logical order, 
adding informative headers to each section, and including a clear summary. Health 
professionals should refer to such recommendations so as to develop HPV vaccination 
and cervical cancer-related information that is easy to read and understand. Health 
professionals can also use readability assessment tools to make HPV vaccination and 
cervical cancer-related text more readable. Validated readability assessment tools such as 
the SMOG and FKGL are available on the Internet [11,12]. When HPV vaccination and 
cervical cancer-related information is rated difficult to read, the text should be revised to 
use plain language, active voice, and short words and sentences [11,12]. Health 
professionals should create readable HPV vaccination and cervical cancer information 
using such guidelines and tools to help audiences adopt optimal judgment and behaviors 
with respect to prevention, early detection, and early treatment of cervical cancer. 

There are several limitations in this study. Although we systematically searched for 
related studies in multiple databases using a combination of appropriate keywords, we 
may have missed some publications, such as studies that assessed readability as part of a 
larger analysis. In this study, we focused on the level of readability as calculated using a 
readability formula. However, there are other factors affecting the readability and 
understandability of HPV vaccination and cervical cancer-related information. Because 
the readability formulas used were different for English, Chinese, and Japanese, the way 
in which the readability level was judged differed depending on the language. Despite 
these limitations, this was the first systematic scoping review of readability assessment 
studies on HPV vaccination and cervical cancer-related information. The present study 
findings have implications for further research and practice aiming to improve written 
health information on HPV vaccination and cervical cancer. 

5. Conclusions 
This systematic literature review showed that readability assessment of HPV 

vaccination and cervical cancer-related information is scarce. This review also found that 
the readability level of most HPV vaccination and cervical cancer-related information is 
higher than what is recommended. In addition to readability levels as assessed using 
various formulas, issues related to multiple factors that affect readability, 
understandability, and suitability of HPV vaccination and cervical cancer-related 
information are proposed. More extensive research is needed to understand the current 
status regarding readability of HPV vaccination and cervical cancer-related information. 
Improving the readability of HPV vaccination and cervical cancer-related information will 
help patients and the general public to make the best decisions and adopt optimal 
behaviors regarding prevention, early detection, and early treatment of cervical cancer. 

Author Contributions: Conceptualization, T.O.; Methodology, T.O.; Formal Analysis, T.O. and 
H.O.; Data Curation, T.O. and H.O.; Writing—Original Draft Preparation, T.O.; Writing—Review & 
Editing, T.O., H.O., E.G. and T.K.; Funding Acquisition, T.O. All authors have read and agreed to 
the published version of the manuscript. 

Funding: This research was supported by the Japan Society for the Promotion of Science KAKENHI 
[grant number 19K10615]. 

Conflicts of Interest: The authors declare no conflict of interest. 



Healthcare 2021, 9, 1246 11 of 12 
 

 

References 
1. World Health Organization. Cervical Cancer. Available online: https://www.who.int/health-topics/cervical-cancer#tab=tab_1 

(accessed on 10 September 2021). 
2. Dempsey, A.F.; Koutsky, L.; Zimet, G.D.; Davis, R.L. Factors That Are Associated with Parental Acceptance of Human 

Papillomavirus Vaccines: A Randomized Intervention Study of Written Information About HPV. Pediatrics 2006, 117, 1486–1493, 
doi:10.1542/peds.2005-1381. 

3. Maertens, J.A.; Jimenez-Zambrano, A.M.; Albright, K.; Dempsey, A.F. Using Community Engagement to Develop a Web-Based 
Intervention for Latinos about the HPV Vaccine. J. Heal. Commun. 2017, 22, 1–9, doi:10.1080/10810730.2016.1275890. 

4. Rudd, R.E.; Anderson, J.E.; Oppenheimer, S.; Nath, C. Health Literacy: An Update of Medical and Public Health Literature. Rev. 
Adult Learn. Lit. 2007, 7, 175–204, Available online: http://www.ncsall.net/fileadmin/resources/ann_rev/rall_v7_ch6.pdf 
(accessed on 10 September 2021). 

5. US Department of Health and Human Services. Healthy People 2010: Understanding and Improving Health, 2nd.; Government 
Printing Office: Washington, DC, USA, 2000. 

6. Castro-Sánchez, E.; Chang, P.W.; Candel, R.V.; Escobedo, A.A.; Holmes, A.H. Health literacy and infectious diseases: Why does 
it matter? Int. J. Infect. Dis. 2016, 43, 103–110, doi:10.1016/j.ijid.2015.12.019. 

7. Oldach, B.R.; Katz, M.L. Health literacy and cancer screening: A systematic review. Patient Educ. Couns. 2013, 94, 149–157, 
doi:10.1016/j.pec.2013.10.001. 

8. Agency for Health Care Research and Quality; Institute of Medicine. Health Literacy: A Prescription to End Confusion; National 
Academies Press: Washington, DC, USA, 2004. 

9. Weiss, B.D. Health Literacy and Patient Safety: Help Patients Understand. Manual for Clinicians; American Medical Association 
Foundation: New York, NY, USA, 2009. 

10. Albright, J.; de Guzman, C.; Acebo, P.; Paiva, D.; Faulkner, M.; Swanson, J. Readability of patient education materials: 
Implications for clinical practice. Appl. Nurs. Res. 1996, 9, 139–143, doi:10.1016/s0897-1897(96)80254-0. 

11. Centers for Disease Control and Prevention. Simply Put: A Guide for Creating Easy-to-Understand Materials. 2009. Available 
online: https://www.cdc.gov/healthli teracy/pdf/Simply_Put.pdf (accessed on 10 September 2021). 

12. Friedman, D.B.; Hoffman-Goetz, L. A Systematic Review of Readability and Comprehension Instruments Used for Print and 
Web-Based Cancer Information. Heal. Educ. Behav. 2006, 33, 352–373, doi:10.1177/1090198105277329. 

13. Ménoni, V.; Lucas, N.; Leforestier, J.-F.; Doz, F.; Chatellier, G.; Jacqz-Aigain, E.; Giraud, C.; Treluyer, J.-M.; Chappuy, H. 
Readability of the Written Study Information in Pediatric Research in France. PLoS ONE 2011, 6, e18484, 
doi:10.1371/journal.pone.0018484. 

14. Betschart, P.; Zumstein, V.; Ali, O.H.; Schmid, H.-P.; Abt, D. Readability Assessment of Patient Education Material Published 
by German-Speaking Associations of Urology. Urol. Int. 2017, 100, 79–84, doi:10.1159/000480095. 

15. Votta, K.; Metivier, M.; Romo, S.; Garrigan, H.; Drexler, A.; Nodoushani, A.; Sheridan, R. Readability of Spanish language online 
information for the initial treatment of burns. Burns 2018, 44, 956–961, doi:10.1016/j.burns.2017.11.008. 

16. Murphy, D.A.; O’Keefe, Z.H.; Kaufman, A.H. Improving comprehension and recall of information for an HIV vaccine trial 
among women at risk for HIV: Reading level simplification and inclusion of pictures to illustrate key concepts. AIDS Educ. Prev. 
1999, 11, 389. 

17. Okuhara, T.; Ishikawa, H.; Goto, E.; Okada, M.; Kato, M.; Kiuchi, T. Processing fluency effect of a leaflet for breast and cervical 
cancer screening: A randomized controlled study in Japan. Psychol. Health Med. 2017, 23, 1–11, 
doi:10.1080/13548506.2018.1492732. 

18. Moher, D.; Liberati, A.; Tetzlaff, J.; Altman, D.G.; The PRISMA Group Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses: The PRISMA Statement. PLoS Med. 2009, 6, e1000097, doi:10.1371/journal.pmed.1000097. 

19. MacLean, S.A.; Basch, C.H.; Ethan, D.; Garcia, P. Readability of online information about HPV Immunization. Hum. Vaccines 
Immunother. 2018, 15, 1505–1507, doi:10.1080/21645515.2018.1502518. 

20. Martin, A.; Stewart, J.R.; Gaskins, J.; Medlin, E. A Systematic Assessment of Google Search Queries and Readability of Online 
Gynecologic Oncology Patient Education Materials. J. Cancer Educ. 2018, 34, 435–440, doi:10.1007/s13187-017-1319-z. 

21. Calo, W.A.; Gilkey, M.B.; Malo, T.; Robichaud, M.; Brewer, N.T. A content analysis of HPV vaccination messages available 
online. Vaccine 2018, 36, 7525–7529, doi:10.1016/j.vaccine.2018.10.053. 

22. Chhabra, R.; Chisolm, D.J.; Bayldon, B.; Quadri, M.; Sharif, I.; Velazquez, J.J.; Encalada, K.; Rivera, A.; Harris, M.; Levites-
Agababa, E.; et al. Evaluation of Pediatric Human Papillomavirus Vaccination Provider Counseling Written Materials: A Health 
Literacy Perspective. Acad. Pediatr. 2018, 18, S28–S36, doi:10.1016/j.acap.2017.08.004. 

23. Fu, L.Y.; Zook, K.; Spoehr-Labutta, Z.; Hu, P.; Joseph, J.G. Search Engine Ranking, Quality, and Content of Web Pages That Are 
Critical Versus Noncritical of Human Papillomavirus Vaccine. J. Adolesc. Health 2015, 58, 33–39, 
doi:10.1016/j.jadohealth.2015.09.016. 

24. MacDougall, D.S.; Connor, U.M.; Johnstone, P.A. Comprehensibility of patient consent forms for radiation therapy of cervical 
cancer. Gynecol. Oncol. 2012, 125, 600–603, doi:10.1016/j.ygyno.2012.02.030. 

25. Helitzer, D.; Hollis, C.; Cotner, J.; Oestreicher, N. Health Literacy Demands of Written Health Information Materials: An 
Assessment of Cervical Cancer Prevention Materials. Cancer Control. 2009, 16, 70–78, doi:10.1177/107327480901600111. 

26. Dawson, J.Q.; Davies, J.M.; Ingledew, P.-A. Quality of Online Information Regarding Cervical Cancer. Cureus 2020, 12, e9511, 
doi:10.7759/cureus.9511. 



Healthcare 2021, 9, 1246 12 of 12 
 

 

27. Tulsieram, K.L.; Arocha, J.F.; Lee, J. Readability and Coherence of Department/Ministry of Health HPV Information. J. Cancer 
Educ. 2016, 33, 147–153, doi:10.1007/s13187-016-1082-6. 

28. Abdelmutti, N.; Hoffman-Goetz, L. Risk Messages About HPV, Cervical Cancer, and the HPV Vaccine Gardasil: A Content 
Analysis of Canadian and U.S. National Newspaper Articles. Women Health 2009, 49, 422–440, doi:10.1080/03630240903238776. 

29. Wang, W.; Lyu, J.; Li, M.; Zhang, Y.; Xu, Z.; Chen, Y.; Zhou, J.; Wang, S. Quality evaluation of HPV vaccine-related online 
messages in China: A cross-sectional study. Hum. Vaccines Immunother. 2020, 17, 1089–1096. 

30. Okuhara, T.; Ishikawa, H.; Okada, M.; Kato, M.; Kiuchi, T. Readability comparison of pro- and anti-HPV-vaccination online 
messages in Japan. Patient Educ. Couns. 2017, 100, 1859–1866, doi:10.1016/j.pec.2017.04.013. 

31. Williams, A.M.; Muir, K.W.; Rosdahl, J.A. Readability of patient education materials in ophthalmology: A single-institution 
study and systematic review. BMC Ophthalmol. 2016, 16, 1–11, doi:10.1186/s12886-016-0315-0. 

32. Morony, S.; Flynn, M.; McCaffery, K.J.; Jansen, J.; Webster, A.C. Readability of Written Materials for CKD Patients: A Systematic 
Review. Am. J. Kidney Dis. 2015, 65, 842–850, doi:10.1053/j.ajkd.2014.11.025. 

33. McInnes, N.; Haglund, B.J.A. Readability of online health information: Implications for health literacy. Inform. Heal. Soc. Care 
2011, 36, 173–189, doi:10.3109/17538157.2010.542529. 

34. Gandhi, C.K.; Patel, J.; Zhan, X. Trend of influenza vaccine Facebook posts in last 4 years: A content analysis. Am. J. Infect. 
Control. 2020, 48, 361–367, doi:10.1016/j.ajic.2020.01.010. 

35. Okuhara, T.; Ishikawa, H.; Okada, M.; Kato, M.; Kiuchi, T. A readability comparison of anti- versus pro-influenza vaccination 
online messages in Japan. Prev. Med. Rep. 2017, 6, 47–52, doi:10.1016/j.pmedr.2017.02.013. 

36. AlKhalili, R.; Shukla, P.A.; Patel, R.H.; Sanghvi, S.; Hubbi, B. Readability Assessment of Internet-based Patient Education 
Materials Related to Mammography for Breast Cancer Screening. Acad. Radiol. 2015, 22, 290–295, doi:10.1016/j.acra.2014.10.009. 

37. Tian, C.; Champlin, S.; Mackert, M.; Lazard, A.; Agrawal, D. Readability, suitability, and health content assessment of web-
based patient education materials on colorectal cancer screening. Gastrointest. Endosc. 2014, 80, 284–290.e2, 
doi:10.1016/j.gie.2014.01.034. 

38. Schreuders, E.H.; Grobbee, E.J.; Kuipers, E.J.; Spaander, M.C.; van Zanten, S.J.V. Variable Quality and Readability of Patient-
oriented Websites on Colorectal Cancer Screening. Clin. Gastroenterol. Hepatol. 2016, 15, 79–85.e3, doi:10.1016/j.cgh.2016.06.029. 

39. Gagne, S.M.; Fintelmann, F.J.; Flores, E.; McDermott, S.; Mendoza, D.P.; Petranovic, M.; Price, M.C.; Stowell, J.T.; Little, B.P. 
Evaluation of the Informational Content and Readability of US Lung Cancer Screening Program Websites. JAMA Netw. Open 
2020, 3, e1920431, doi:10.1001/jamanetworkopen.2019.20431. 

40. Haas, K.; Brillante, C.; Sharp, L.; Elzokaky, A.K.; Pasquinelli, M.; Feldman, L.; Kovitz, K.L.; Joo, M. Lung cancer screening: 
Assessment of health literacy and readability of online educational resources. BMC Public Health 2018, 18, 1–7, 
doi:10.1186/s12889-018-6278-8. 

41. Rowlands, G. Health literacy. Hum. Vaccines Immunother. 2014, 10, 2130–2135, doi:10.4161/hv.29603. 
42. Alter, A.L.; Oppenheimer, D.M. Uniting the Tribes of Fluency to Form a Metacognitive Nation. Pers. Soc. Psychol. Rev. 2009, 13, 

219–235, doi:10.1177/1088868309341564. 
43. Schwarz, N. Metacognitive Experiences in Consumer Judgment and Decision Making. J. Consum. Psychol. 2004, 14, 332–348, 

doi:10.1207/s15327663jcp1404_2. 
44. Claypool, H.M.; Mackie, D.M.; Garcia-Marques, T. Fluency and Attitudes. Soc. Pers. Psychol. Compass 2015, 9, 370–382, 

doi:10.1111/spc3.12179. 
45. Rennekamp, K. Processing Fluency and Investors’ Reactions to Disclosure Readability. J. Account. Res. 2012, 50, 1319–1354, 

doi:10.1111/j.1475-679x.2012.00460.x. 
46. Doak, C.C.; Doak, L.G.; Root, J.H. Teaching Patients with Low Literacy Skills. AJN Am. J. Nurs. 1996, 96, 16M, 

doi:10.1097/00000446-199612000-00022. 
47. Shoemaker, S.; Wolf, M.; Brach, C. The Patient Education Materials Assessment Tool (PEMAT) and User’s Guide; Agency for 

Healthcare Research and Quality: Rockville, MD, USA, 2013. 
48. Charnock, D.; Shepperd, S.; Needham, G.; Gann, R. DISCERN: An instrument for judging the quality of written consumer health 

information on treatment choices. J. Epidemiol. Community Health 1999, 53, 105–111, doi:10.1136/jech.53.2.105. 
49. Centers for Disease Control and Prevention. The CDC Clear Communication Index. 2019. Available online: 

https://www.cdc.gov/ccindex/index.html (accessed on 10 September 2021). 
 


	1. Introduction
	2. Materials and Methods
	2.1. Search Strategy
	2.2. Study Selection
	2.3. Data Extraction and Synthesis

	3. Results
	3.1. Study Characteristics
	Abbeviations: HPV, human papillomavirus; SMOG, Simple Measure of Gobbledygook Grade Level; FKGL, Flesch–Kincaid Grade Level; FRE, Flesch–Kincaid Reading Ease; FRG, Fry Readability Graph; GFI, Gunning Fog Index; DC, Dale–Chall formula; CLI, Coleman–Lia...
	3.2. Readability Assessment
	3.3. Other Factors

	4. Discussion
	5. Conclusions
	References

