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Abstract

Background In 2011, Korean Neuropsychiatric Association renamed schizophrenia from ‘mind split disorder’ (Jun-
gshinbunyeolbyung'in Korean) to ‘attunement disorder’ (Johyeonbyung'in Korean), in a strategic way to reduce social
stigma toward people with schizophrenia. However, there remains an elusive consensus that how the renaming effort
has contributed to changes in the social perception of schizophrenia in Korea.

Methods With this regard, we explored whether media frames alter the social perception, in ways of respecting
or disrespecting schizophrenia patients before and after the renaming. This study extensively investigated media
keywords related to schizophrenia across the time by applying both language and epidemiologic analyses.

Results In results, the media keywords have been negatively described for schizophrenia patients both before and
after the renaming. Further, from an analysis using the regression model, a significant correlation was observed
between the frequency of negative keywords and the hospitalization frequency of schizophrenia patients.

Conclusions These findings suggest that the social perception of schizophrenia has been scarcely changed,

but rather remained negatively biased against schizophrenia patients, in spite of the renaming effort. Nota-

bly, the biased media frames have been demonstrated to negatively impact on the social perception, and even

on the medical use patterns of general schizophrenia patients. In conclusion, we suggest that the unbiased media
frames along with the renaming effort may collectively help reduce the negative social perception of schizophrenia.

Trial registration This study was approved from the Institute of Review Board (IRB) of the Yoing-In Mental Hospital
(IRB No. YIMH-IRB-2019-02).
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Introduction

One of the main goals in the psychiatry field has been
to reduce a negative consequence such as discrimination
from the stigmatization against patients affected by seri-
ous mental disorders, especially schizophrenia [1-3]. The
stigmatization is widely recognized to illicit an adverse
impact on the patients with schizophrenia, such in part
as a delay or non-engagement in diagnosis and treatment
for the disease. In order to reduce social stigma toward
people with schizophrenia, Korean Neuropsychiatric
Association renamed schizophrenia from ‘Jungshinbu-
nyeolbyung’ to ‘Johyeonbyung’ in Korean in 2011. Previ-
ous studies that investigated the renaming effect on the
social stigma of schizophrenia have yielded inconsistent
results across countries [4, 5]. Still, there remains elusive
consensus that how the renaming effort has contributed
to improvement in the social perception of schizophrenia
in Korea.

Not only naming of schizophrenia, media frame also
effects on social perception of schizophrenia. In par-
ticular, negative images related to the perilous and vio-
lent trait of schizophrenia patients appear to be most
prevalent [6-8]. Amounting literatures indicate the
media frames perpetuate the negative stereotypes of the
schizophrenia patients [9-13]. Indeed, media reports
on patients with schizophrenia seem to deal frequently
with acts of violent crimes, creating negative social per-
ception of individuals with schizophrenia [14—16]. The
media frame has been accordingly recognized to hold a
considerable effect on the social stigma of schizophrenia
patients. Thus, the social stigmatization against schizo-
phrenia patients requires to be evaluated with regard to
social media frames that putatively influence the public
perception of schizophrenia.

This study targeted news articles related to schizophre-
nia (i.e. mind split disorder as ‘Jungshinbunyeolbyung’ in
Korean before the renaming and attunement disorder as
‘Johyeonbyung’ in Korean after the renaming) to identify
how the perception of public, which may produce a social
pressure that hinders early diagnosis and continuous
treatment of schizophrenia patients, has changed from
the revision of the disease name. The research questions
for this purpose are as follows: <A >How has the social
perception of schizophrenia has changed before and after
the disease renaming event in 2011? <B>What is the
difference between the social perceptions of mind split
disorder as ‘Jungshinbunyeolbyung’ (before the renam-
ing of schizophrenia) and that of attunement disorder as
‘Johyeonbyung’ (after the renaming of schizophrenia)?
<C>How is the association between the hospital admis-
sion patterns of schizophrenia patients and frequencies
of media-reported negative keywords deciphering schiz-
ophrenia patients? Comprehensively, this study would
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help establish a desirable direction for media reporting
stance and also contribute to creating a fair therapeutic
environment for patients with schizophrenia.

Methods

Data

Online news articles

Online news articles were in advance collected to explore
media reports and frames that reflect the social percep-
tion of schizophrenia patients. We specifically targeted
the words of the news articles reported by about 800
media companies, which were comprehensively pro-
vided by the Korea’s gigantic online searching engine
‘Naver.com, during a study period ranging from January
1, 2005 to December 31, 2018. Naver.com is the Korean
media brand with the highest domestic utilization rate of
above 65%, and the average political inclination of users
encompassing progressive, moderate, and conserva-
tive [17]. As such, Naver.com’s comprehensive domestic
usage and broad political spectrum collectively contrib-
ute to support its data resource’s validity and reliability to
generalize the study results. The search terms were ‘Jun-
gshinbunyeolbyung’ for mind split disorder and ‘Johyeo-
nbyung’ for attunement disorder, and were automatically
collected using Python. The dataset was divided into
news articles dealing with ‘Jungshinbunyeolbyung’ as
mind split disorder before and after the disease renam-
ing (Jan 1, 2005~Dec 31, 2010 and Jan 1, 2012~ Dec
31, 2018) and news articles dealing with ‘Johyeonbyung’
as attunement disorder after the disease renaming (Jan
1, 2012~ Dec 31, 2018) to investigate differences in the
social perception between the disease names before
and after the revision. Of the articles collected, overlap-
ping articles between the different media reports were
excluded from the analysis. As results, the total numbers
of articles used in the analysis were 2,743 (mind split dis-
order before the renaming), 3,114 (mind split disorder
after the renaming), and 3,068 (attunement disorder).

Number of patients who have admitted to psychiatric
hospitals with a diagnosis code of schizophrenia

Data for each month from January 2010 to July 2018 on
the number of people who have admitted to psychiatric
wards with schizophrenia diagnosis (ICD-10 code F20)
was collected from Korea’s healthcare big data system
(http://opendata.hira.or.kr).

Media coverage of general crimes committed

by schizophrenia patients

For media coverage, we only considered the three ter-
restrial TV networks in Korea (i.e., KBS, MBC, and
SBS) mainly because those networks exert more sig-
nificant influences on audiences than other types of
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media as suggested by prior studies. The number of
news articles published by each TV network about gen-
eral crimes committed by patients with schizophrenia
each month between January 2010 and July 2018 was
counted using the most popular news aggregator in
Korea, which is Naver.com.

Analysis

Latent dirichlet allocation topic modeling

We analyzed the social perception of the mind split
disorder and attunement disorder before and after the
schizophrenia renaming, by collecting online news
articles related to schizophrenia and performing vari-
ous text mining techniques. At First, the overall char-
acteristics of online news articles were examined using
Latent Dirichlet Allocation (LDA) topic modeling for a
macroscopic language analysis. LDA is the most widely
used topic modeling technique that calculates the prob-
ability distribution of infeasible terms at each of topic
groups that are extracted from the article collections
[18-20]. In this study, LDA topic modeling was per-
formed to investigate the difference in the media top-
ics related to the disease names before and after the
renaming.

LDA topic modeling was performed on a dataset
divided into news articles by period (before/after the
revision of disease name) and by disease names (‘Jun-
gshinbunyeolbyung’ for mind split disorder and ‘Johyeo-
nbyung’ for attunement disorder). We tried to utilize the
perflexity values to determine the analyzable number of
topics, but the values decreased monotonically in all sec-
tions. Thus, in this study, we determined the analyzable
number of topics as 30, which were found appropriate to
interpret due to high similarity between major keywords
in the same topic and low similarity between topics, after
performing topic modeling by setting the number of top-
ics to 10, 20, 30, and 40. The authors extracted 20 key-
words per topic, and annotated each of the topics based
on the association between keywords within the topics.
To evaluate the classifications, two independent psychol-
ogists were invited to engage, and they qualitatively con-
firmed the reliability of the suggested terms representing
the different media frames [21]. The inter-investigator
agreement scores in both loose and strict matches were
calculated by dividing the number of consistently agreed
topics by all the topics. To further validate the inter-
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arising from the redundancy of media frames and partici-
pating number of investigators. For analysis the Gensim
function [23] in Python modules was used, and the LDA
topic modeling results were visualized with pyLDAvis.

Term frequency-inverse document frequency weight analysis
For a microscopic language analysis, the relationship and
contextual features between articles were examined using
Term Frequency-Inverse Document Frequency (TF-IDF)
weight model [24]. The TE-IDF is a linguistic analysis
approach to evaluate how important a word inside an
article is for text mining. The larger the TF-IDF value,
the more likely the word is to determine the topic of the
article to which it belongs, thereby suggesting a measure-
ment to extract key keywords [25]. In the TF-IDF analysis
process, TE-IDF values of the top five words per article
were calculated for each of the dataset. Then, the words
of varying significances were arranged with descend-
ing order based on TE-IDF values, for which the top 20
words and the bottom 3 words were compared.

Quantitative epidemiologic analysis

We investigated the effects of the media coverage for
crimes committed by schizophrenia patients on the
nationwide medical use patterns of patients with the
disease, by analyzing epidemiological data under a lin-
ear regression model. In order to see the relationship
between the number of news articles and the changes in
the number of patients admitting to psychiatric wards,
we used the following regression model:

Daily_patients_change_rate; = By + P1 #news_articles,
+ By #news_articles;_1
+ wu month_effects

+ nyear_effects + e;,

where.

Daily_patients_change_rate, reflects the change rate
of the average number of people who have admitted to
psychiatric wards with a diagnosis of schizophrenia per
day in month ¢ over that in the preceding month. For this,
the number of average daily patients was first calculated
by dividing the number of monthly patients with the
number of days in the month. Then, the Daily_patients_
change_rate, was calculated as follows:

((# of daily_patientst — # of daily_patients;_1)/# of daily_patients,_ * 100

investigator agreement scores, we additionally adopted
Krippendorft’s alpha [22] to correct any potential biases

#news_articles, refers to the number of news articles
published by the three TV networks about general crimes
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committed by schizophrenia patients in month t. We
also included a variable representing such media cover-
age in the preceding month (i.e., in month ¢-1) due to the
possible lagging effects of the media coverage. Regard-
ing month_effects, since it is likely that the number of
people admitting to psychiatric wards varies by month,
the month effects were controlled for by incorporat-
ing month dummy variables into the regression model.
Regarding year_effects, since it is possible that the value
of the dependent variable increased over time, the year
effects were controlled for by including year-related
dummy variables. To further convince the significance
of the findings from the regression model, we simulta-
neously controlled the month and year effects using the
both dummy variables.

Intertepic Distance Map (via multidimensional scaling)

M | 3

Intertopic Distance Map (via multidimensional scaling)
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Results

LDA topic modeling

The outcome of the LDA topic modeling shows the signif-
icant increase in the media topics of the conflict frames
implicating schizophrenia patients in crimes regardless
of the schizophrenia names (Fig. 1). The annotated topics
were further estimated for their individual significance in
the dataset from the perspective of media frames, by cal-
culating the proportion of each of the topics within the
dataset (Table 1). The weight of the media frame was cal-
culated by totaling the values of topics belonging to the
frame, where a value of topic was calculated by dividing
the total sum of ratio scores (“theta”) [26] reflecting the
significance of topic within an article by the total number
of articles [27].

Intertopic Distance Map (via multidimensional scaling

a. Mind split disorder
before renaming

b. Mind split disorder
after renaming

c. Attunement disorder
after renaming

Fig. 1 LDA topic modeling for schizophrenia before and after renaming. Principle component analysis with 2-dimension was adopted to visualize
the LDA topic modeling for the disease names before and after the revision. Number (Density) of circles indicate the degree of a significance

of a specific media frame within a topic. Circles with a specific media frame can be redundantly and adjacently shown in the principle

component dimensions, with a trend to aggregate with each other owing to similar news keywords or contexts. a LDA topic modeling
forJungshinbunyeolbyung’as mind split disorder before the revision of the schizophrenia name. b LDA topic modeling for Jungshinbunyeolbyung’
as mind split disorder after the revision. ¢ LDA topic modeling forJohyeonbyung'as attunement disorder after the revision. Abbreviations, C, Conflict
frames; F, Policy frames; M, Medical frames; and N, neutral frames. For better visualization of the conflict frames (C), blue-colored close circles were
used. The conflict frame with asterisk (*) in the Fig. 1c indicates the Gangnam homicide case committed by a schizophrenia patient in 2016

Table 1 Proportion of topics for schizophrenia by media frames

Schizophrenia name Media frame
Conflict Medical Policy Neutral Miscellaneous Total
(Politics)
Mind split disorder before renaming 315 (11.5%) 1709 (62.3%) 529 (19.3%) 189 (6.9%) - 2743 (100%)
Mind split disorder after renaming 1859 (59.7%) 786 (25.25%) 221 (7.1%) 104 (3.35%) 143 (4.6%) 3114 (100%)

Attunement disorder 1611 (52.5%) 693 (22.6%)

313 (10.2%) 252 (8.2%) 199 (6.5%) 3068 (100%)
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Topics were classified into four different media frames
as follows: medical frames (symptoms, research, causes,
and treatments), conflict frames (crime), policy frames
(policy and welfare), and neutral frames (anecdotes and
art). The scores were remarkably high, regardless of the
metrics (strict match=0.9, loose match=0.99). The
Krippendorft’s alpha scores were 0.88, and thus consid-
ered reliable [22]. In particular, the loose match scores
were close to 1, which shows that disagreement for the
classification of media frames rarely occurred between
the investigators. To note, the ‘politics’ topic of dataset
exploited for Fig. 1b,c was not considered in the analy-
sis because articles irrelevant to schizophrenia such as
‘today’s popular news’ were collected at the side of the
body of the articles.

Table 1 shows that medical frames were the most com-
mon in news articles of schizophrenia (i.e. ‘Jungshinbu-
nyeolbyung’ as mind split disorder) before the revision
of the disease name, followed by policy, conflict, and
neutral frames. On the other hand, after the revision
of the disease name, the conflict frames were the most
frequently reported in the articles of schizophrenia (i.e.
‘Jungshinbunyeolbyung’ as mind split disorder), followed
by medical, policy, and neutral frames. Lastly, in the arti-
cles of the renamed schizophrenia (i.e. Johyeonbyung’
as attunement disorder), the conflict frames were also

Table 2 Top 20 words with TF-IDF weight values for schizophrenia
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overwhelmingly reported, then followed by medical, pol-
icy, and neutral frames. These results indicate that there
was a significant increase in the conflict frames in the
articles of schizophrenia after the revision of the disease
name compared to those before the revision. Crime arti-
cles of the conflict frames, which accounted for the small-
est proportion of all articles before the revision of the
schizophrenia name, increased by about five times after
the revision of the disease name. This seems to be due
to a series of media reports of violent crimes of schizo-
phrenic patients shortly after the revision of the disease
name. For instance, a distinct topic frame, which was
marked with an asterisk in the Fig. 1b,c, was associated
with the Gangnam station homicide case committed by
a schizophrenia patient in 2016. On the other hand, the
proportion of medical frames decreased by more than a
half after the revision of the disease name. This suggests
that medical knowledge and information such as symp-
toms, research, and treatment of schizophrenia were no
longer regarded as a crucial social issue after the revision
of the disease name, nonetheless those used to be a major
topic before the revision of the disease name.

TF-IDF weight analysis
The larger the TE-IDF weight value of a word, the more
it means that it contains a key message within the article

TF-IDF weight Mind split disorder before renaming Mind split disorder after renaming Attunement disorder after
(order) renaming
1 Medical science 0.65 Symptoms 0.8 Police 0.65*
2 Negotiations 0.57 Hospitalization 0.59 Counseling 0.6
3 Research 0.57 Police 0.58* Police station 0.51*
4 Stress 0.53 Crime 0.56* Psychology 0.5
5 Medication dose 0.52 Mentality 0.53 Research 049
6 Mentality 0.51 Woman 048 Schizophrenia 049
7 Military service 0.5 Investment 046 Sentence of imprison-  047*
ment
8 Psychology 048 Trial 0.44* Parent 047
9 Suicide 043 Parent 043 Mentality 046
10 Psychiatry 043 Heredity 041 Crime 0.46*
11 Counseling 042 Psychology 041 Drug 045
12 Child 038 Psychopath 0.4* Mother 042
13 Company 0.34 Police station 0.39% Woman 04
14 Clinic 034 Criminal 0.35% Psychosis 0.39
15 Mind 0.29 Allegations 0.32% Trial 0.37%
16 Delusion 0.28 Life 0.32 Abandonment 0.37
17 Electronic anklet 0.27* Dementia 0.28 Homelessness 0.32
18 Improvement 027 Descendant 0.2 Murder 0.31*
19 People 0.25 Legal invalidity* 0.14 Allegations 0.28*
20 Culture 0.24 Designation 0.14 Daegu 0.19

Asterisk (*) indicates the word belonging to the conflict frames (crimes). Bold indicates the conflict frames
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Table 3 Media frames including the top 20 words with TF-IDF weight values for schizophrenia
Schizophrenia name Media frame

Conflict Medical Policy Neutral Sum
Mind split disorder before renaming 1 11 3 5 20
Mind split disorder after renaming 7 5 2 6 20
Attunement disorder 7 5 0 8 20

containing the word. Table 2 shows the words with the
top 20 weight values of TF-IDF for each dataset. The
media frames were further analyzed for the context of
contents in the articles containing the top 20 words
(Table 3).

In the analysis of articles on schizophrenia (mind split
disorder) before the revision of the disease name, words
of medical frames such as “Medical science’, “Research’,
“Medication dose’, “Psychology’, and “Psychiatry” were
found to present high TF-IDF values among the top 20
words. There was only a single word with a high TF-IDF
value related to conflict frames, which is “Electronic
anklet’, a forceful legal procedure for sex offenders in
Korea. This shows that the public was interested in medi-
cal aspects of schizophrenia rather than negative ste-
reotype of the disease before the revision of the disease
name. However, in the analysis of articles on schizophre-
nia (mind split disorder) after the revision of the disease
name, the words with high TF-IDF values of medical
frames decreased by more than a half compared to those
before the revision. In contrast, words with high TF-IDF
values of conflict frames accounted for 7 of the top 20
(35%) after the revision, compared to the 1 of the 20 (5%)
before the revision. Similarly, in the analysis of words on
schizophrenia (attunement disorder) after the revision
of the disease name, there were words of conflict frames
such as “Police’, “Police station”, “Murder”, and “Crime”
that occupied a considerable portion of the top 20 words
with high TE-IDF values (7 of the 20, 35%). In contrast,
there was a decrease in the number of words related to
medical frames after the renaming (5 of the top 20 words,

Table 4 Estimation results of regression model

25%), compared to before the renaming (11 of the top
20 words, 55%). Overall TE-IDF analyses were also pre-
sented in supplementary Tables 1, 2 and 3. These find-
ings suggest that the public interest on schizophrenia has
shifted from the medical aspects to the conflict frames,
regardless of the disease renaming.

Quantitative epidemiologic analysis

The estimation results of regression model were pre-
sented in Table 4. The results in Table 4 show that when
there was more news coverage of crimes committed by
an individual with schizophrenia, the number of schizo-
phrenia patients who admitted to psychiatric hospi-
tals increased compared to that in the preceding month
(B=0.32, p=0.035). Not much difference between
male (B=0.31, p=0.043) and female patients (B=0.34,
p=0.041) was found, albeit there was a slightly larger
increase among female patients. Hospitalization statistics
by year of schizophrenia patients were provided in Sup-
plementary Table 4. We performed the same analysis for
the other frames such as medical, political, and cultural
themes, none of which was associated with the hospitali-
zation frequencies,

Discussions

This study exploited the comprehensive approach of lin-
guistic and epidemiological analyses that consistently
show there was a dramatic increase in media frames
of negative stereotypes of schizophrenia patients after
the revision of the disease name compared to before
the revision. LDA topic modeling results indicate that

Variables Total change Male change Female change
B SE B SE B SE
constant -0.18 0.99 -0.05 0.98 -0.29 1.02
# homicide_articles_t 0.32* 0.17 031* 0.16 0.34* 017
# homicide_articles_t-1 -0.15 0.17 -0.15 0.16 -0.15 0.17
R’ 0.78 0.78 0.77
F(21,85) 14.05%* 14.64%* 13.25%*

Note: N=107, * p<0.05, ** p<0.01. The results of the dummy variables regarding month and year effects were omitted due to space constraints
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conflict frame (crime)-related topics accounted for the
majority of the media coverages for both mind split dis-
order and attunement disorder after the revision of the
schizophrenia name, which was in contrast to the medi-
cal frame (medicine)-related topics accounting for the
majority of the media coverages for mind split disorder
before the revision. TE-IDF weight analysis also shows
that keywords with a high significance were mostly asso-
ciated with crimes in news articles of schizophrenia for
both mind split disorder and attunement disorder after
the revision of the name, whereas news keywords were
commonly associated with medical aspects of schizo-
phrenia for mind split disorder before the revision. In
corroboration, epidemiological analyses also show there
was a significant association between the number of
media coverages of negative stereotypes of schizophre-
nia patients and the frequency of hospital admissions of
schizophrenia patients. These comprehensive findings
corroborate each other to show that media frames con-
tinue to focus on negative stereotypes of schizophrenia
patients and scarcely alleviated by the elaboration and
efforts to revise the schizophrenia name from mind split
disorder to attunement disorder in purpose of mitigating
the stigmatization of the disease in Korea.

This study specifically addressed the following four
conclusions for the research questions: <A >The social
perception of schizophrenia patients has turned to the
adverse stance keeping negative stereotypes of those
patients even after the disease renaming event in 2011.
<B>The social perception of keeping negative stereo-
types of schizophrenia patients was similarly reported
between mind split disorder as ‘Jungshinbunyeolbyung’
(before the renaming of schizophrenia) and attune-
ment disorder as ‘Johyeonbyung’ (after the renaming of
schizophrenia). <C>There was a significant association
between the nationwide hospital admission patterns of
schizophrenia patients and the frequencies of media cov-
erages negatively deciphering schizophrenia patients. For
the changes of admission frequencies, the reasons possi-
bly encompass the number of psychiatric beds available,
and amendments in health insurance policies and mental
health regulations while we were not able to find the rel-
evant social evidence.

From the overall results, we found that the revision
of the schizophrenia name from mind split disorder to
attunement disorder hardly improved social perception.
This is because the medical frames conveying accurate
information of schizophrenia and contributing to resolv-
ing prejudice in media reports were identified to have
decreased, and instead the conflict frames hampering
social fear and prejudice of the disease have increased.
Although the disease name was revised in purpose to
eliminate the stigmatization, the social perception of
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schizophrenia patients has rather deteriorated by a
series of unrefined reports for violent crimes. However,
it needs a caution to conclude the negative perceptions
have increased simply because of media reports. In fact,
prejudice and discrimination against mentally ill peo-
ple have long existed in both East and West [2, 28-32]
because individual perceptions of mental illness are influ-
enced by various factors, including demographic charac-
teristics. Also, the media has been used since the 1990s
to resolve prejudice against schizophrenia in the West,
and there are several cases that have proven effective,
indicating that the impact is not small. Thus, this study
focused on the social impact per se of media frames,
which can be either good or bad in building an awareness
of schizophrenia.

Limitations

The limitation of this study is that some medical jargon
or neologisms may have been omitted from the analysis
results because the morpheme analyzer does not reflect
both proper and synthetic nouns, and the subjectivity of
the researcher was inevitably reflected when labeling the
topic when performing the LDA topic modeling. Future
studies are required to more efficiently extract nouns
using a linguistic analysis technique such as named entity
recognition. Nonetheless, this study comprehensively
analyzed the contents of long-term schizophrenic articles
including both terrestrial news sources using text min-
ing techniques in Korea. In addition, this study combined
various text mining techniques with predefined news
frame types to statistically and visually analyze large
amounts of article data according to specific criteria and
compensate for the limitations of objectivity that have
been raised in traditional qualitative content analysis by
further performing the epidemiologic analyses. On the
one hand, there were various factors including psychiat-
ric beds available and possible changes in health insur-
ance policies and mental health regulations that could
have influenced changes in the number of hospitaliza-
tions for psychiatric patients, but such data were not suf-
ficiently reflected.

Conclusions

This study shows the consistent findings that social
perception of schizophrenia has maintained the nega-
tive stereotypes of those patients who are described as
being implicated in violent crimes. This negative media
frame on schizophrenia patients associated with the
adverse impact on the general medical use patterns of
nationwide schizophrenia patients. Of note, the effort
of the revision of the schizophrenia name from mind
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split disorder to attunement disorder was found diluted
by those negative media frames keeping the stereotypes
of schizophrenia patients. Thus, the study findings sup-
port that the collaborative approaches of establish-
ing the unbiased media frames and taking a strategy to
the disease renaming are both required to improve the
social perception of schizophrenia while minimizing the
stigmatization.

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/512888-023-05386-4.

Additional file 1: Supplementary Table 1. TF-IDF analysis for mind split
disorder before the revision of the schizophrenia name

Additional file 2: Supplementary Table 2. TF-IDF analysis for mind split
disorder after the revision of the schizophrenia name

Additional file 3: Supplementary Table 3. TF-IDF analysis for attune-
ment disorder after the revision of the schizophrenia name

Additional file 4: Supplementary table 4. Hospitalization statistics of
schizophrenia patients in South Korea

Acknowledgements
Not applicable.

Authors’ contributions

Y.S.L designed the study theme. 1.BK led the overall analysis of data, and
wrote the manuscript. S.K constructed the methodology. J.H.C, S-CP, and EK
collected data. J.Y.L and H.S.C participated in the evaluation of the analysis
validity. J.Y.L, HS.C, SK, and JK revised the manuscript.

Funding
This research was supported by Korean Neuropsychiatric Association (Jisan
Cultural Psychiatry Research Fund).

Availability of data and materials
Data used for this study are available to any researchers upon a reasonable
request with an approval from Yu Sang Lee, the corresponding author.

Declarations

Ethics approval and consent to participate
This study was approved from the Institute of Review Board (IRB) of the Yoing-
In Mental Hospital (IRB No. YIMH-IRB-2019-02).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Department of Psychiatry, CHA Gangnam Medical Center, CHA University
School of Medicine, Gangnam, Republic of Korea. 2Department of Psychiatry,
Hanyang University Guri Hospital, Guri, Republic of Korea. University of Tokyo
Institute for Diversity and Adaptation of Human Mind (UTIDAHM), University
of Tokyo, Tokyo, Japan. *Department of Psychiatry, Seoul National University
College of Medicine, Seoul, Republic of Korea. *°Medicine Center for Men-

tal health research, Hanyang University College, Seoul, Republic of Korea.
®Department of Psychiatry, Yong-In Mental Hospital, 940 Jungbu-daero,
Giheung-gu, Yongin, Republic of Korea.

Received: 7 August 2023 Accepted: 20 November 2023
Published online: 27 November 2023

Page 8 of 9

References

1. Sartorius N. Fighting schizophrenia and its stigma: a new World Psychiat-
ric Association educational programme. Br J Psychiatry. 1997;170(4): 297.

2. Ran M-S, Hall BJ, SuTT, Prawira B, Breth-Petersen M, Li X-H, et al. Stigma
of mental lliness and cultural factors in Pacific Rim region: a systematic
review. BMC Psychiatry. 2021;21:1-16.

3. AduJ, Oudshoorn A, Anderson K, Marshall CA, Stuart H. Social contact:
next steps in an effective strategy to mitigate the stigma of mental Ill-
ness. Issues Ment Health Nurs. 2022;43(5):485-8.

4. Koike S, Yamaguchi S, Ojio Y, Shimada T, Watanabe K-i, Ando S. Long-term
effect of a name change for schizophrenia on reducing stigma. Soc
Psychiatry Psychiatr Epidemiol. 2015;50:1519-26.

5. Yamaguchi S, Mizuno M, Ojio Y, Sawada U, Matsunaga A, Ando S, et al.
Associations between renaming schizophrenia and stigma-related out-
comes: a systematic review. Psychiatry Clin Neurosci. 2017;71(6):347-62.

6. Corrigan PW, Watson AC. Understanding the impact of stigma on people
with mental lllness. World Psychiatry. 2002;1(1):16.

7. Aci OS, Ciydem E, Bilgin H, Ozaslan Z, Tek S. Turkish newspaper articles
mentioning people with mental lliness: a retrospective study. Int J Soc
Psychiatry. 2020,66(3):215-24.

8. LiuL TangL, DongW,Yao S, Zhou W. An overview of topic modeling and
its current applications in bioinformatics. SpringerPlus. 2016;5(1):1-22.

9. Warner R. Combating the stigma of schizophrenia. Epidemiol Psychiatric
Sci. 2001;10(1):12-7.

10. Angermeyer MC, Schulze B. Reducing the stigma of schizophrenia:
understanding the process and options for interventions. Epidemiol
Psychiatric Sci. 2001;10(1):1-7.

11. Naslund JA, Bondre A, Torous J, Aschbrenner KA. Social media and mental
health: benefits, risks, and opportunities for research and practice. J
Technol Behav Sci. 2020;5:245-57.

12. ParkH, LeeYS, Lee SY, Lee S, Hong KS, Koike S, Kwon JS. Public Atten-
tion to Crime of Schizophrenia and Its Correlation with Use of Mental
Health Services in Patients with Schizophrenia. Korean J Schizophr Res.
2019,22(2):34-41.

13. Delahunt-Smoleniec N, Smith-Merry J. A qualitative analysis of the
portrayal of young people and psychosis in Australian news reports.
Journalism Pract. 2020;14(7):847-62.

14. Battaglia AM, Mamak M, Goldberg JO. The impact of social media cover-
age on attitudes towards mental lliness and violent offending. J Com-
munity Psychol. 2022;50(7):2938-49.

15. Balfour J. The mythological marauding violent Schizophrenic”: using the
word sketch tool to examine representations of Schizophrenic people as
violent in the British press. J Corpora Discourse Stud. 2019;2:40-64.

16. Ross AM, Morgan AJ, Wake A, Jorm AF, Reavley NJ. Key stakeholders'rec-
ommendations for improving Australian news media reporting of people
with severe mental lliness, Violence and crime. Adv Mental Health.
2022;20(3):253-65.

17. Committee POCS. News concentration survey 2016-2018. Korea Press
Foundation; 2018. http://www.korea.kr/common/download.do.

18. Hu'Y, Boyd-Graber J, Satinoff B, Smith A. Interactive topic modeling. Mach
Learn. 2014;95:423-69.

19. Guo C, Lu M, Wei W. An improved LDA topic modeling method based
on partition for medium and long texts. Annals of Data Science.
2021,8:331-44.

20. Jelodar H,Wang Y, Yuan C, Feng X, Jiang X, Li Y, Zhao L. Latent dirichlet
allocation (LDA) and topic modeling: models, applications, a survey.
Multimedia Tools and Applications. 2019;78:15169-211.

21. Bayerl PS, Paul KI. What determines inter-coder agreement in manual
annotations? A meta-analytic investigation. Comput Linguistics.
2011,37(4):699-725.

22. Artstein R, Poesio M. Inter-coder agreement for computational linguistics.
Comput Linguistics. 2008;34(4):555-96.

23. Srinivasa-Desikan B. Natural Language Processing and Computational
Linguistics: a practical guide to text analysis with Python. Gensim, spaCy,
and Keras: Packt Publishing Ltd; 2018.

24. Christian H, Agus MP, Suhartono D. Single document automatic text sum-
marization using term frequency-inverse document frequency (TF-IDF).
ComTech: Comput Math Eng Appl. 2016;7(4):285-94.

25. Yao L, Pengzhou Z, Chi Z, editors. Research on news keyword extraction
technology based on TF-IDF and TextRank. 2019 IEEE/ACIS 18th Interna-
tional Conference on Computer and Information Science (ICIS); 2019: IEEE.


https://doi.org/10.1186/s12888-023-05386-4
https://doi.org/10.1186/s12888-023-05386-4
http://www.korea.kr/common/download.do

Kim et al. BMC Psychiatry

27.

28.
29.

30.

(2023) 23:882

Blei DM, Ng AY, Jordan MI. Latent dirichlet allocation. J Mach Learn Res.
2003;3(Jan):993-1022.

Guo L, Vargo CJ, Pan Z, Ding W, Ishwar P. Big social data analytics in
journalism and mass communication: comparing dictionary-based
text analysis and unsupervised topic modeling. J Mass Commun Q.
2016;93(2):332-59.

Zick A, Pettigrew TF, Wagner U. Ethnic prejudice and discrimination in
Europe. J Soc Issues. 2008;64(2):233-51.

Angermeyer MC, Matschinger H. The stigma of mental lliness in Ger-
many: a trend analysis. Int J Soc Psychiatry. 2005;51(3):276-84.

Misra S, Jackson VW, Chong J, Choe K, Tay C, Wong J, et al. Systematic
review of cultural aspects of stigma and mental lliness among racial and
ethnic minority groups in the United States: implications for interven-
tions. Am J Community Psychol. 2021;68(3-4):486-512.

31. Robinson EJ, Henderson C. Public knowledge, attitudes, social distance
and reporting contact with people with mental lliness 2009-2017.
Psychol Med. 2019;49(16):2717-26.

32. Mohammadzadeh M, Awang H, Mirzaei F. Mental health stigma among
Middle Eastern adolescents: a protocol for a systematic review. J Psychiatr
Ment Health Nurs. 2020;27(6):829-37.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 9 of 9

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Data-mining analysis of media frame effects on social perception of schizophrenia renaming in Korea
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 
	Trial registration 

	Introduction
	Methods
	Data
	Online news articles
	Number of patients who have admitted to psychiatric hospitals with a diagnosis code of schizophrenia
	Media coverage of general crimes committed by schizophrenia patients

	Analysis
	Latent dirichlet allocation topic modeling
	Term frequency-inverse document frequency weight analysis
	Quantitative epidemiologic analysis


	Results
	LDA topic modeling
	TF-IDF weight analysis
	Quantitative epidemiologic analysis

	Discussions
	Limitations

	Conclusions
	Anchor 25
	Acknowledgements
	References


