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Abstract

Illegal drug use is a major global problem that has increased significantly over the last decade. Since it is often initiated in
adolescence, government programs have targeted this demographic to reduce drug use. To analyze the reach of such
campaigns, the study presents a hybrid manual and automated content analysis approach to identify campus anti-drug
news reports by applying keyword-based mining. The DiVoMiner automated text analysis engine was used to identify
themes within reports addressing campus anti-drug news. The data sources were obtained from online news media,
including newspaper media organizations, television media, Internet News, and news forwarding platforms in Taiwan
between January 2019 and October 2021 (N =17,698). Four major themes were identified: potential risk factors associ-
ated with illegal drug use, stakeholders involved, the content and strategies of anti-drug activities, and treatment goals
and strategies for drug prevention. Curiosity (33.29%) emerged as the foremost risk factor for adolescent drug use, with
family members (29.77%) being the most prevalent stakeholders. Regarding anti-drug activities, the most frequently dis-
cussed content was anti-drug and campus safety campaigns (43.27%), whereas tailored programs (23.17%) represented
the prevailing strategy. The primary treatment goal of drug prevention was to facilitate adolescents’ social rehabilitation
(60.22%), which was frequently achieved through supportive relationships; encouraging statements (33.02%) were the
most prevalent practice. This study provides insights from online news coverage of campus anti-drug activities for adoles-
cents. It offers educators, researchers, and policymakers valuable information regarding the major themes emphasized in
news narratives.
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Exploring campus anti-drug activities through online news reports: an automated content analysis

lllegal drug use is a major global problem that has increased significantly over the last decade. To better understand
government efforts to reduce drug use among young people, this study used a combination of manual and automated
content analysis techniques to identify news reports related to campus anti-drug activities. The researchers focused on
campus anti-drug news published by Taiwanese online media organizations between January 2019 and October 2021,
totaling 17,698 articles. Using the computer-assisted platform, DiVoMiner, this study effectively organizes and
categorizes extensive textual data and identifies four major themes within these news reports. This study sheds light on
the major themes highlighted in online news coverage of campus anti-drug activities aimed at adolescents. Its findings
provide valuable insights for educators, researchers, and policymakers regarding the major themes emphasized in news
narratives, helping inform future strategies to address the issue of drug use among adolescents.

students, adolescents, campus anti-drug, online news, automated content analysis, text mining

Introduction

The detrimental consequences of illegal drug use and its
profound impact on health have placed a substantial bur-
den on public health (Levitt et al., 2020; Lo et al., 2020;
McHugh et al., 2015). According to the World Drug
Report published by the United Nations Office on Drugs
and Crime, approximately 275 million people worldwide
used illegal drugs in 2020, a notable increase of 22%
from 2010. Furthermore, an estimated 38.6 million indi-
viduals were afflicted with drug use disorders in 2020
(United Nations Office on Drugs and Crime, 2021). The
use of illegal drugs adversely affects physical and mental
health (Armoon et al., 2021; Saedder et al., 2014) and
carries a heightened risk of lethal outcomes (Saedder
et al., 2014; Vasylyeva et al., 2020). It is closely associated
with increased incidents of accident injury (Hayes et al.,
2020; Saedder et al., 2014), theft, violence (Evans et al.,
2021; Hines & Douglas, 2012), and suicide (Armoon
et al., 2021; Knorr et al., 2016).

Owing to public awareness of and concern about the
abovementioned harms, government policy has long
focused on addressing campus drug use practices, recog-
nizing that drug use often occur during adolescence
(Miech et al., 2015; Yilin et al., 2023). To effectively con-
trol adolescent use of illegal drugs, Taiwan’s Ministry of
Education and its affiliated agencies offer subsidies for
school-based anti-drug programs. These initiatives incen-
tivize schools to create and implement diverse interven-
tion programs and provide educational and advocacy
activities on campus. They aim to improve students’
anti-drug awareness, use prevention, and treatment.
Moreover, these activities seek to enhance public aware-
ness on the harm of illegal drugs, in addition to the anti-
drug strategies and methods available on campus.

Information on government-endorsed programs and
activities for reducing the harm of illegal drug use on
campuses is frequently disseminated through various
news media. Pervasive and intense persuaders, the news
media affect public perceptions, beliefs, and attitudes
(Campbell & Jamieson, 2006). Their ability to influence
public opinion is particularly crucial in issues and poli-
cies such as those related drug use (Chenault, 2012).
Furthermore, the media significantly influences the pub-
lic opinion regarding drugs and drug users (Habib et al.,
2023). In today’s environment, mass media plays a vital
role, providing a unified platform for all public health
communication, health education guidelines, and for
retaining social ties while following social distancing
measures (Anwar et al., 2020). The growing number of
online news reports on this topic provides ample daily
information on illegal drug use, allowing researchers to
use such content to analyze program efficacy, reach, and
related concerns.

Text mining is an effective and efficient method for
processing massive amounts of data. It is an application
of data technology whose primary purpose is to deter-
mine the implied meaning in a text and obtain potentially
practical and understandable knowledge from it. Text
mining analysis includes word segmentation, word fre-
quency calculation, and keyword extraction (Ahadi
et al., 2022). Research that used text mining methods on
topics related to drug use has primarily focused on two
areas: investigating research trends (L.-W. Chou et al.,
2020; Sarker et al., 2020; Singh et al., 2018; S.-H. Wang
et al., 2016), and exploring and analyzing web forum
data concerning illegal drug use (Cameron et al., 2013;
Lamy et al., 2017; T. Nasralah et al., 2020). One particu-
lar text mining investigation scrutinized English-language
discussions about Synthetic Cannabinoid Receptor
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Agonists (SCRA) across three drug-focused online for-
ums. This study uncovered a growing trend in mention-
ing the adverse effects associated with SCRA in forum
discussions. (Lamy et al., 2017). Another study extracted
insights from social media content to discern public con-
cerns surrounding the opioid crisis, highlighting the most
prevalent opioids related topics on social platforms (T.
Nasralah et al., 2020). Most of the aforementioned text
mining studies predominantly sourced their textual data
from forums or social media, few utilized online news
reports. Additionally, the focus was not specifically on
the adolescent population. Past research has primarily
explored the perspectives of the public on the use of ille-
gal drugs, analysis of how adolescent drug use or campus
drug use prevention activities are represented in news
reports is lacking. Therefore, this study intends to explore
adolescent drug use and campus drug use prevention in
the context of online news reports.

Literature Review

Adolescent drug use increases the likelihood of encoun-
tering mental, physical, and social challenges later in life.
Young people who engage in recreational drug consump-
tion are susceptible to mental health problems such as
anxiety, concentration difficulties, aggression, hallucina-
tions, and mental stress (Richert et al., 2020; Seddon,
2003). Moreover, drug use adversely impacts the cogni-
tive functions of memory, learning, impulse control, and
stress management (Squeglia & Gray, 2016). During ado-
lescence, the prefrontal cortex is not fully developed and,
under the influence of drugs, is prone to misjudgment,
impulsiveness, emotional instability, and behavioral
issues (Silveri et al., 2016). The U.S. Centers for Discase
Control and Prevention reported that in 2019, approxi-
mately 15% of high school students used certain illegal
drugs (Centers for Disease Control and Prevention,
2023). The National Institute on Drug Abuse’s
(“Monitoring the Future”) long-term surveillance of ille-
gal drug use among adolescents revealed that reported
substance use decreased dramatically between 2020 and
2021, after the onset of the COVID-19 pandemic and
related changes like school closures and social distancing.
In 2023, 10.9% of 8th, 19.8% of 10th, and 31.2% of 12th
graders reported using illegal drugs in the past year
(Patrick et al., 2023). These results indicate that the pre-
valence of illegal drug use increases with age. In Taiwan
in 2017, a national campus survey found that drug use
among high school students was prevalent in 0.23% of
juniors and 0.73% of seniors (Guo et al., 2017). Another
study in Taipei found that the lifetime prevalence of ille-
gal drug use in truant adolescents was 15.0% to 17.9%,

with a corresponding estimate of 3.1% to 3.4% for ado-
lescents without truancy (L. C. Chou et al., 2006).

Studies have demonstrated that peers and parents
have the greatest influence on adolescents’ substance use
behavior (D’Amico et al., 2020; Trucco, 2020).
Furthermore, the youth may be more vulnerable to drug
use during the summer months, considering their
increased free time or participation in social activities
that could promote drug exposure (Palamar et al., 2020).
A study analyzing the description of substance use in
online news pointed out that legal-criminal aspects were
the most frequent themes; nearly 60% of reports had
pessimistic headlines and portrayed drug use or drug
users negatively, and a quarter of articles used stigmatiz-
ing language (Ghosh et al., 2022).

Negative news, such as accidents, violence, and self-
harm, tends to leave a more lasting impression on people
regarding adolescent drug use. However, positive news
reports in this context also exist. It is possible to explore
the use of language in both positive and negative news
reports through text mining techniques. Understanding
how adolescent drug use is presented in news reports can
help comprehend how the media influences public per-
ceptions of youth drug use.

The earlier the onset of illegal drug use, the higher the
susceptibility to addiction and subsequent health detri-
ments; therefore, failing to undertake early detection and
intervention can compound the challenges of rehabilita-
tion. In addition to ensuring a safe and healthy learning
environment, numerous countries have formulated poli-
cies and intervention programs for drug prevention in
schools. For example, drug education has been widely
implemented in schools and disseminated through the
media in the United States, with Drug Abuse Resistance
Education (DARE) and Project ALERT being the most
commonly used drug prevention education programs
(Rosenbaum & Hanson, 2017). Similarly, “Unplugged”
is a European school-based prevention program that
comprises 12 units taught by teachers to adolescents aged
12 to 14. The program has proven to be effective in
reducing smoking, alcohol abuse, and short-term mari-
juana use in the European Drug Addiction Prevention
trial (Vigna-Taglianti et al., 2014). A cluster randomized
controlled trial on a Brazil school-based drug prevention
program held over 12 classes called # Tamojunto 2.0
found that the program can reduce alcohol initiation
among adolescents (Sanchez et al., 2021). Drug preven-
tion policy and campus programs may be disseminated
to the public through online news reports, revealing
information about the government’s efforts to combat
drug use on campuses and achieving a promotional
effect by making the public aware of these initiatives.
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The Goal of This Study

Focusing on campus anti-drug news reports, this study
aims to mine the relationship between such textual fea-
tures using massive textual data analytics. Analyzing
online news through text mining will enrich our under-
standing of the associated campus anti-drug practices.
This study presents a hybrid manual and automated con-
tent analysis method (Chang et al., 2021) designed to
identify illegal campus drug prevention practices by
applying keyword-based mining.

Methods
Data Source

The data used for this study were online news media cov-
erage of anti-drug activities on campus from January
2019 to October 2021, obtained from online news web-
sites of hundreds of Taiwanese news media, including
newspaper media (e.g., Liberty Times, China Times, and
United Daily News), television media (e.g., TVBS, SET
News, Formosa News, and EBC News), Internet News
(e.g., ETtoday, Nownews, and Newtalk) and news for-
warding platforms (e.g., Yahoo, Line, and PChome).
The uMax Data database collects all news from the
aforementioned news platforms daily and selects relevant
news from the database using keywords based on the
study objective.

A key step in data retrieval was identifying keywords
related to campus and drug use. Our research team, con-
sisting of drug use experts and data mining engineers, fol-
lowed the process outlined by Hassan et al. (2014) to
generate a list of relevant keyword (Hassan et al., 2014).
First, drug use experts provided an initial list of seed key-
words (e.g., “drug prevention,” “anti-drug”). Using these,
we employed an automated platform to retrieve news
reports. We then reviewed and added any unclear or
missing terms from the results to the seed list. Afterward,
domain experts refined the list by removing irrelevant
keywords. The same process was applied with seed terms
like “campus,” “Ministry of Education,” and “Bureau of

Table 1. Keyword Queries.

Group Keywords

Group | (drug-
related terms)

Drug, anti-drug, drug awareness, drug
rejection, laughing gas, illegal drug, drug use,
drug abuse, drug prevention, drug use
prevention, and drug abuse prevention

Group 2 Campus, on-campus, Ministry of Education,
(campus-related Education Administration, K-12 Education
terms) Administration, Bureau of Education,

Education Department, off-campus
organizations, and off-campus guidance and
counseling institutes

Education” to generate campus-related keywords. The
final keyword queries are presented in Table 1.

Team members manually reviewed and refined the
seed keywords to enhance accuracy. News reports were
collected based on the inclusion and exclusion criteria
outlined in Table 2. If a news headline contained both
“drug use-related” and “campus-related” keywords, the
article was directly included. However, if the body text
of the news contained these keywords, a manual re-
evaluation was conducted. For instance, some news
reports mentioned government officials visiting cam-
puses for anti-drug activities, but the actual content per-
tained to COVID-19 prevention and vaccination efforts.
Additionally, there are cases where news reports address
computer antivirus efforts rather than drug prevention —
due to the identical Chinese terms for “anti-drug”
(R #) and “antivirus” (Jx_3) — were noted. In total,
26,541 relevant news reports were collected, followed by
data cleaning.

Analysis Tools and Process

Automated content analysis was conducted using the
DiVoMiner platform (uMax Data Technology CO,
LTD., Taiwan), an online tool for content analysis and
data mining. DiVoMiner employs machine learning cod-
ing for content analysis, utilizing a word segmentation

Table 2. Examples of Inclusion and Exclusion Criteria for the Manual Verification.

Area Type ID Criteria
Drug use Inclusion 1 Headlines contain related seed keywords
12 Body text contains related seed keywords
Exclusion El Not a news report
E2 No campus-related keywords were mentioned
Campus Inclusion 1 Headlines contain related seed keywords
12 Body text contains related seed keywords
Exclusion El Not a news report
E3 No drug-related keywords were mentioned
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Figure I. Hybrid and automatic content analysis workflow for DiVoMiner’s computer-assisted classification.

algorithm trained on a comprehensive corpus of millions 1)
of industry-related words. It integrates a unique 10-year

data set from China, Hong Kong, Macau, and Taiwan,

using the Hidden Markov Model (HMM) for Chinese

word segmentation (Zhang & Wen, 2020). The HMM-

Ngram segmentation model was optimized with N-short-

est path results for enhanced accuracy. To efficiently 2)
extract data related to campus drug use from unstruc-

tured texts, the model was trained to include semantic
knowledge. To verify the model’s feasibility and reliabil-

ity, three coders randomly labeled 300 news reports,
achieving over 99% classification accuracy, which was
considered acceptable (Chang et al., 2020). Accuracy was
calculated using the following formula:

A = belongs to category 4 and coded as A4;

B = belongs to category A but coded as Not 4;

C = belongs to category Not 4 but coded as 4; and
D = belongs to category Not 4 and coded as Not A.

Accuracy = (A + D)/(A+B+ C+ D)

Figure 1 illustrates the manual and automated content
analysis workflow for DiVoMiner’s computer-assisted
classification. The data analysis proceeded as follows:

Data Preparation: The collected data were
imported into the DiVoMiner platform. For each
article, defining, sampling, and screening were
conducted on keywords, phrases, or statements
related to drugs and campus. A total of 26,541
news reports were initially gathered.

Data Management: DiVoMiner’s computational
function explored the collected news data by stor-
ing, cleaning, filtering, and preprocessing. We
adopted a hybrid approach to extract the desired
data accurately, combining manual review and
computational techniques. We manually exam-
ined specific news reports, identified criteria for
inappropriate articles, and translated these criteria
into computer screening commands for the batch
selection of noise. This process was undertaken to
avoid unnecessary noise data affecting the analy-
sis. Subsequently, 17,698 reports were included as
the primary sample. The titles, content, publica-
tions, and publication dates of the news articles
were crawled and stored in Excel files. The
research team randomly selected 1,000 news arti-
cles from the sample for preprocessing. Several
terms were frequently reported in the news. For
example, articles commonly reported that the rea-
sons adolescents used illegal drugs were because
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of curiosity or because they dropped out of
school. These news items are often accompanied
by terms, such as risk factors, influencing factors,
underlying causes, and possible causes.
Consequently, a theme of “potential risk factors
associated with illegal drug use” was developed to
collectively categorize “curiosity” and “dropping
out of school.”

(3) Data Analysis: Both manual assistance and algo-
rithm coding were used for data processing,
including pilot coding, subsequent revision, and
double coding. Coders manually reviewed news
reports and, based on their domain knowledge
and research objectives, developed a codebook
with keywords for each coding category. After set-
ting the keywords, the platform’s corpus per-
formed automatic word segmentation, followed
by algorithmic coding to classify the content.
Manual spot checks were then conducted to
review the machine coding results, with continu-
ous adjustments made to incorrect keywords to
enhance accuracy. For instance, when reviewing
news articles, we found the phrase “teenagers are
exposed to drugs because they join gangs,” indi-
cating gang involvement as a risk factor for teen-
age drug use. The keyword “gangs” was selected,
and the DiVoMiner platform classified all articles
mentioning this term as addressing the gang-
related risk factor for drug exposure.

(4) Result Visualization: After the machine coding was
completed, we obtained automated message trends
and keyword cloud for comprehensive data and
further visualized the analysis results on the
platform.

Hybrid Reliability Test

To ensure the validity and reliability of the machine anal-
ysis, a manual technique was used to enhance the reliabil-
ity of the computational process for extracting output
text, including frequent terms, classification, and topics
(Zamith & Lewis, 2015). The research team retrieved and
reviewed the results during a data inspection meeting.
Texts with thematic errors, such as news reports unre-
lated to campuses, were also identified. Subsequently, the
identified texts were handed over to three coders with a
background in data mining for manual review to increase
intercoder reliability. To ensure the coders understood
the content and standards of the coding framework, the
research team provided them with coding framework
explanations and instructions. Before starting formal
reliability testing, the coders coded at least 50 data texts
for different variables and then recorded and discussed

coding process problems with the research team mem-
bers. Consequently, the research team members con-
firmed that the coding accuracy was above 95% before
proceeding with manual encoding.

This study used the Holsti (1969) method, a variation
on percentage agreement, as the primary method for
intercoder internal reliability. An agreement level of 80%
or greater amongst coders has been proposed as accepta-
ble in previous research (Lombard et al., 2010). The
Holsti method formula (W. Wang, 2011) is as follows:

PA = The percentage of agreement between three
coders
A = The number of two coders’ consensus judgments
N1, N2, N3 = The number of decisions made by each
coder

PA = 3A/(N1 + N2 + N3)

In this study, the variables encoded through both
manual and computer methods included potential risk
factors for illegal drug use, stakeholders involved, the
content and strategies of anti-drug activities, and drug
prevention treatment goals and strategies. Coders
extracted news reports to compare the consistency
between human and machine interpretations. For errors
in machine coding, manual adjustments were made on
the platform. Additionally, we applied the Holsti method
to calculate internal reliability, with reliability coeffi-
cients for the coding variables ranging from 0.82 to 0.90,
indicating significant intercoder reliability.

Content Analysis

Content analysis is a widely used method to scrutinize
news coverage content (Cheng & Edwards, 2019;
Semetko & Valkenburg, 2000) and is a suitable approach
for capturing the portrayal of campus anti-drug news
reports. Therefore, a content analysis method was
adopted to code the collection of 17,698 news reports
and convert the text content into quantifiable data. The
developed codebook was checked and discussed by the
research team multiple times to improve its
appropriateness.

Results
Keyword Cloud and Distribution Trend

Figure 2 shows the keyword cloud used to visualize the
distribution of the collected keywords. The larger the
keyword, the more frequently it appears. The most used
terms were “illegal drugs,” “anti-drug,” “campus,”
“activities,” “students,” “adolescents,” “advocacy,”
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“education,” “safety,” and “epidemic prevention.”
Figure 3 shows the distribution frequencies of campus
anti-drug-related news articles. November had the high-
est number of campus anti-drug news reports, followed
by a second peak of news reports around the summer
vacation period between late June and August.

Four Major Themes

Four major themes were identified from the analysis:
potential risk factors associated with illegal drug use, sta-
keholders involved, content and strategies of anti-drug
activities, and treatment goals and strategies for drug
prevention. The results were based on the educational
system segmentation in Taiwan, which is categorized as
follows: elementary school (6—12years), middle school
(13—15years), high school (16-18years), and college
(19 years and above).

Figure 4a shows the primary potential factors contri-
buting to the highest proportion of risk factors for drug
use among students, which were “curiosity” (33.29%)
and “curiosity combined with external factors” (29.95%),
both under the category of individual factors. Numerous
external factors involve drug dealers disguising new psy-
choactive substances as products, such as beverages (e.g.,
coffee bags) or snacks (e.g., jelly and gummy candies),
and employing marketing strategies to entice adolescents
to try them. Furthermore, middle school students appear
to be most susceptible to the influence of interpersonal
factors, such as peers and off-campus gangs. Regarding

elementary school students, pressure factors seem to have
the least impact on them.

As shown in Figure 4b, the top three stakeholders
involved were “family,” “teachers,” and “classmates.”
Regarding content, Figure 4c shows that the most fre-
quently used were “anti-drug and campus safety cam-
paigns.” Regarding anti-drug educational and advocacy
strategies, the most common were “tailored programs”
and “campus safety activities” as shown in Figure 4d.
Moreover, as illustrated in Figure 4e, the primary treat-
ment goal for illegal drug prevention in adolescents was
“social rehabilitation.” Regarding treatment strategies,
the top three items with the highest proportions were
“encouraging statement,” “caring,” and “nonjudgmental
support,” as shown in Figure 4f.

Discussion

Text mining enables the automatic analysis of large text
datasets, significantly reducing time compared to labor-
intensive manual coding (Nasralah et al., 2020). While it
offers higher accuracy and consistency, it lacks certain
contextual understanding, which can be supplemented by
expert manual analysis (L.-W. Chou et al., 2020). Text
mining has been widely applied to process large volumes
of social media data (Kumar et al., 2021; Sandu et al.,
2024); however, to the best of our knowledge, few studies
have focused on online news related to campus drug use
issues. A text mining study on Brazilian syphilis news
highlighted the media’s crucial role in public health
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communication (Pinto et al., 2023). This study utilizes
a hybrid approach, combining manual and automated
content analysis, to efficiently manage large datasets
and structure information. It provides comprehensive
insights into issue development through visual repre-
sentation, highlighting how the media portrays campus
drug use.

Using a data mining approach, we delved deeper into
campus anti-drug efforts through online news reports.
While past research highlights sensation seeking as a key
risk factor for adolescent drug use (Wasserman et al.,
2020), our findings identified curiosity as a major factor.
Additionally, we found that external influences, such as
the marketing and packaging of emerging drugs, have
amplified teenagers’ curiosity. We also expanded the key
stakeholders influencing adolescent drug use to include
teachers and principals, whereas previous studies primar-
ily focused on family and peers (Woodward et al., 2023).
Campus anti-drug programs are crucial for preventing
student drug use, and our findings underscore compre-
hensive safety initiatives tailored to students at different
educational stages, aligning with current research and
practical trends (Lin et al., 2021; Tahlil & Aiyub, 2021).
In summary, this study this study enhances understand-
ing of campus drug use, offering valuable insights for
health professionals, researchers, government officials,
and educators.

In the context of campus anti-drug news reports, the
findings derived from the keyword cloud analysis indi-
cate that keywords associated with campus anti-drug
efforts were intertwined with the critical goal of ensuring
student safety. Notably, the timeframe during which the
online news reports were examined coincided with the
COVID-19 pandemic, resulting in the prominence of the
word “safety” as one of the most frequently occurring
terms. Another critical finding emerged when “epidemic
prevention” appeared as a significant keyword. This
finding is particularly noteworthy as it establishes a
meaningful link between campus anti-drug initiatives,
safety concerns, and the imperative efforts of epidemic
prevention.

The heightened frequency of illegal drug use may be
associated with seasonal effects. When analyzing the
observed trends in the months when news coverage of
campus drug use was published, we found a peak in
related news coverage around November. Studies have
indicated that substance use among adolescents increases
during the summer months of June and July (Palamar
et al., 2020). The second peak of news reports aligns with
this finding. A study funded by the National Institute on
Drug Abuse indicated the influence of seasonal effects
on initial drug use (Palamar et al., 2020). Another study
revealed that specific seasonal periods might render stu-
dents more susceptible to drug use initiation, as
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evidenced by the trends in November and December
(Lipari, 2015). For example, previous research suggests
that cold weather increases the risk of substance use and
even death due to drug-use parties celebrating the
Christmas holidays or cold weather causing sensory
numbness and drug overdose (Goedel et al., 2019;
Ventura-Cots et al., 2019). These findings are consistent
with those of the present study’s peak months of adoles-
cent drug use in the news.

The study also found that in the news, curiosity is
considered the highest potential risk factor for adoles-
cents’ illegal drug use, consistent with a national survey
conducted in Taiwan which indicated “curiosity” as a
prevalent initial factor for drug use among adolescents
(Food and Drug Administration, 2019). The finding also
aligns with a prior study that found a significant associa-
tion between curiosity, use intentions, and substance use
(Silveira et al., 2020; Wade et al., 2021). Multiple studies
have also identified sensation seeking as a risk factor and
predictor for substance use (Caqueo-Urizar et al., 2022;
Mirnics et al., 2021). The curiosity construct encom-
passes two dimensions: exploration (reflecting the desire
to seek novel experiences and knowledge) and absorp-
tion (indicating deep engagement and absorption in such
activities). Curiosity exhibits a dual nature associated
with adaptive and harmful behaviors. Thus, several stud-
ies have incorporated sensation seeking into the curiosity
construct (Kashdan et al., 2004). Intertwining sensation
seeking with curiosity has added depth to our under-
standing of the psychological mechanisms of drug use.

This study revealed that family members had the
highest level of involvement in adolescents’ drug-related
news, followed by peers. This is consistent with previous
research that emphasized the significant association
between family and adolescent drug use (Aschengrau
et al., 2021; Bray et al., 2022). A study from the
European School Survey Project on Alcohol and Other
Drugs found that adolescent drug use is closely associ-
ated with lower socioeconomic status and lower parental
education (Gerra et al., 2020). Moreover, peer-influence
interventions have shown effectiveness in predicting and
preventing adolescent drug use (Mason et al., 2017).
Therefore, integrated prevention programs should
encompass family and peer levels to address adolescent
drug use effectively.

Categorizing the content of anti-drug efforts revealed
that they include anti-drug and campus safety cam-
paigns, identification, and recognition of drugs in dis-
guise, crime prevention and law education, and
interdisciplinary drug education. This is because drug
use in Taiwan is not only a problematic behavior but
also a criminal act, and illegal drugs are divided into four
categories with different penalties. From the educational
system’s perspective, the anti-drug activity content in

elementary schools is more focused on law education
and identifying and recognizing drugs in disguise, while
colleges present the most interdisciplinary content. It is
recommended that responsive strategies be adopted
based on the age and needs of the target students, which
is consistent with the International Standards on Drug
Use Prevention (United Nations Office on Drugs and
Crime, 2020). A study also noted that adopting an
adolescent-centered model to implement the intervention
would have a more significant effect (Huang, 2022).

Moreover, the results indicate that new forms of drugs
are frequently disguised as snacks and drinks, easily
deceiving adolescents who mistakenly consume them.
Such packaging reduces adolescent awareness of illegal
drugs and encourages their use. This finding is consistent
with a national report indicating that new forms of dis-
guised drugs are used mainly by adolescents, presenting
a critical concern (Food and Drug Administration,
2019). Drugs disguised as candies and other items are
usually a mix of various drugs, which can cause unex-
pected harm due to unknown ingredients. Compared to
adults, the central nervous system of children and adoles-
cents may be more susceptible to the effects of such drugs
in disguise (Orsolini et al., 2019). Monitoring the Future
(MTF) in America demonstrated that essential attitudes
and beliefs regarding drug use are critical determinants
of consumption patterns, particularly the perceived level
of risk to the user associated with specific drugs and dis-
approval of their use for adolescents (Miech et al., 2021).
Thus, it is suggested that the severe harm of disguised
drugs should be emphasized in school-based intervention
programs (Zamengo et al., 2019).

Our results indicate that the two most frequent strate-
gies for anti-drug educational activities on campus are
tailored programs and campus safety activities. This is
because Taiwan’s Ministry of Education provides an
annual subsidy for developing a tailored campus anti-
drug program based on its own needs assessment. In
addition, since campus anti-drug efforts are under the
purview of the School Safety Division of the Ministry of
Education (Ministry of Education, 2012), anti-drug edu-
cation and advocacy activities are often linked to safety
activities and are reported in online news reports. Past
studies also pointed to the three aspects of school culture,
policy, and curriculum when designing evidence-based
campus substance use intervention programs (Sloboda &
Ringwalt, 2019).

From the big data of anti-drug activities, the charac-
teristics of diversified categories were identified, such as
sports (e.g., baseball, basketball), videos (e.g., self-media,
short film), outdoor activities (e.g., camp, hiking), exhi-
bitions, curriculum, dance (e.g., street dance), fun games
(e.g., escape room, flash mob activities), transfer (e.g.,
mobile bus), e-games and technology (e.g., AR, VR, Al
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module), consultation, social activities (e.g., school fair),
and arts and culture (e.g., drama, singing competition).
A meta-analysis of school-based substance use preven-
tion programs suggests that health education and social
learning models exhibit significant effectiveness, particu-
larly when combined with oral, written, and audiovisual
forms of support (Espada et al., 2015). The alignment of
these anti-drug activities with the existing evidence is pre-
cise. They not only resonate with student interests but
also amplify interactivity, consequently fostering heigh-
tened student engagement. Therefore, these meticulously
crafted strategies and methodologies have emerged as
pivotal tools for developing campus anti-drug efforts
(Cuijpers, 2002; Soole et al., 2008).

In the context of schools’ three-tiered prevention
model (Department of Student Affairs and Special
Education, 2021) for adolescent drug use, primary pre-
vention focuses on raising awareness and educating the
entire school community. Secondary prevention involves
early screening for high-risk students and tailored coun-
seling, while tertiary prevention refers to students
engaged in drug treatment (Tobin & Sugai, 2005). An
integrated intervention strategy, known as positive beha-
vior support (PBS), could be employed, including all
three prevention levels and emphasizing individual sup-
port to address problematic behaviors (Bambara &
Kern, 2021). According to the Campus Substance Use
Counseling Reference Manual issued by Taiwan’s
Ministry of Education (Ministry of Education, 2016),
motivational interviewing is the most commonly used
counseling intervention model in Taiwan. Studies have
explored applying motivational interviewing to adoles-
cent substance use counseling (Li et al., 2016). This study
found that “encouraging statements,” “caring,” and
“nonjudgmental support” were the top three strategies in
adolescents’ drug treatment, which are consistent with
the principles of motivational interviewing emphasizing
rapport building, resisting the righting reflex, under-
standing the patient’s motivations, and listening with
empathy (Hall et al., 2012). Establishing a positive and
caring atmosphere on campus can aid high-risk students
in reducing drug use by enhancing their social connec-
tions and protective factors (Nawi et al., 2021).

Implications

This study illustrates the potential of a manual and auto-
mated hybrid approach for content analysis with text
mining of online news reports to identify campus anti-
drug activities. Regarding theoretical implications, this
study enhances our understanding of adolescent illegal
drug use within the context of news reporting. It intro-
duces a theoretical framework to analyze how adolescent

drug use and campus anti-drug initiatives are depicted in
news reports, thereby enriching our understanding of
how the news media shape public perceptions. Regarding
practical implications, the substantial increase in online
news reports has led to an overwhelming amount of tex-
tual data. The proposed method offers a practical
approach for extracting insights more efficiently than
manual analysis when faced with these vast data
volumes. Educators can benefit from the insights
obtained from this study into prevalent risk factors, sta-
keholders, and effective strategies for anti-drug activities
in tailoring their programs to meet specific needs. This
study revealed that the highest potential risk factor for
drug use is curiosity, and family and peers are the most
common stakeholders, which can be included as a refer-
ence for educators in formulating drug use prevention
programs. Moreover, the most discussed drug use educa-
tion plans in the news are tailored programs that are
diverse in activity forms, highly interactive, and suitable
for students’ ages and needs, with positive behavior sup-
port and motivational interviews being frequently men-
tioned strategies in campus anti-drug news.

As for the regulatory implications, regulatory agencies
can use this study’s findings to evaluate the effectiveness
of existing anti-drug campaigns and consider adjust-
ments to better align with established themes and preva-
lent strategies. Policymakers can consider the higher
incidence of school drug use news towards the end of the
year and during summer, which correlates with seasonal
and school holiday patterns, and devise regulations
aimed at preventing new forms of disguised drugs to
which adolescents are easily exposed. Future studies may
apply this method to identify prospective categories and
investigate issues of interest. Compared with manual or
traditional content analysis research, this method aids in
conducting in-depth analysis, offering a rapid and inex-
pensive alternative to acquiring an overview of big data
in written texts.

Limitations

This study had several limitations. First, in textual analy-
sis, the researcher crawls and filters the data to extract
relevant information on the topic of interest. However,
this approach might exclude potentially valuable insights.
Moreover, the scope of this study did not extend to anti-
drug-related activities within campus settings that are not
covered by online news reports. Finally, the findings
might not fully represent the entire campus’s anti-drug
news reports because the study did not include news
reports on social media. Future resecarch should address
these issues to improve the quality of the research
methods.
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Conclusions

This study investigated adolescent drug use and campus
drug use prevention in the context of online news
reports, identifying the portrayal of adolescent drug use
and campus anti-drug initiatives in news reports. This
study used a hybrid manual and automated content
analysis approach to identify adolescent drug use and
campus drug use prevention from Taiwanese online
media. We identified four major themes in news cover-
age: potential risk factors associated with illegal drug
use, stakeholders involved, the content and strategies of
anti-drug activities, and treatment goals and strategies
for drug prevention. Our study provides insights from
online reports coverage on adolescent drug use and cam-
pus anti-drug news for adolescents. Future research
could follow the methodology of this study, substituting
campus-related keywords with those related to the fam-
ily, to explore how families are represented in news
reports on adolescent drug use, as families are one of the
critical stakeholders.
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