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Purpose: There are few studies in Japan evaluating informational materials about
passive smoking prevention with respect to health literacy. This study applied
a range of health literacy assessment tools to assess the understandability of
public-sector leaflets about passive smoking prevention.

Methods: We collected 26 anti-passive smoking leaflets published online by
Japanese prefectural governments. We used three internationally recognized
health literacy assessment tools to evaluate their understandability: the Clear
Communication Index (CCl), the Suitability Assessment of Materials (SAM), and
the Patient Education Materials Assessment Tool (PEMAT, further divided into
scales for understandability and actionability).

Results: Although none of the assessed materials met the CCl's scoring
threshold for “easy to understand,” the highest-scoring leaflet, which
received a top-two ranking in three of the four scales (excluding the
PEMAT understandability scale), was characterized by its conciseness and
its easy-to-understand structure, including the use of checklists and flowcharts
to engage reader interest. There was a significant correlation between CCI
and SAM, and between SAM and the PEMAT understandability scale. However,
the PEMAT actionability scale did not significantly associate with the other
assessment scales.

Conclusions: The understandability of written informational materials about
passive smoking prevention in Japan could be improved by referring to multiple
assessment scales.
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Introduction

Health literacy has been defined as the ability of people to “meet the complex demands
of health in modern society” (Sorensen et al., 2012). Health literacy also refers to the
ability of health professionals to narrow the gap between the understandability of health
information and people’s capacity to use that information (Rudd and Parnell, 2022). This
concept is crucial in the prevention or management of lifestyle-related diseases (Aida et al.,
2020), chronic illness (Paul et al., 2022), infectious diseases (Castro-Sanchez et al., 2016),
and smoking (Fonseca et al., 2022).
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Among these health promotion efforts, smoking prevention
has been particularly emphasized, with the WHO establishing
global guidelines such as the FCTC (Framework Convention on
Tobacco Control) and MPOWER (a set of six effective tobacco
control measures). These initiatives were part of worldwide
efforts to curb tobacco use. Regarding information for the
purpose of smoking prevention and cessation, previous research
indicated that messages based on logic were effective for
smokers with higher health literacy, while messages based on
emotion were more effective for smokers with lower health
literacy (Hoover et al., 2018). Health literacy plays a significant
role in influencing how smokers respond to different risk
messaging styles.

Japan’s smoking rate of 16.7% (Ministry of Health Labour
and Welfare, 2020) was slightly lower than the global smoking
rate of 17% in 2020 (Vital Strategies, 2023). Additionally,
smoking rates (National Cancer Center, 2019) in six regions
of Japan showed regional differences: Tohoku/Hokkaido at
21.5%, Kanto at 18.0%, Chubu at 18.0%, Kinki at 17.3%,
Chugoku/Shikoku at 17.0%, and Kyushu at 19.3%. However,
Japan has made minimal use of warning messages on tobacco
packaging compared with international standards and was
relatively slow to implement passive smoking measures. On
April 1, 2020, in anticipation of the 2020 Tokyo Olympics,
the Health Promotion Act was extensively amended to bring
Japan’s passive smoking measures in line with global standards.
The amendments primarily prohibited smoking indoors in places
such as restaurants and mandated the display of signage for
smoking areas. In response, local governments took on the
responsibility of informing residents, through various media, about
the content of the amendments and the health hazards of passive
smoking. Given that Japan is considered to have low health
literacy compared with other countries globally (Nakayama et al.,
2015), developing and distributing these communications was a
challenging task.

In Japan, there have been various efforts to improve
health literacy around smoking and passive smoking. These
include local governments producing informational materials
and creating posters that account for regional characteristics.
In addition, Kostagiolas et al. (2023) noted that information
obtained from the internet and from family, relatives, friends,
and colleagues was more effective for quitting smoking than
advice from medical staff, healthcare professionals, and primary
healthcare services. Smoking prohibition in both public and
private workplaces was effective in reducing passive smoking at
workplaces in Europe (Olivieri et al., 2019). The effectiveness
of implementing such regulations depends on how well the
public is informed. Despite the clear importance of widespread
information provision, there have been only limited studies in
Japan evaluating passive-smoking-related posters and leaflets with
respect to health literacy.

The present study used a range of Japanese-language health
literacy assessment tools to evaluate the understandability
(including clarity, suitability, and ease of understanding for
the intended audience) of passive smoking prevention-related
(hereafter “leaflets”) published by
prefectural governments across Japan.

informational materials
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Methods

Health literacy leaflets can inform more people about the
dangers of passive smoking. We conducted a descriptive analysis of
written materials issued by local governments in Japan, specifically,
to evaluate the understandability of leaflets related to passive
smoking prevention. As this study did not involve human research
subjects, institutional authorities determined that ethics approval
was not required.

Study materials

To obtain materials for the study, we used Google’s search
engine to find relevant leaflets relating to passive smoking available
on the official website of each prefectural government and
downloaded the files in PDF format. The validity of this approach
is based on each prefecture’s obligation to work on the prevention
of passive smoking and to use digital tools in all aspects of
governance, in accord with national directives. For publication
dates, we recorded the date that each leaflet was last updated.
Japan’s 47 prefectures are generally grouped into six regions:
Tohoku/Hokkaido, Kanto, Chubu, Kinki, Chugoku/Shikoku, and
Kyushu; we used these six regional names as semi-anonymized
identifiers for the origin of each leaflet to avoid rating individual
prefectures. The intended audience of each leaflet was also
evaluated based on the leaflet’s vocabulary and style.

The inclusion criteria for leaflets were that they were original
and had been created and published by the relevant prefectural
government. In cases where the prefecture had created multiple
leaflets on the topic, we used the version posted highest on its
web page. We included materials composed of a single sheet of
paper as well as booklets composed of multiple pages. We excluded
reproductions of a national leaflet on preventing passive smoking,
prepared by the Japanese Ministry of Health, Labor and Welfare,
because these identical leaflets were not created independently by
any prefecture.

Assessment tools

The leaflets were assessed using the Japanese versions of
three internationally recognized assessment tools: the Clear
Communication Index (CCIL; Baur and Prue, 2014), Suitability
Assessment of Materials (SAM; Noro, 2009), and Patient Education
Materials Assessment Tool (PEMAT; Furukawa et al., 2022).

Clear Communication Index

The CCI is a measure of effective public communication
published by the U.S. Centers for Disease Control and Prevention
and consists of four sections and 19 items. This index is
characterized by its evaluation of the behavioral recommendations,
numerical values, and risks presented in the informational material
being assessed. Scores are expressed as percentages, with materials
scoring 90% or more rated as “easy-to-understand materials” (Baur
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TABLE 1 Basic characteristics of leaflets and scores for each assessment scale.

Leaflet no.

Date of issue

Intended audience

CClI (%)

SAM (%)

PEMAT-P (%)

Understandable

Actionable

Tohoku/Hokkaido 1 2020/3/1 Company 61 48 62 40

Tohoku/Hokkaido 2 2020/6/1 General 78 72 73 60 Multiple items existed. As of September 9, 2023,
the website had been deleted

Tohoku/Hokkaido 3 2018/1/1 General (esp. pregnant women) 72 76 73 83 Content: Impact on pregnant women and
children.

Kanto 1 2021/1/26 General 68 63 60 50 Multiple items available, including picture books.

Kanto 2 2023/1/30 General 72 76 80 80

Kanto 3 2020/9/8 General and company 67 61 73 60

Kanto 4 2021/12/7 General 42 70 88 50

Kanto 5 2020/1/1 Company 72 65 87 40 A Japanese version and versions in other
languages were available.

Kanto 6 2023/7/1 Children 67 89 87 67 Multiple items existed.

Chubu 1 2019/5/1 Company 67 57 63 0

Chubu 2 2023/3/1 Company 61 85 93 80

Chubu 3 2021/12/14 Business manager 72 65 100 60 Multiple items existed.

Chubu 4 2020/2/21 Business manager 56 63 75 67 Multiple items existed.

Chubu 5 2022/9/2 General 67 67 80 40

Kinki 1 2020/10/1 Business manager 61 63 80 60

Kinki 2 2022/6/1 Business manager 72 74 80 60 Related videos were also available.

Kinki 3 2022/12/1 General 58 52 67 67

Chugoku/Shikoku 1 2021/5/13 General 68 63 69 67

Chugoku/Shikoku 2 2022/2/16 General 74 85 80 60 Multiple items existed.

Chugoku/Shikoku 3 2022/2/14 General 72 72 80 80 Multiple items existed, including kamishibai
(storyboard theater).

Chugoku/Shikoku 4 2022/11/24 Children 78 76 87 67

Chugoku/Shikoku 5 2020/3/5 Student 74 83 87 50 Separated for elementary school and middle/high
school students.

Chugoku Shikoku 6 2019/6/19 General 56 76 83 40

Kyushu 1 2020/3/13 General 53 70 87 50 As of September 9, 2023, the website had been
deleted.

Kyushu 2 2022/11/1 General 67 74 73 60

Kyushu 3 2012/2/1 Business manager 78 85 87 100 Predates 2020 Health Promotion Act

amendments.

CCI, Clear Communication Index; SAM, Suitability Assessment of Materials; PEMAT-P, Patient Education Materials Assessment Tool for Printable Materials.

e 18 05|

Y6v/LTyT 202" WWOd4/68¢5 0T


https://doi.org/10.3389/fcomm.2024.1417494
https://www.frontiersin.org/journals/communication
https://www.frontiersin.org

Iso et al.

10.3389/fcomm.2024.1417494

100

90

80 712

86(67

80.00

7'122

71.74

oCCl

70 67.54

73[33

66167 oSAM

Score (%)

60 ejj1

50

40

6304

o PEMAT-U
oPEMAT-A

60.00

5(i|fo

FIGURE 1
Comparison of the score ranges for each assessment scale.

and Prue, 2014). In this study, we used the Japanese version of the
CCI (Goto et al., 2018), but also referred to the original version to
avoid errors of interpretation.

Suitability Assessment of Materials

The SAM is characterized by its detailed rating of document
layout and consideration of readers’ emotional reactions (Noro,
2009). It contains 23 items in four sections, with each item
evaluated on a three-point scale of 0, 1, or 2 points. Materials
achieving a total score of 70-100% are rated as “superior,” 40-69%
as “adequate,” and 0-39% as “not suitable” (Nomura et al., 2021).
In this study, we used the Japanese version (Nakazato and Noro,
2006), while also referring to the original version. This was because
some items were deemed to be mistranslations, with questions
that were natural in the original English text being unnatural
when rendered into Japanese. The print quality section of the
layout assessment was excluded because we obtained the leaflets in
digital format. Two questions, about passive vs. active tense and
mentioning content before the main message, were inapplicable
because Japanese grammatical rules and paragraph structure differ
from those of English. Japanese sentences frequently use passive
tense to add politeness to instructions and requests. In addition,
Japanese writing style routinely places topic sentences at the end
of their explanatory paragraphs. So, on these points, we assigned
a score of 2 for all leaflets, because their style was consistent with
what Japanese readers would expect.

Patient Education Materials Assessment
Tool

The PEMAT is a tool developed by the Agency for Healthcare

Research and Quality within the U.S. Department of Health and
Human Services. It is characterized by its assessment of the extent
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to which the material prompts action from the reader. There are
two variants: PEMAT-P, which is a measure of printable materials,
and PEMAT-A/V, which is a measure of audiovisual materials. We
used the Japanese version of PEMAT-P (Furukawa et al., 2022),
consisting of 23 items in two separate scales—“understandable”
(PEMAT-U) and “actionable” (PEMAT-A)—while also referring to
the original version for the sake of fidelity to its intention.

Evaluation process

First, leaflets were independently evaluated by the first and
second authors, who are students in an MD-PhD curriculum
mentored by a specialist in health literacy. They used all three
assessment tools as instructed by their mentor. The leaflets
were printed in color on A4 paper to ensure consistency across
the process. The results of the evaluation were recorded in an
Excel table with a drop-down system to unify the input and
prevent typographical errors. Second, both evaluators double-
checked the data for any mistakes or omissions, and their
respective results tables were combined to identify discrepancies.
Lastly, two researchers (third and last authors, one of whom
specializes in health literacy research) joined the process to examine
discrepancies and determine a unified score where required. The
evaluation scores made by each evaluator before discussion and
finalization are shown in Supplementary Table 1. The consistency
(percentage with the same score) between the two evaluators was
calculated as 77% for CCI, 64% for SAM, and 78% for PEMAT (79%
for PEMAT-U and 75% for PEMAT-A).

Statistical analysis
The characteristics and scores determined by the three

tools were summarized descriptively for each leaflet. The scores
were ranked, and key features of the top-ranked leaflets were
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TABLE 2 Comparison of features of top-ranked leaflets by assessment scale.

10.3389/fcomm.2024.1417494

Assessment scale  Rank Leaflet no. Main message Feature
CCI 1 Kyushu 3 Prevention of passive Used a flowchart and check box. The information was concise.
smoking is mandatory
1 Chugoku/Shikoku 4 | What is needed more than There was a large amount of information. It was proficient in
anything else is a strong will visual representation of numerical data. Health hazards of
to refuse cigarettes smoking and passive smoking were written separately.
1 Tohoku/Hokkaido Toward a prefecture with The amount of information was appropriate. Pictogram-like
2 “zero passive smoking” and figures were clear and user-friendly. It captured the key points.
clean air
4 Chugoku/Shikoku 2 | “Three things” to protect It divided content for those under 20 and adults within a single
yourself from cigarette smoke sheet (front and back). It presented the information as three key
principals, making it easy to understand.
4 Chugoku/Shikoku 5 | The prefecture has started Overall, it was easy to understand. Abundant use of
taking measures against illustrations. The color scheme looked appealing and was
passive smoking suitable for those with color vision impairments.
SAM 1 Kanto 6 “Did you understand well There was a checklist. Refusal methods were specifically
about tobacco?” described. It was written in simple language. The main message,
presented in the form of a question, was effective for motivating
the target audience.
2 Kyushu 3 Prevention of passive Used a flowchart and check box. The information was concise.
smoking is mandatory
2 Chugoku/Shikoku 2 | “Three things” to protect It divided content for those under 20 and adults within a single
yourself from cigarette smoke sheet (front and back). It presented the information as three key
principals, making it easy to understand.
2 Chubu 2 Let’s get rid of it! Unwanted Used a flowchart. It was a leaflet exclusively for businesses,
secondhand smoke describing only legal amendments.

PEMAT (understandable) 1 Chubu 3 Prevention of passive smoking | The main content was legal amendments. It separated the target
audience on the front and back (front: general public; back:
businesses).

2 Chubu 2 Let’s get rid of it! Unwanted Used a flowchart. It was a leaflet exclusively for businesses,
secondhand smoke describing only legal amendments.

PEMAT (actionable) 1 Kyushu 3 Prevention of passive Used a flowchart and check box. The information was concise.

smoking is mandatory
2 Tohoku/Hokkaido Smoking cessation for The information was extensive, covering a wide range of topics.
3 pregnant women and their It appeared clear at first glance and was effective for motivating
families is a great gift for a the target audience.
small baby.

CCI, Clear Communication Index; SAM, Suitability Assessment of Materials; PEMAT, Patient Education Materials Assessment Tool (for Printable Materials).

identified. In addition, correlation among the three tools (or four
scales, including PEMAT-U and PEMAT-A) was examined using
Spearman’s rank correlation coefficient. A p-value of 0.05 or less
was considered statistically significant.

Results

Of the 47 prefectures, we identified 26 with leaflets that met
the inclusion criteria, all of which were included in the analysis.
Leaflets that were identified as targeting a general audience were
mostly aimed at both smokers and non-smokers, with the intention
of raising awareness of the side effects of tobacco on smokers
and those around them. Leaflets targeting business managers and
companies mainly sought to explain that the laws around passive
smoking had changed because of April 2020 revisions to the Health
Promotion Act. In addition, two leaflets were intended for children,
and one was intended for pregnant women. In the leaflets for
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children, the main aims were to raise awareness on how to avoid
passive smoking and how not to become a new smoker.

Table 1 presents the basic characteristics for each leaflet and
their scores determined by each of the three assessment tools. The
number of prefectures with leaflets that met the inclusion criteria
was three out of seven in Tohoku/Hokkaido, six out of seven
in Kanto, five out of nine in Chubu, three out of seven in the
Kinki region, six out of nine in Chugoku/Shikoku, and three out
of eight in Kyushu. The largest number of leaflets were intended
for a general audience (14 leaflets, 53.8%), followed by business
managers (nine leaflets, 34.6%). In the CCI assessment, none of
the leaflets scored more than the 90% threshold for “easy-to-
understand materials.” However, in the SAM evaluation, 15 leaflets
met the criteria for “superior materials.”

Figure 1 shows the distribution of scores for each assessment
scale as a box plot. The range of scores on the CCI was small
compared with that of the other scales. Comparing the median
scores, the PEMAT-U scale was the highest.
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Table 2 presents a comparison of the key features of the leaflets
that achieved the two highest scores for each assessment tool. The
Kyushu 3 leaflet, which received a top-two ranking in three of the
four scales (excluding PEMAT-U), was characterized by its concise
presentation of information and its easy-to-understand structure,
including checklists and flowcharts to engage reader interest. In
addition, the Chugoku/Shikoku 2 leaflet, which received a top-
two ranking for CCI and SAM, presented its main message in
a “Three things to do to protect yourself” format and strongly
encouraged actions from readers. The Chubu 2 leaflet, which
received high marks for SAM and PEMAT-U, used flowcharts to aid
understanding. In contrast, the Tohoku/Hokkaido 1 leaflet, which
received a bottom-two ranking in three of the four scales (excluding
CCI), was deemed hard to understand because it had no pictures
or illustrations and used many complicated words, including those
with difficult kanji characters not designated for everyday use by
the Japanese Ministry of Education.

Table 3 shows the degree of agreement between each assessment
scale, calculated using Spearman’s rank correlation coefficient.
There was a significant correlation between CCI and SAM (it was
0.395), and between SAM and PEMAT-U (it was 0.576). PEMAT-A
did not significantly associate with the other assessment scales.

Discussion

None of the leaflets we assessed met the 90% scoring
threshold for “easy-to-understand materials” in the CCI,
and only 15 met the 70% scoring threshold for “superior”
in the SAM. The highest-ranked leaflets
structured with checklist and flowcharts, and provided clear

were concise,
main messages that prompted action from readers. The
leaflets could be improved from the perspective of health
literacy by including a summary and using interactions
(such as problems, questions, Q&A, and checklists) to engage
reader interest.

Methodologically, the scores of the CCI and PEMAT were
the most consistent between the two evaluators. A previous study
also found that both PEMAT-U and PEMAT-A demonstrated
good inter-rater reliability (Vishnevetsky et al, 2018). Both
measurements are formulated with concise questions with simple
scoring. The SAM evaluation items use relatively lengthy phrasing,
and each score has a different statement. Nevertheless, it
has unique items (e.g., emotional considerations) that are not
included in the other assessment tools. It was noteworthy
that there were significant correlations between CCI and SAM,
and between SAM and PEMAT-U, but not between CCI
and PEMAT-U. The reason for the relatively poor correlation
between PEMAT-A and the other scales might be its specific
focus on readers’ actions and the small number of evaluation
items. As previously reported, each tool evaluates different
aspects of written information, and multifaceted evaluation
using multiple measurements is recommended (Nomura et al,
2021).

Some limitations should be noted. First, only a small number
of leaflets (26) were reviewed, and they were evaluated by
trained students rather than experienced evaluators. In future
research, a larger number of materials should be assessed, and

Frontiersin Communication

10.3389/fcomm.2024.1417494

TABLE 3 Spearman'’s rank correlation coefficients between assessment
scales.

Correlation p-value

coefficients
CCI vs. SAM 0.395 0.046
CCI vs. PEMAT-U 0.077 0.710
CCI vs. PEMAT-A 0305 0.130
SAM vs. PEMAT-U 0.576 0.002
SAM vs. PEMAT-A 0335 0.094
PEMAT-U vs. 0.112 0.590
PEMAT-A

CCI, Clear Communication Index; SAM, Suitability Assessment of Materials; PEMAT-
U, Patient Education Materials Assessment Tool for Printable Materials—Understandable;
PEMAT-A, Patient Education Materials Assessment Tool for Printable Materials—Actionable.
Bold values indicate there is a statistically significant correlation as the p-value is less than 0.05.

the evaluators should continue to undergo training from health
literacy experts to improve their skills. Second, the Japanese
versions of the assessment scales included instances of unclear
translations. We therefore needed to make frequent reference
to the original English versions during the evaluation process
because if the understanding of rating scales differs among
raters, there could be large differences in scores, which would
reduce objectivity.

Conclusions

Our assessment of a sample of 26 leaflets on passive smoking
prevention issued by local governments in Japan found that most
of these were not fully understandable or easy to use. These
leaflets could be improved by including a summary of the main
points and incorporating techniques to invite reader interaction,
such as through flowcharts and checklists, as were found in
some of the highest-scoring leaflets. Wider implementation
of studies like ours could encourage local governments to
integrate routine health literacy assessments into their development
and publication processes for informational leaflets and other
health communications.
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