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Published: 17 September 2026 ~ Because children are biologically more vulnerable to the effects of ionizing
radiation, understanding how media narratives include children following nuclear
events is especially important. This study employed a novel multilingual
computational approach to analyze newspaper coverage following the Chernobyl
(1986) and Fukushima (2011) accidents in Russian and Japanese. Using structural
topic modeling (STM), we examined dominant themes related to children, nuclear
events, and thyroid-related health concerns across both contexts. The analysis
identified four topics in the Russian-language newspaper and six topics in the
Japanese newspaper. Themes in the Russian-language newspaper focused more on
the geographical environment, affected populations, and disease, while the Japanese
newspaper emphasized health management, surveys, peace education, the
Fukushima nuclear disaster, radiation, and Chernobyl, showcasing specific cultural
emphasis in media reporting. Coverage of the later accident drew explicitly on the
earlier one, whereas no comparable precedent was available at the time of
Chernobyl, indicating an asymmetry in the information environment available to
support protective action. Although the small and uneven corpus limits
generalizability, the study demonstrates the exploratory value of multilingual STM
for comparing nuclear-disaster reporting across languages and historical contexts.
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1. Introduction

Communication with the public through media sources, such as newspapers, plays a critical role in public
awareness and community response following large-scale disasters. Beyond their primary function of informing
the public, newspapers also serve as an archival record of public, institutional, and national-level discourse at the
time of and after a disaster, capturing how risks and crisis situations were named, explained, and prioritized.
Previous research has shown how news coverage, both through social media and traditional news outlets, of
nuclear disasters have influenced global risk perception and psychological distress, while helping manage public
reaction and deliver accurate information. Given that inadequate crisis communication has been associated with
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downplayed health risks, heightened anxiety, and mistrust in government authorities, effective public
communication through newspapers presents an important opportunity to support immediate response efforts and
build public understanding of crisis situations and response measures [1-6].

Since the development of nuclear power technology, there have been three major nuclear accidents that
involve significant reactor damage and subsequent radioactive release: Three Mile Island in the United States
(1979), Chernobyl in Ukraine (then part of the USSR) (1986), and Fukushima in Japan (2011) [7-9]. Chernobyl
and Fukushima are the only nuclear power plant disasters to have a Level 7 (maximum severity) rating on the
International and Radiological Event Scale [10]. They constitute the empirical foundation of the international
framework for radiological protection following a large nuclear accident, as outlined in ICRP Publication 146 [11].
These nuclear events had widespread and severe environmental contamination and health impacts [12—14]. In both
cases, community evacuations, cleanup, risk assessment, and healthcare access have been complex [15-18].
However, it is important to recognize that nuclear related accidents can happen anywhere, with over 400 nuclear
accidents having occurred globally, highlighting the value of integrating effective risk communication and disaster
response measures to decrease panic and uncertainty, while facilitating community safety and health [8,19-22].

One of the most vulnerable populations that is impacted by radiation exposure following nuclear power plant
disasters are children [23-25]. Children’s thyroid glands are particularly sensitive to ionizing radiation; radioactive
exposure significantly increases the risk of thyroid disease, such as thyroid cancer, benign nodules,
hypothyroidism, and autoimmune thyroiditis, in children, which can manifest many years following initial
exposure [26-29]. Following the Chernobyl disaster, there were increased detection rates for thyroid cancer cases
in children and adolescents [30—32]. Those impacted by the Chernobyl disaster had higher exposure to radioactive
iodine, compared to Fukushima, resulting in thousands of thyroid cancer cases being reported in children and
adolescents [33,34]. Children and adolescents exposed to higher levels of radiation, such as those following nuclear
disasters, are recommended to engage in thyroid monitoring given the long latency for emergence of associated
medical conditions [35].

The international framework for radiological protection following a large nuclear accident, set out in ICRP
Publication 146, draws directly on the Chernobyl and Fukushima experiences and distinguishes the early and
intermediate phases of an accident, managed as emergency exposure situations, from the long-term phase,
managed as an existing exposure situation [11]. Across all phases, the Commission holds that the implementation
of protective actions should take account not only of radiological factors but also of societal, environmental and
economic considerations, and it places weight on stakeholder involvement and the sharing of information to
support decision-making. This is formalized in the co-expertise process, in which authorities, experts, and affected
populations work together to make informed decisions about safety and protection. If a hazard is absent from
public discourse or is present only in terms that do not connect it to available protective action, the conditions for
shared decision-making are not met. Newspaper reporting is an accessible and effective method to create an
information environment to satisfy the necessary preconditions needed under the ICRP protection framework.

While previous studies have investigated radiation and disaster risk communication, as well as community
information seeking behaviors, in both the cases of Chernobyl and Fukushima, little research has been done comparing
responses in multiple languages and between multiple national contexts in which a disaster occurred [3,22,36,37]. For
example, studies following the Fukushima accident have reported associations between media consumption and
health-related anxiety, media use and radiation anxiety over the longer term, the media sources evacuees rely upon
and their current health anxiety, media communications across European nations, and information sources and
perceived damage from harmful rumors [4,38-40]. However, comparing media responses to a disaster across
countries, regions, and languages can reveal not only differences in how the event itself is reported and the
accident-associated behaviors, but also broader differences in social values, media interpretations, risk perception,
representations of affected populations, and policy contexts.

This study attempts to more deeply understand media response and public awareness following the
Fukushima and Chernobyl nuclear disaster events by comparing and evaluating newspaper coverage in the primary
languages used by the governments and media at the time of each disaster, Russian for Chernobyl and Japanese
for Fukushima. Specifically, we utilize the case study of radiation effects on children and thyroid-related issues as
a baseline for analysis, given the vulnerability of this population. As nuclear radiation disproportionately affects
children, especially through elevated risks of thyroid disease, understanding how the media framed and
communicated these issues is essential [23,24]. Pediatric thyroid disease offers a potential test case as it is a clearly
established health outcome, arises through the same mechanism, and is preventable by protective actions that must
be communicated within a short window. Differences in how it was reported can be attributable not only to the
hazard itself, but also to the state of knowledge and the information regime.
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While the cases of Chernobyl and Fukushima are different, this analysis allows for the development of a
common framework, that will serve as a trial of multi-language analysis for improving nuclear disaster response. To
our knowledge, no study to date has compared such reporting across both Level 7 accidents into the long-term phase
around a single health endpoint. This will ultimately help get a clearer sense of how media shapes public
understanding, disaster response, and the broader narrative of health risks in times of crisis, as well as the role that
cultural differences and knowledge progression play in the development of these perceptions. This study therefore
asks two main questions: how did the selected national newspaper in each nuclear disaster affected context report on
children and thyroid-related health following the Chernobyl and Fukushima accidents? And what do the observed
differences suggest about the information conditions and media perceptions available to support protective action and
effective risk communication? Overall, we aim to assess the usefulness of Structural Topic Modeling as an
exploratory tool for identifying cross-language similarities and differences in nuclear disaster reporting.

2. Methods

This was a bibliometric analysis and newspaper review study utilizing two news databases from the
USSR/Russia and Japan. This study was conducted referring to the PRISMA-ScR statement [41]. The data were
analyzed using both Structural Topic Modeling (STM) and a qualitative review of the articles to examine and
compare how the two selected newspapers presented information about the Chernobyl and Fukushima nuclear
disasters, particularly regarding radiation’s impact on children and thyroid-related issues.

2.1. Data Selection

Data were selected based on two criteria: (1) the accessibility of the published newspaper, (2) availability
and accessibility of a full database of the published newspaper itself. In both cases, the newspaper occupied the
position of a mainstream national channel within its media system at the time of the accident it covered. National
reach is the relevant criterion here because protective-action policy was set at the national level in both cases, and
the information conditions under examination concern discourse addressed to a national public and to national
authorities. Their archives constitute a durable record of public, institutional, and national-level discourse
surrounding each disaster, allowing discourse to be compared. As these newspapers are functionally equivalent, it
is possible to conduct a comparison across media systems differing substantially in ownership, regulation, and
relationship to the state, by matching outlets on their position within each system rather than on institutional form.
We expand on this in the limitations, but we recognize that this analysis focuses only on one published news source
from each region and, in the context of Chernobyl, did not investigate local coverage in heavily affected regions
in Ukraine and Belarus. However, the availability of newspapers from the USSR/Russia was limited due to the
lack of comprehensive newspaper databases for nationally distributed sources.

2.2. Search Strategy

Researchers developed a list of key concepts in English relating to the Chernobyl and Fukushima nuclear
disasters, children, and thyroid-related health issues. These search terms were then translated into Russian and
Japanese and entered into their respective databases to run a search query (Table 1). The database searches included
all articles published from 26 April 1986, the day of the Chernobyl nuclear disaster, until 30 September 2025.
While Fukushima occurred 25 years after Chernobyl, the research team decided to include the full pre- and post-
disaster timeline for the Fukushima search.

2.3. Data Collection & Cleaning

Following the database search using the identified search terms, the research team reviewed each article
manually to ensure that it was applicable. For example, some articles initially appeared to match the search query
but, upon further review, were found to be irrelevant to the topic of interest. Because these databases parse
newspaper issues, some of which are available only in PDF or image format, there was room for error, which was
mitigated through careful review.

The Russian newspaper, Pravda, originally published in the USSR as one of the country’s main national
newspapers and headquartered in Moscow, was accessed through the East View Information Services database
(https://on-demand.eastview.com/browse/publication/9305/udb/870/%D0%BF%D1%80%D0%B0%D0%B2%D
0%B4%D0%BO0, accessed on 30 September 2025). While Chernobyl is geographically located in Ukraine, Russian
was the primary language used for official communication and national media at the time of the disaster, and
Pravda was the most accessible national newspaper during that period. Following manual analysis of the articles,
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9 articles were removed for lack of applicability to the topic. The archive provides full page-level digitization with
searchable text generated by optical character recognition (OCR). All scanned items meeting the search criteria
were converted to Russian-language text and re-read in full by the research team, with the machine-generated text
checked against the page images and corrected where necessary before analysis. The search covered the main
Pravda outlet, which was one of the central media platforms of the Soviet Union, and all available years within the
study window; the subscription used provides coverage through the present. While the manual verification corrects
the text of articles that were retrieved, it cannot recover articles missed at the retrieval stage because of OCR error,
which remains a limitation of any search over digitized historical newsprint. Two independent native Russian
speakers reviewed the articles separately, and their results were subsequently compared to confirm full agreement.

The Japanese newspaper, The Yomiuri Shimbun, headquartered in Tokyo, was accessed through Yomidas:
Yomiuri Database Service (https://yomidas.yomiuri.co.jp/login/en, accessed on 7 July 2025). With a circulation
of approximately 5.8 million copies as of 2024, The Yomiuri Shimbun remains the most widely read national
newspaper and serves as a major discourse in Japan. The search was restricted to the national edition of the Yomiuri
Shimbun as indexed in the main Yomidas database; regional editions and The Japan News archive were not
included. This scope was chosen for consistency with the national-level comparison described above; it means,
however, that region-specific reporting from Fukushima Prefecture itself is not captured in this dataset. Two
independent native Japanese speakers (Y.N. and H.S.) reviewed the articles separately, and their results were
subsequently compared to confirm full agreement.

Table 1. Search terms used to run the newspaper query in English, Russian, and Japanese.

English Russian Japanese

(ctynent OR crynentka OR yuyenuk OR yuenuna
OR pe6énok OR nmetu OR manbyuk OR neBouka (%% OR Wi OR 4
OR ronoma OR monoag&xs OR mogpoctox OR

. N . fE OR £ OR W4
Concept A: HOI[pOCTIiI/I OR “nogpoctkoBsIii Bo3pact” OR OR EH: OR 24 OR
Children/adolescents/min o oM OR“MaHOHeTvHM OR M’E’UIOJIG:HGG OR 18 i Adii OR 18 A A iy
ors AND MaJIoJISTHUE OF MOJIOJION YeIoBEK ORV MOJI01as1 OR /MF OR H4E OR
Concept B: School neBymka” OR HecoBepmieHHONeTHHH OR 6 OR RIRAE OR
setting/school health HecoBepieHHoNeTHsIs1 OR mkonsauK OR JEE OR KRAEE OR
infrastructure AND mkosbHUa) AND (mkosra OR mikosier OR ) T OR FHt) AND
Concept C: Thyroid IIKOJIbHAS MEIUIIITHCKAS cnyxcv6a OR MIKONBHEIH (3K OR RARAe)
conditions MeamyHKT) AND (muroBugasrit OR muroBumHas AND (R4S A OR
xkeneza OR Tupeonnnas >K<3J163a OR HUR IR OR ORI
“HOBOOOpAa30BaHMs MUTOBUAHOM xerne3bl” OR )

“pak mMTOBUAHOM xene3bl” OR “3aboneBanus
IIMTOBUIHOM xkene3nl”) AND

2.4. STM Analysis

Structural topic modeling (STM) was conducted using the stm package in R (v1.3.6) [42], with stop-word
lists appropriate for each language (Russian and Japanese) referring to previous research [43,44]. Japanese
morphological analysis was then conducted using RMeCab, an R interface for the MeCab analyzer
(https://rmecab.jp/, accessed on 7 July 2025). The number of topics was selected after reviewing held-out
likelihood, semantic coherence, exclusivity, residuals, and the lower bound, and discussing these diagnostics
among the researchers. The diagnostic value was evaluated as the topic number increased from 2 to 10. Because
the two newspapers yielded different numbers of relevant articles, the final number of topics differs between the
Russian and Japanese analyses.

Higher held-out likelihood values indicated better model performance in predicting unseen data. Semantic
coherence was used to assess how interpretable the generated topics were—higher coherence meant the topics
made intuitive sense. Lower residuals were preferred because they reflect more accurate predictions and smaller
gaps between observed and expected word distributions. The lower bound provided an approximation of the
model’s parameter fit and helped compare candidate topic solutions.

After determining the appropriate number of topics, the STM was run for each newspaper. For every topic, the
model generated the top high-probability words, and the FREX words (the words that are both frequent and exclusive)
were used to understand and interpret the content of each topic in both the Russian and Japanese analyses.
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Representative sentences were then extracted to illustrate each topic. The first author (D.L.) reviewed the
Russian text, using the top topics and their high-probability words to identify and extract representative sentences
from the text in Russian. The same approach was taken by the second and third authors (Y.N. and H.S.) for the
Japanese text. All authors subsequently reviewed and discussed the topic names and the extracted sentences to
reach a consensus.

Following the STM modeling, the Russian and Japanese results were analyzed separately before the
researchers reviewed them together and conducted a brief comparison of the key words in English. Importantly,
researchers used an iterative process to determine themes, building on both the quantitative and qualitative
components of the media articles that passed the original screening. Themes were derived inductively rather than
from a pre-specified coding frame. Topics were generated by the model from word co-occurrence within each
corpus, and topic labels were assigned afterwards by the authors based on the high-probability and FREX words
together with a reading of the underlying articles. The radiological protection framework described above informs
the interpretation of the resulting topics, but was nit used to define, constrain, or code them. The themes are meant
to act as an initial point of comparison, before more in depth analysis across several media platforms is conducted
in future studies. This comparison is further explored in the results section.

3. Results
3.1. Newspaper Article Selection

The database search for Russian-language articles identified 32 results. After data cleaning and manual
review, 23 articles were retained for analysis. The database search for Japanese-language articles returned 90
results. Following manual screening, 9 articles were excluded from the Russian-language source and 27 articles
were excluded from the Japanese-language source due to lack of relevance to the topic (diseases in a general
context, lack of applicability of children, not related to disasters). After data cleaning, 63 articles were retained for
analysis (Figure 1).

~—
= Records identified from:
.g East View Information Records removed before
S Services Database (EVISD) screening
E (n=32) > (n =0 (EVISD); n = 0 (YD))
= Yomiuri Database (YD) (n =
3 90)
~—
Records screened N Records excluded
(n =32 (EVISD); n =90 (YD)) (n=0(EVISD & YD))
Articles sought for retrieval | Articles not retrieved
2 (n=32(EVISD); n =90 (YD)) "l (n=0(EVISD & YD))
=
@
: |
7]
(7}
Articles assessed for eligibility _
(n =32 (EVISD); n =90 (YD)) v .
Articles excluded:
Lack of relevance to topic (n
=9 (EVISD); n =27 (YD))
—
~—
® Articles included in review
3 (n =23 (EVISD); n =63 (YD))
2
—

Figure 1. PRISMA flow diagram of the systematic review process for Russian- and Japanese-language database
searches [41]. Adapted from Ref. [45] under the Creative Commons Attribution 4.0 International License.
Copyright 2021.
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3.2. Media Analysis in Russian

Following an evaluation of the diagnostic values of held-out likelihood, semantic coherence, residuals and lower
bound from topic numbers 2 to 10, and after additional consideration of coherence and exclusivity, the topic number
selected for the analysis in Russian was 4 (see Figures S1 and S2 in Supplementary Materials). High probability
words for the 4 topics that emerged are shown in Figure 2 (also see Figure S3 in Supplementary Materials).

The four main themes that emerged from the analysis are: (1) Chernobyl Zone and Cleanup Response, (2)
Nuclear Explosion and Affected Populations, (3) Disaster and Radiation Consequences, and (4) USSR and
Belarusian Context (Figure 2; see Figure S3 in Supplementary Materials).

Topic 2: 4epHOGbINb, AeTK, 30Ha, NOMOLLK, NPaBAbl, MKBUAALMK

Topic 2: Chernobyl, children, zone, assistance, truth, cleanup

Topic 3: getu, nNoaun, YepHOObINb, NOCTPaAaBLUNX, B3pblBa, aTOMHOW

Topic 3: Children, people, Chernobyl, affected victims, explosion, nuclear

Topic 1: YepHOGbINb, aBapuu, NOCNEACTBUIA, AeTU, NIOAN, paguauun

Topic 1: Chernobyl, accident/disaster, consequences, children, people, radiation

Topic 4: nogw, ccep, 30Ha, AeTH, YepHobbInb, Genopyccum

Topic 4: People, USSR, zone, children, Chernobyl, Belarus

I T T I I I I I
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

Expected Topic Proportions

Figure 2. Top words in topics following STM analysis for articles in the newspaper publication Pravda (East View
Information Services Database).

Topic 1: Chernobyl Zone and Cleanup Response, centered on geographic contamination, administrative
control, and the lived experience within designated radiation zones. For example, a 19 February 1990, article in
Pravda reported:

“IToce 4epHOOBUTLCKOM aBapuu 3IBIHKOBCKHI paiioH BpsHCKOW 001acTH OKa3aics B 30HE JKECTKOrO
KOHTPOJIS: INIOTHOCTH 3arpsA3HEHHS TePPUTOPUH cocTaBisieT 15—40 Kiopu Ha KBaIpaTHBINA KIIIOMETD.
[IpeOriBanue IOl 37€Ch, OCOOCHHO JIETEH, HEe OcTaeTcs 0e3 MOCIeICTBIMA.”

“After the Chernobyl accident, the Zlynkovsky district of the Bryansk region fell under strict control:
contamination density amounts to 1540 curies per square kilometer. Living here, especially for
children, does not remain without consequences.”

Topic 2: Nuclear Explosion and Affected Populations, focused on responses and organized assistance in
affected areas. One article from 7 June 1991, in Pravda described:

“Axius ‘BpsHCKHE pebsTa’—H3TO mepenaya JIGKApCTB JJISI MEIUIIMHCKHX YUYPEKICHHH 00JIacTH,
nepenada mapTHy HHAUBUIYaJbHBIX JO3UMETPOB B IIKOJBI M JETCAMbI...”
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“The ‘Bryansk Kids’ campaign involves delivering medicines to regional medical institutions and
distributing individual dosimeters to schools and kindergartens...”

Topic 3: Disaster and Radiation Consequences, emphasized medical outcomes and the human toll of radiation
exposure. For instance, an article published on 9 July 1990, in Pravda discusses:

“B03pociio KOJIMYECTBO OHKOJIOTUYECKUX 3a00JICBaHUMN, U OYCHb MPUCKOPOHO, YTO MO TOH MPUYHHE
YXOJSIT U3 )KU3HH JETH JOIIKOJIBHOTO U LIKOJIBHOTO BO3pacTa.”

“The number of oncological diseases has increased, and it is deeply tragic that preschool and school-
age children are dying for this reason.”

Topic 4: USSR and Belarusian Context, situates the disaster within broader Soviet political and geographic
structures, often describing responses in Belarus. One article from 24 April 1990, in Pravda noted:

“Hwu genoBeka HeT Ternepb B babunae. Hu KypuIrsl, HI mOpOCeHKa, HU BOPOOb...”

“There is not a single person left in Babchin. No chicken, no piglet, no sparrow...”

3.3. Japanese Media Analysis

Similarly to the analysis for the newspaper written in Russian, the Japanese newspaper analysis followed a
similar framework for evaluating the diagnostic values of held-out likelihood, semantic coherence, residuals and
lower bound from topic numbers 2 to 10. After also consulting coherence and exclusivity, the topic number
selected for the Japanese analysis was 6 (see Figures S4 and S5 in Supplementary Materials). High probability
words for the 6 topics that emerged are shown in Figure 3 (also see Figure S6 in Supplementary Materials).

Topic 4: SR, YAD, F1) T4, €94, VIE, LIN

Topic 4: Radiation, risk, Chernobyl, cesium, exposure, nodule

Topic 5: FIILIT4Y, A3=, D934 F, BathE, FEL, §PIE|

Topic 5: Chernobyl, Belarus, Ukraine, radioactivity, children, medical specialist

Topic 3: 30F, RFH, WHEN, VI, FEH, MBXK

Topic 3: lodine, nuclear power, TEPCO, exposure, children, Eastern Japan

Topic 6: REXK, FES, HE8, F—L, PU7—F, ®IIE

Topic 6: Nagasaki University, children, origami cranes, team, questionnaire, burn

Topic 1: sB{&F, AR, WIS, BERA, RILEY, BB

Topic 1: Genes, research institute, exposure, Japanese people, hormone, school of medicine

Topic 2: 5, WIF5, FEL, BRE, HRIE, MDHEH

Topic 2: Nuclear weapons, feelings, children, high school students, air-raid shelter, efforts

T T T T T T
0.0 0.1 0.2 0.3 04 05

Expected Topic Proportions

Figure 3. Top words in topics following STM analysis for articles in the newspaper publication (Yomidas: Yomiuri
Database Service).
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Topic 1: centered on genes, research institute, exposure, Japanese people, hormone, and the school of
medicine, focused on the scientific research and educational initiatives related to the radiation exposure. For
example, an article published on 1 August 2017, discusses the shifting importance of education:

CGHIETIE /N P S CFRE 4 £ 2 HA T 288 RES - RFEFECIRE. BUAREE
ODEEMENAFEHSN T Z, 7

“While the courses have taught elementary and junior high school students about atomic bomb damage,
the importance of radiation education has been re-evaluated since the Fukushima Daiichi nuclear power
plant accident.”

Topic 2: encompassing nuclear weapons, feelings, children, high school students, air-raid shelter, efforts,
centers on anti-war messages and the lived experiences of those affected by nuclear facilities or disasters. An
article from 25 July 2024, highlights the connection between personal suffering and the call for nuclear abolition:

PG T 0RO HE. 19 8 THEL THEL LEIEROIT < EA ., ik 5 il & h il
SER T THEIEL . FRBESAZE S T2 et —ATHZCF /IZED T TR
ElBREHM > TH A, MBI OLNZIELZEFEL 5. 7

“Living near a nuclear facility that operated until 1987, the individual was exposed to radioactive fallout
released from the facility and suffers from thyroid cancer ... They believe that letting as many people as
possible know about the tragedy that occurred under the mushroom cloud is the path to nuclear abolition.”

Topic 3: involving lodine, nuclear power, TEPCO, exposure, children, and Eastern Japan, focused on the
response and investigation results following the Fukushima Daiichi accident during the Great East Japan
Earthquake. A 12 January 2013 article reported on radiation dose estimations:

GEEEVRITITRIC DWW T, BRHNTIRE SN 233 v F i & 2 FIRIEWEE + #HE L
fe&ER, K183 « =YL o [T RCETEFREL ] ELTWw3,”

“Regarding the residents of Namie Town in Fukushima Prefecture, the estimated thyroid exposure dose
from radioactive iodine released during the nuclear accident was a maximum of 18 mSv... The report

29

states it is ‘a sufficiently low value and poses almost no problem’.

Topic 4: characterized by radiation, risk, Chernobyl, cesium, exposure, nodule evaluates the risks of the
Fukushima accident by comparing it with the Chernobyl disaster. An article from 30 January 2013, mentions the
ongoing health monitoring:

“EEORTHRBEIFERCHRIENLE SN 3 THOFARIES A . T DHRE 2 1E 5 BT EREK
HOWGHAPE S B RAEFEH > R—NEH T, . F oL /7 A EREROR & 0 fF
ROWREAMMLONIZ, ZOF 2L /7 A Y TCHLHRIENA DRI 4. SEBL - dh
T3

“Childhood thyroid cancer is a concern following the Fukushima nuclear power plant accident. The
Radiation Medical Center for the Fukushima Health Management Survey at Fukushima Medical
University is conducting these examinations. ... The radiation exposure doses of residents are lower
than those at the time of the Chernobyl accident; furthermore, even in Chernobyl, the onset of thyroid
cancer was said to have occurred four to five years after the disaster.”

Topic 5: relating to Chernobyl, Belarus, Ukraine, radioactivity, children, and medical specialists, addresses
the long-term health consequences in Ukraine and Belarus following the Chernobyl disaster. An 24 April 2006,
article describes the expanding scale of health issues:

BURTEM R B DN o BHORG LG SL B N0 AEEC s, HEE G 2 BRI S LA

IntTtwsd, ..

PESHIE T Tl U EORIENC L 2 IAKERCH 2. 77 514 FERFV—2 T
& VTS N E R A T EEEI4000 NS HURIR S A 0 f2o

“Access to the area surrounding the accident site, which remains covered in radioactive materials, is
prohibited, and victims continue to suffer from long-term health consequences. ... In fact, the
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aftereffects of radiation damage are showing an increasing trend across the affected regions. In Ukraine
and Belarus, approximately 4000 children who consumed milk produced in contaminated areas
developed thyroid cancer.”

Topic 6: centered on Nagasaki University, children, origami cranes, teams, questionnaires, and burns, focused
on the perspectives of atomic bomb survivors (Hibakusha) and their concerns regarding the future. An 4 August
2007, article based on a survey reported:

“7rr—+rT, [HDOHDEE] OZL SCEKL DD EEEAFE VAT S & 9 2580 Bl
MMM Z Tz . AR WA 2 ZEEL . TRRANOEZE LS 5. 7

“In the questionnaire, survivors expressed a strong desire to pass on their experiences while struggling
with their sparse memories of ‘that day’ ... They have experienced discrimination and prejudice and
worry about the genetic effects on their children and grandchildren.”

4. Discussion

Effective media communication following large-scale nuclear-related disasters is critical, especially for
children who face increased risk of thyroid-related diseases when exposed to high doses of radiation [22—27]. Clear
and accurate messaging helps the public understand health consequences, while also shaping awareness, trust, and
the ability of parents to take informed action [1-6]. This study conducted a novel primary analysis of nuclear-
disaster media discourse focused on children and thyroid disease following the Chernobyl and Fukushima
disasters, using sources in the primary languages of the regions where the events occurred. This analysis
emphasized understanding media narratives and how they evolved over the 25 years between the two nuclear
power plant disasters. Overall, the analysis underscored differences in the topics covered by the media following
the events and highlighted the lack of a substantive nuclear-disaster risk response and emphasis on risk prevention
for children and thyroid health in the aftermath of both events.

Using article data from one major national newspaper from the USSR/Russia, Pravda, and Yomiuri in Japan,
and applying STM, four topics were identified for the newspaper written in Russian and six for the Japanese
newspaper. The main themes in the newspaper written in Russian, focused broadly on the geographical
environment, affected populations, and diseases. Notably, none of the four Russian-language topics centered on
protective action for children, which is consistent with the knowledge of radiation-induced pediatric thyroid cancer
at the time; its recognition was itself a lesson drawn from that event. In contrast, the main themes in the Japanese
newspapers were more specifically on radiation and health, disasters in Fukushima and Chernobyl, as well as peace
education. Despite these cultural and contextual differences, coverage of the later accident drew explicitly on the
earlier one as Chernobyl appeared as a reference point in two of the six Japanese topics, whereas no comparable
prior case was available in Pravda. The availability of a precedent can be viewed as its own communication
resource. While the current analysis is unable to demonstrate improvement in communication effectiveness
between these two accidents, the presence of a previous disaster and wider media repertoire ahead of the
Fukushima accident provides an opportunity for previous contexts to help interpret their environment and situation.

A couple of takeaways from the comparison between the newspaper results were that the Japanese paper
included more technical terminology and showed overlap with discussions about the atomic bombings in
Hiroshima and Nagasaki when looking at public discourse on children and thyroid disease. In Yomiuri, pediatric
radiation risk is presented substantially through a Hiroshima/Nagasaki war-memory and peace-education lens
rather than a radiological-protection frame, showcasing the cultural specificity of their approach in media reporting
of the accident. Terms such as “iodine” and “exposure” also frequently appeared among the high-frequency words.
This reflects growing awareness that, following possible exposure to radioactive iodine, stable iodine has been
recognized as an important preventive measure [46—48]. The analysis in Russian was more focused on the accident
itself and the community impact, while the Japanese one leaned more toward the underlying scientific research
and risk, showcasing how knowledge on this topic, and the way it is communicated, has evolved. This shift can be
interpreted to be consistent with the developing knowledge about radiation-induced pediatric thyroid disease.
Interestingly, the Japanese analysis also included mention of Chernobyl, which highlights one of the key goals of
this study: understanding how nuclear disasters can inform media discourse and strengthen how we communicate
about protecting children exposed to high levels of radiation following such events. Text analysis that aims to
understand not only media reporting but also people’s opinions can help inform how information provision,
recovery efforts, and services are tailored to people’s evolving needs [49]. Moreover, incorporating such analysis
into health systems is essential for continued long-term recovery efforts.
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We recognize several limitations associated with this analysis. Primarily, the limited amount of data,
especially from the Russian newspaper, means that the structured topic modeling may not be a strong predictor,
as there were not enough sources to fully stabilize the model. However, the analysis still provides meaningful
insight into potential ways to explore recurring themes in disaster media response, and each article was individually
reviewed by the researchers to confirm that these themes were iterated. STM with a larger number of media sources
and articles would allow for the development of clearer, more concrete themes without the need for individual
qualitative analysis. Another limitation stems from using only one national newspaper for each country, which
narrowed the scope of available data. Archive availability constrained the corpus and we treat the resulting analysis
as a proof point of the opportunity to engage in more multilingual research rather than a concrete finding. A further
limitation is that Russian was the language of official Soviet Union communication rather than the first language
of the most affected populations in Ukraine and Belarus; findings from the Pravda corpus may therefore reflect
the discourse of the Soviet Union press specifically rather than reporting within the affected regions. Similarly, on
the Japanese side, our search was limited to the national edition of the Yomiuri Shimbun; regional editions,
including the Fukushima prefectural edition, were not included. As with the Russian-language corpus, this means
that reporting specifically addressed to, or produced within, the most directly affected region may differ from what
is captured here. The Japanese dataset also included articles referencing Hiroshima and Nagasaki, which offer
important insight into radiation risk and exposure but do not relate directly to nuclear power plant reactor disasters.
Still, they provide valuable context on how public communication around radiation has developed and how lessons
from past events can inform stronger responses in future nuclear disasters. Lastly, an important limitation is the
political context in which these newspapers operated. The Japanese newspaper is owned by a private company,
which may introduce publication bias, and some of the articles in the newspaper written in Russian were published
during the Soviet period, when information was heavily censored and limited public reporting may reflect the
government’s failure to respond transparently or provide coherent information following the Chernobyl explosion.

The present study suggests that STM can provide a useful exploratory approach for comparing newspaper
coverage across languages and historical contexts. While the small and uneven corpus limits the generalizability
of the findings, STM helped identify recurring themes and differences in emphasis that may not be immediately
visible through manual reading alone. In this sense, the contribution of this study is methodological as well as
substantive: it demonstrates how computational text analysis can complement conventional content analyses in the
study of nuclear disaster communication. The value of this study therefore lies in its unique approach to
understanding nuclear-disaster response and public communication about healthcare impacts on children
associated with increased radiation exposure, using structured topic modeling in non-English newspaper sources.
This served as one example of multi-language analysis to explore how we can assess and ultimately strengthen
nuclear-disaster communication, especially for pediatric care and thyroid disease, depending on differing cultural
contexts, community perceptions, and media interpretations. As most research on nuclear disaster communication
is conducted within a single language, findings about framing cannot readily be distinguished from features of the
language, media system, or period in which they were observed. Cross-language comparison can supply the
contrast case needed to make that distinction, and the differences it reveals matter as the co-expertise process
requires that affected populations have access to information connecting the hazard to available protective action.
Cross-language comparison is not only feasible but useful for identifying overlapping themes and meaningful
differences in how nuclear risks are reported. The variation between the Russian and Japanese newspapers suggests
that reporting practices, risk framing, and pediatric health narratives have evolved over time, and that learning
from past disasters remains critical for improving future responses for pediatric health.

Future studies should extend the analysis to more local outlets serving across different regions and affected
populations. For example, for Chernobyl, Ukrainian- and Belarusian-language regional press would test whether
the patterns identified here are an artifact of the Soviet Union’s Russian-language press rather than a feature of
reporting within the most affected regions, subject to the constraints of archive digitization. As media plays a
central role in shaping public understanding, disaster communication, and health-risk narratives for children and
thyroid disease, continuing to analyze and compare global media coverage is essential. If another nuclear disaster
occurs, clearer communication and better-prepared response strategies will be necessary to protect potentially
exposed children and support more effective public-health action, which can only happen if lessons are learned
from previous communication gaps and disaster responses.

Supplementary Materials

The additional data and information can be downloaded at: https://media.sciltp.com/articles/others/
2609091439381932/JHRR-26060195-S1.pdf.
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