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Abstract
Background: Cancer screening rates are lower in Japan than in Western countries such as the United States and
the United Kingdom. While health professionals publish pro-cancer-screening messages online to encourage proactive
seeking for screening, anti-screening activists use the same medium to warn readers against following guidelines.
Contents of pro- and anti-cancer-screening sites may contribute to readers’ acceptance of one or the other position. We
aimed to use a text-mining method to examine frequently appearing contents on sites for and against cancer screening.
Methods: We conducted online searches in December 2016 using two major search engines in Japan (Google Japan
and Yahoo! Japan). Targeted websites were classified as “pro”, “anti”, or “neutral” depending on their claims, with
the author(s) classified as “health professional”, “mass media”, or “layperson”. Text-mining analyses were conducted,
and statistical analysis was performed using the chi-square test. Results: Of the 169 websites analyzed, the top-three
most frequently appearing content topics in pro sites were reducing mortality via cancer screening, benefits of early
detection, and recommendations for obtaining detailed examination. The top three most frequent in anti-sites were
harm from radiation exposure, non-efficacy of cancer screening, and lack of necessity of early detection. Anti-sites
also frequently referred to a well-known Japanese radiologist, Makoto Kondo, who rejects the standard forms of cancer
care. Conclusion: Our findings should enable authors of pro-cancer-screening sites to write to counter misleading
anti-cancer-screening messages and facilitate dissemination of accurate information.
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Introduction
Cancer is the leading cause of death in Japan. A total
of 865,238 new cases of cancer and 370,346 deaths from
cancer were estimated in 2012 and 2015 (National Cancer
Center, 2017). Screening is a key strategy for reducing
mortality from cancer worldwide. However, Cancer
screening rates in Japan are lower than those in some
Western countries. The 2013 screening rates for breast
cancer in women aged 50–69 years and for cervical cancer
in women aged 20–69 years were 80.8% and 84.5%,
respectively, in the United States, and 75.9% and 78.1% in
the United Kingdom, yet only 41.0% and 42.1% in Japan
(OECD.Stat, 2013). Other cancer screening rates in Japan
are similarly low: for gastric cancer 39.6%, lung cancer
42.3%, and colorectal cancer 37.9% in men and women
aged 40–69 years (National Cancer Center, 2017).
To encourage individuals to obtain cancer screenings,
Japan’s Ministry of Health, Labour and Welfare (MHLW),
cancer research centers, municipalities, and individual
physicians publish messages on the Internet advocating
for people to obtain cancer screening. That is because

approximately 91% of Japanese regularly access the
Internet (Internet World Stats, 2015), which is also the
one of main sources of cancer screening information
in Japan (Tokyo Metropolitan Government Bureau of
Social Welfare and Public Health, 2013). The Internet
is a now vital form of media for disseminating cancerrelated information and education (Shahrokni et al., 2014;
Mohammadzadeh et al., 2015). However, regrettably,
anti-cancer-screening activists, who can be either
health professionals or self-proclaimed specialists who
nevertheless lack specialized knowledge, propagate on
the Internet that cancer screening has little or no efficacy,
and has a high risk of side effects via radiation exposure.
They warn audiences to forgo cancer screening (e.g.,
Kondo, 2015; Funase, 2016; Utsumi, 2016). Considering
that over half of Internet users believe that “almost all” or
“most” information on health websites is credible (Rice,
2006), the anti-cancer-screening messages online can be
a barrier to promoting cancer screening.
We previously assessed the readability of pro- and anticancer-screening sites, and found that anti-cancer-screening
messages were easier to read than their pro-screening
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counterparts (Okuhara et al., 2017). We discussed that ease
of readability of messages may contribute to their ease of
acceptance by some audiences, and we recommended that
health professionals make efforts to write easier-to-read
pro-cancer-screening messages online (Okuhara et al.,
2017). However, in addition to readability, contents of
pro- and anti-cancer-screening sites may also contribute
to readers’ acceptance of one or the other position. We
aimed to use a text-mining method to examine frequently
appearing contents in pro- and anti-cancer-screening
sites. We addressed three research questions: What
were the most frequently appearing contents in pro- and
anti-cancer-screening sites? What were the distributions
of those contents? Who disseminated those contents?

Material and Methods
Material collection
We conducted Internet searches on 22 December
2016 using keyword combinations input in Japanese
text (and translated herein), entered into Google Japan
(google.co.jp) and Yahoo! Japan (yahoo.co.jp); “cancer
screening”; “cancer screening” AND (meaningful OR
meaningless); “cancer screening” AND (effective OR
ineffective); “cancer screening” AND (obtain OR “not
obtain”); “cancer screening” AND (danger OR dangerous);
“cancer screening” AND (“do not obtain” OR “better not
obtain”); “cancer screening” AND “must not obtain”.
The terms “danger”, “dangerous”, “do not obtain”,
“better not obtain”, and “must not obtain” were included
in these formulae for gathering anti-cancer-screening
online messages because the first three formulae alone
did not yield a sufficient number of “anti-” messages for
examination. The Japanese versions of Google and Yahoo!
were chosen because they are the most popular search
engines in Japan, accommodating approximately 67% and
27%, respectively, of all the country’s Internet searches in
November 2016 (StatCounter GlobalStats, 2016).
For each search formula the top 100 results were
reviewed and duplicate results were excluded. Results
concerning prostate cancer screening and positron
emission tomography were excluded because the MHLW
does not officially recommend them as public health
services. Results on gastric, lung, colorectal, breast, and
cervical cancer screening were included for analysis if they
did not meet any of the following exclusion criteria: (1)
bulletin board system, listserv, newsgroup page, or Twitter
content; (2) pages solely containing brief notices about
other website content; (3) video; (4) non-Japanese website;
(5) inactive link; (6) online message exclusively explaining
cancer screening (e.g., Wikipedia); (7) online message
with no claims either anti- or pro-cancer-screening (e.g.,
exclusively about time, place, and/or expense for cancer
screening). URLs of the included materials were recorded
in a Microsoft Excel 2016 spreadsheet.
Material classification
Included materials were classified as “pro” or “anti”
depending on their claims. Materials that recommended
readers obtain cancer screenings were classified as “pro”,
and that opposed readers obtaining one or more of gastric,
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lung, colorectal, breast, and cervical cancer were classified
as “anti”. Materials that contained claims both for and
against, but did not indicate their own assertion, were
classified as “neutral”.
Additionally, materials were classified as authored by
a “health professional” if physicians, nurses, pharmacists,
or researchers wrote them, or they were published by
pharmaceutical companies, research centers, hospitals,
or municipalities. “Mass media” indicated materials were
written by journalists or writers of newspapers, magazines,
or news sites. “Layperson” was used of they were written
by none of the aforementioned professionals. When
materials were published a layperson but their content
was exclusively referenced from health professionals, they
were classified as authored by a “health professional”.
Coding procedure
We analyzed the materials by a text-mining method
using KH Coder (Higuchi, 2012), a software program for
quantitative content analysis which supports Japanese
text. It depends on ChaSen Morphological Analyzer
and R statistical software environment. The ChaSen
mounts IPADIC as a Japanese dictionary. KH Coder
successfully applied for public health studies both in
and outside of Japan (Goto et al., 2014; McNeill et al.,
2016). KH Coder conducts a morphological analysis,
lists frequently appearing terms, analyzes the hierarchical
and co-occurrence relations among terms, and extracts
paragraphs or sentences into which coding rules fit.
Coding rules are combinations of terms and logical
operators, such as “and”, “or”, “and not”, and “or not”.
For example, a coding rule to extract paragraphs including
a message of “benefit and risk” of medical practice
could be: “(benefit or advantage or merit or gain) and
(risk or disadvantage or demerit or loss)”. In this study,
to investigate frequently appearing contents in pro- and
anti-cancer-screening sites, we created coding rules
by combining frequently appearing terms and logical
operators; accordingly, our coding procedure began by
investigating the most frequently appearing terms in the
materials.
Before the investigation, for clarity of analysis, we
excluded terms frequently appearing because of their
generality (e.g., “this”, “it”, “think”). The total of terms
analyzed was 124,953, and total unique terms analyzed
was 9,030.
To investigate the most frequently appearing terms,
we extracted the top 100 terms in their order of higher
probability of appearance in all, pro, and anti materials.
We then analyzed those terms by hierarchical cluster
analysis (Ward method). The calculation unit was one
paragraph; the same applies to the following. Analytical
results were presented using a dendrogram, within which
lines were drawn to show clusters of terms close in the
appearance pattern. This analysis helped with exploring
how the terms were used in the materials.
Additionally, we conducted analysis of co-occurrence
of terms, a common method in content analysis (Osgood,
1959). Analytical results were presented in the figure of
a network, within which the terms of the great degree of
co-occurrence relation were linked with each other. The
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degree of co-occurrence relation was determined using the
Jaccard similarity coefficient. This analysis helped with
exploring the contents that the linked terms represented.
Finally, we created coding rules that represented
specific contents by combining frequently appearing
co-occurring terms. To reduce researcher bias we sought
to create as many codes as possible to exhaustively
examine frequently appearing contents. We conducted
trial analyses and revised the coding rules for greater
accuracy; i.e., to exhaustively select relevant paragraphs
and avoid irrelevant paragraphs. Finally, we defined 13
codes (Table 1). We calculated distribution of paragraphs
that fit into each code. To investigate who disseminated
the contents, we also calculated distribution of the codefitted paragraphs by category depending on the authors’
professional expertise (health professional, mass media,
or layperson). We translated all terms into English for the
purpose of this report after the research was completed.
Statistical analysis
A chi-square test was applied for assessing the
significance of differences of distribution of the codefitted paragraphs by the pro and anti categories using KH
Coder, Version 2.00f (Higuchi, Ritsumeikan University,
Kyoto, Japan). Statistical significance was set at p<0.05.

Results
Characteristics of materials
Collected materials comprised websites or blogs
and three independent Facebook pages. Of the 169
total materials evaluated, the numbers of websites by
cancer type were as follows: gastric cancer screening,

3; colorectal cancer screening, 9; gastric and colorectal
cancer screening, 2; breast cancer screening, 21; cervical
cancer screening, 17; breast and cervical cancer screening,
3; breast and colorectal cancer screening, 1; gastric, lung,
colorectal, breast and cervical cancer screening, 113.
Distribution by category
Table 2 shows the distribution of sites by category.
Up to 75 sites (44.4%) propagated pro-cancer-screening
messages, 88 (52.0%) propagated anti-cancer-screening
messages, and six (3.6%) were “neutral”. Of the 75 procancer-screening sites, 51 were by health professionals.
Of the 88 anti-cancer-screening sites, 31 were by health
professionals and 48 were by laypeople.
Distribution of paragraphs codes fitted into
Table 3 and Figure 1 provide the distribution of
paragraphs that codes fitted into. Paragraphs referring to
“effect” most frequently appeared in pro sites (6.89%); the
second most frequent was “early detection” (4.42%), and
the third was “detailed examination” (3.29%). Paragraphs
referring to “radiation exposure” most frequently appeared
in anti sites (6.60%); “effect” was second (i.e., inefficacy,
3.73%), “early detection” was third (i.e., unnecessity of
early detection, 3.25%), and “Dr. Kondo” (explained later)
was fourth (3.15%).
Paragraphs referring to “early detection”, “effect”,
“before it’s too late”, “regular screening”, “detailed
examination”, “benefits and risks”, and “scientific basis”
were significantly more frequent in pro than anti sites
(the first six codes: p<0.01, “scientific basis”: p<0.05).
Conversely, paragraphs referring to “radiation exposure”,
“Dr. Kondo”, and “life span” were significantly more

Table 1. Code Definitions
Codes
Early detection
Effect
Before it’s too late
Regular screening
Detailed examination
Scientific basis
Benefits and risks

Contents

Examples of terms used in coding rules*

References to early detection of cancer

early, detection

References to effect of reducing mortality by cancer
screening

death, mortality, decrease, effect

References to it already being too late by the time one
experiences a cancer symptom

symptom, too late, tumor progression

References to obtaining cancer screening regularly

regularly, obtain

References to obtaining a detailed examination when
required

detailed examination, obtain

References to scientific basis of cancer screening

science, research, basis

References to benefits and risks of cancer screening

benefit, merit, risk, demerit

Susceptibility

References to cancer incidence and mortality rate

annually, people, get cancer, die from
cancer

Radiation exposure

References to risk of radiation exposure in cancer
screening

radiation exposure, mSv, radial ray, CT
scan

References to well-known Japanese radiologist Makoto
Kondo, who refutes the standard care for cancer and
cancer screening

Kondo

References to Kondo’s noted gan-modoki theory
recommend to untreat cancer

gan-modoki

References to disadvantage of overdiagnosis through
cancer screening

overdiagnosis

References to influence on life span by cancer screening

life span, shorten, lengthen

Dr. Kondo
Gan-modoki theory
Overdiagnosis
Life span

*Terms were translated into English by the authors for the purposes of this report
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Figure 1. Distribution of Paragraphs that Codes Fit Into by Category of Pro or Anti
Table 2. Distribution of Sites by Category
Category

expertise (for data, see Appendix 1). Square size indicates
appearance probability: the larger the square, the more
frequent the code-fitted paragraphs. The shade of squares
indicates the appearance probability in comparison with
other author expertise categories and based on Pearson
residuals: the darker the square color, the more frequent
the code-fitted paragraphs than in other categories. Figure
2 indicates “radiation exposure” was most frequently
referred to in anti sites by health professionals; “Dr.
Kondo” was most frequently referred to in anti sites by
mass media. This is discussed in greater detail in the
next section.

n (%)

Pro-cancer-screening

75 (44.4)

Health professional

51 (30.2)

Mass media

9 (5.3)

Layperson

15 (8.9)

Anti-cancer-screening

88 (52.0)

Health professional

31 (18.3)

Mass media

9 (5.3)

Layperson

48 (28.4)

Neutral

6 (3.6)

frequent in anti than pro sites (p<0.01). Distribution of
paragraphs referring to “susceptibility”, “gan-modoki
theory”, and “overdiagnosis” did not significantly differ
between pro and anti sites.
Figure 2 illustrates the distribution of the code-fitted
paragraphs by category based on the author’s professional

Discussion
We showed 13 frequently appearing contents in
pro- and anti-cancer-screening sites, and their distribution
and disseminators.
In pro sites, the effects of cancer screening were most
frequently referenced (see Figure 1). This result was

Table 3. Distribution of Paragraphs That Codes Fit Into By Category of Pro or Anti (N (%))
Pro

Anti

Total

Chi-square value

Early detection

188 (4.42%)

173 (3.25%)

361 (3.77%)

8.723**

Effect

293 (6.89%)

199 (3.73%)

492 (5.14%)

47.834**

Before it’s too late

42 (0.99%)

24 (0.45%)

66 (0.69%)

9.231**

Regular screening

66 (1.55%)

39 (0.73%)

105 (1.10%)

13.963**

Detailed examination

140 (3.29%)

27 (0.51%)

167 (1.74%)

105.650**

Scientific basis

33 (0.78%)

22 (0.41%)

55 (0.57%)

4.861*

Benefits and risks

47 (1.11%)

22 (0.41%)

69 (0.72%)

14.932**

Susceptibility

18 (0.42%)

18 (0.34%)

36 (0.38%)

0.264

Radiation exposure

60 (1.41%)

352 (6.60%)

412 (4.30%)

153.637**

Dr. Kondo

54 (1.27%)

168 (3.15%)

222 (2.32%)

36.148**

Gan-modoki theory

31 (0.73%)

49 (0.92%)

80 (0.84%)

0.813

Overdiagnosis

24 (0.56%)

43 (0.81%)

67 (0.70%)

1.661

Life span

29 (0.68%)

107 (2.01%)

136 (1.42%)

28.731**

All codes

842 (19.81%)

1,022 (19.17%)

1,864 (19.46%)

0.573

4,250

5,330

9,580

-

Total paragraphs
*p<0.05; **p<0.01
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Figure 2. Distribution of Paragraphs that Code Fit Into by Category Depending on the Authors’ Professional Expertise
consistent with a previous content analysis of municipal
Japanese newspapers (Okuhara et al., 2015), and was not
surprising because the combined efficacy and benefit of
cancer screening is a main factors associated with intent
to obtain screening, based on the protection motivation
theory (Rogers, 1975; Hassani et al., 2014; Taymoori et
al., 2014) and Health Belief Model (Janz and Becker,
1984; Ghobadi et al., 2015; Park and Kang, 2016). In this
study, health professionals referred to the effects of cancer
screening most frequently (see Figure 2). This was a useful
finding because health professionals’ knowledge and
explanations were considered influential over individuals’
decisions regarding cancer screening (Galal et al., 2016).
Anti sites also frequently referred to effect, the second
most frequently appearing content in such sites. They
mostly asserted that cancer screening was ineffective by
referring to negatively leaning scientific reports (e.g.,
Prasad et al., 2016). We found it regrettable that in anti
sites health professionals were the main parties alleging
inefficacy (Figure 2).
Necessity and benefit of early detection of cancer is a
standard message in advocacy of cancer screening (Lee et
al., 2014). Early detection was the second most frequent
content in pro sites in this study, and laypeople were
its foremost disseminator. That may have been because
early detection was a well-known benefit of cancer
screening among such people. Anti sites also frequently
referred to early detection; it was the third most frequent
content in such sites. By commonly referring to Makoto
Kondo’s gan-modoki theory (Kondo, 2000; 2012) they
asserted that early detection was meaningless. Kondo is a
Japanese radiologist well known for his absolute refusal of
standard care for cancer and cancer screening. His theory
asserts there are two types of tumor: truly cancerous and
pseudo-cancerous (gan-modoki). The theory asserts that
a cancerous tumor metastasizes and deprives life even if
it is detected at an early stage; therefore, early detection
is meaningless. It also asserts that pseudo-cancerous
tumors do not metastasize; therefore, they should be
left undetected and untreated. Regrettably, Kondo and
his theory are widely regarded and influential in Japan

(Matsuoka, 2007). They reportedly have contributed to a
generation of anti-cancer-screening sites.
Detailed examination was the third most frequent
content in pro sites. This was evidently because response
rates to detailed examination were unjustifiably low
in Japan (gastric cancer, 79.8%; lung cancer, 78.6%;
colorectal cancer, 64.4%; cervical cancer, 69.6%; breast
cancer, 84.6%) (Ministry of Health, Labour and Welfare,
2013). Our results indicated that mass media contributed
to disseminating recommendations for obtaining detailed
examination.
The MHLW recommends biennial cervical cancer
screening for women ages 20 years or older, biennial breast
cancer screening for women aged 40 years or older, annual
colorectal and lung cancer screening for people aged 40
years or older, and biennial gastric cancer screening for
people aged 50 years or older. Accordingly, to some extent
recommendation of regular screening was referred to in
pro sites. Mass media also contributed to disseminating
recommendations of obtaining regular screening.
Studies indicate that lack of symptoms serves as a
barrier to obtaining cancer screening (Khazaee-pool et al.,
2014; Galal et al., 2016). In the present study, messages
of “before it’s too late” were to some extent referred to in
pro sites, though not many. An increase of such content in
pro sites can be expected to lower this barrier.
Benefits/risks and scientific basis of medical practice
are commonly referred to in medical contents; they
were also referred in pro sites to some extent in this
study. Susceptibility to cancer was also to some extent
referred to in pro sites in the present study, though it
was the least common content and the distribution of
“susceptibility” did not significantly differ between pro
and anti sites. However, studies indicate that individuals
underestimate the morbidity and mortality associated
with cancer (Khazaee-pool et al., 2014; Morimoto et
al., 2015). Perceived susceptibility is one concept of the
Health Belief Model, and studies indicate this is associated
with obtaining cancer screening (Ghobadi et al., 2016).
Considering these, messages of susceptibility to cancer
should be increased in pro sites.
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In anti sites, radiation exposure was the most
frequently referred to content. Again, regrettably, health
professionals were the main disseminators. Fears of side
effects from cancer screening, such as carcinogenicity
from radiation exposure, are a barrier to obtaining
cancer screening (Khazaee-pool et al., 2014). To further
aggravate this situation, health professionals’ explanations
have strong influence on individuals’ decision making
regarding obtaining of cancer screening (Galal et al.,
2016). Therefore, our findings present a matter of great
concern in efforts to promote cancer screening.
Inefficacy of cancer screening and unnecessity of
early detection were the second and third most frequent
contents in anti sites, as mentioned earlier. The fourth was
Kondo, and mass media were the main disseminators. This
shows that mass media and general public popularly accept
Kondo and his theory. Kondo may therefore influence
individuals’ decisions to avoid cancer screening and
treatment, though pro sites to some degree objected to
him and his theory.
Life span was also frequently referred to in anti sites,
with warning that side effects from radiation exposure
in cancer screenings could shorten one’s life span. Anti
sites also referred to the disadvantages of overdiagnosis
through cancer screening.
Anti-cancer-screening contents can be easily and
uncritically be shared online among many individuals
owing to the advances in social distribution brought about
by so-called Web 2.0. Users can interact with like-minded
individuals and easily formulate illusions that many others
share their beliefs, when in reality those others may only
be a small and dedicated group (Kata, 2010). Thus, anticancer-screening online messages may spread widely,
contribute to shaping negative public opinions of cancer
screening, and consequently be a barrier to promoting
screening.
The present study has some limitations. Although
a considerable number of sites (n=169) were selected
for analysis, the availability, means of access, and time
limitations made it unfeasible to comprehensively examine
all existing sites. Although we systematically analyzed
text data using a text mining method, creation of coding
rules may have reflected author bias. To generalize the
results of the study to other countries, the study should
be replicated and adapted for websites in languages other
than Japanese. Despite these limitations this is, to our
knowledge, the first study to examine frequently appearing
contents in pro- and anti-cancer-screening sites, and this
has significant implications.
Information and education regarding cancer screening
are important for facilitating and advancing such screening
(Park and Kang, 2016). Authors of pro-cancer-screening
sites, especially health professionals such as physicians
who authored content on 70% of the pro sites, are expected
to much more frequently write in opposition of misleading
anti-screening messages to clear up misunderstandings
(e.g., harm from radiation exposure, Kondo’s assertions).
There is an information war between pro- and anti-cancerscreening messages on the Internet. Accurate information
can help prevent the war from expanding.
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