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Abstract
[Objective] To investigate the impact of the classification of novel coronavirus
pneumonia on public psychology, and to provide a scientific basis for effective
psychological counseling. [Methods] Using Weibo user data, we calculated word
frequency characteristics for the week before and after the 20th, including neg-
ative indicators (anxiety, depression, and compulsion), positive indicators (life
satisfaction and Oxford happiness), and social attitude indicators (social risk
judgment and anger emotion), and compared differences in these indicators be-
fore and after the 20th. [Results] After the 20th, the frequency of negative
emotion words (t=-18.533, p<0.05) and anxiety words increased (t=-17.433,
p<0.05), while the frequency of family words (t=7.907, p<0.05) and friend
words decreased (t=6.897, p<0.05); levels of anxiety (t=-35.962, p<0.05), de-
pression (t=-10.717, p<0.05), and compulsion (t=-24.755, p<0.05) increased;
Oxford happiness (t=3.120, p<0.05) and life satisfaction (t=5.500, p<0.05) de-
creased; levels of social risk judgment (t=-8.832, p<0.05) and anger emotion
(t=-11.415, p<0.05) increased. [Limitations] The granularity of data with week
as the measurement unit is relatively coarse, which has certain impact on timely
reflecting the changing trends of social mentality. [Conclusion] After the official
classification of COVID-19 on the 20th, the overall social mentality exhibited in-
creased negative emotions such as anxiety and anger, while happiness decreased,
and sensitivity to social risks increased.
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Abstract

Objective: This study investigates the psychological impact of the official clas-
sification of COVID-19 on public mental health to provide scientific evidence
for effective psychological intervention.
Methods: We analyzed data from active Weibo users, calculating word fre-
quency features and psychological indicators for the week before and after Jan-
uary 20, 2020. Negative indicators included anxiety, depression, and obsession;
positive indicators comprised life satisfaction and Oxford happiness; and social
attitude measures encompassed social risk judgment and anger. Paired-sample
t-tests compared these metrics between the two periods.
Results: Following January 20, frequencies of negative emotional words (t =
-18.533, p < 0.05) and anxiety words (t = -17.433, p < 0.05) increased signif-
icantly, while family-related (t = 7.907, p < 0.05) and friend-related words (t
= 6.897, p < 0.05) decreased. Anxiety (t = -35.962, p < 0.05), depression (t
= -10.717, p < 0.05), and obsession (t = -24.755, p < 0.05) levels all increased.
Conversely, Oxford happiness (t = 3.120, p < 0.05) and life satisfaction (t =
5.500, p < 0.05) decreased. Social risk judgment (t = -8.832, p < 0.05) and
anger (t = -11.415, p < 0.05) also increased significantly.
Limitations: The weekly measurement interval provides relatively coarse tem-
poral granularity, which may limit timely detection of rapid changes in social
mentality.
Conclusions: Following the official COVID-19 classification on January 20,
public mental health exhibited increased negative emotions such as anxiety and
anger, decreased well-being, and heightened sensitivity to social risks.

Keywords: public health emergencies; word frequency analysis; anxiety; de-
pression; well-being; social attitudes

1. Introduction
The novel coronavirus (2019-nCoV) causes coronavirus disease 2019 (COVID-
19), first identified on December 12, 2019. Clinical manifestations closely resem-
ble viral pneumonia, but with longer incubation periods and higher transmissi-
bility. The outbreak coincided with the Lunar New Year travel rush, resulting
in exponential case growth due to massive population movement.

On January 20, 2020, China’s National Health Commission classified COVID-
19 as a Class B infectious disease while implementing Class A prevention and
control measures. Concurrently, Wuhan established its epidemic prevention
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command center and locked down the city on January 23. This official classi-
fication marked a critical escalation in pandemic response and unprecedented
public attention.

The uncertainty and unpredictability of the outbreak threatened not only phys-
ical health but also psychological well-being. Exposure to disease-related en-
vironmental cues triggers negative cognitive appraisals and emotions, leading
to avoidance behaviors. The highly infectious nature of COVID-19 served as
a significant stressor, causing emotional instability and herd behaviors such as
panic buying. Without timely psychological intervention, these responses could
severely impact individual mental health and social order. Traditional ques-
tionnaire methods, however, suffer from time constraints, high attrition rates,
and participant compliance issues, making them ill-suited for providing timely
psychological indicators.

Social media platforms like Weibo and Twitter offer new opportunities for real-
time monitoring of population-level psychological characteristics. As a leading
social platform, Weibo contains rich behavioral data through user posts, reposts,
and comments. Ecological recognition methods enable automatic extraction of
psychological indicators from these data. Word frequencies—such as emotional
words (anxiety, sadness, anger) and cognitive words (family, money)—directly
reflect psychological experiences, while validated metrics for anxiety and depres-
sion are crucial for assessing mental states during crises. Additionally, well-being
and social attitudes represent important population characteristics that inform
policy development.

This study employs ecological recognition to analyze word frequency features in
posts from active Weibo users. Using established prediction models, we auto-
matically calculated negative (anxiety, depression, obsession), positive (life sat-
isfaction, Oxford happiness), and social attitude (social risk judgment, anger)
indicators. Using January 20, 2020 as a pivotal date, we compared psycho-
logical characteristics between the week before (January 13-19) and the week
after (January 20-26) to scientifically analyze COVID-19’s impact on public
psychology and inform psychological support strategies.

2. Methods
2.1 Data Collection

We collected data from Sina Weibo between December 31, 2019 and January 26,
2020, identifying active users who posted at least 50 original tweets during this
period. Users were non-institutional accounts (e.g., verified individual users,
ordinary accounts) with domestic location tags. From 1.16 million potential
users, we identified 17,865 active Weibo users (25.2% male, 74.8% female). We
downloaded all original posts from these users during the two-week study period
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(January 13-26), dividing them into pre-January 20 (January 13-19) and post-
January 20 (January 20-26) datasets.

2.2 Psychological Feature Prediction

We utilized the TextMind Chinese psychological analysis system, developed by
the Computational Cyber-Psychology Laboratory at the Institute of Psychol-
ogy, Chinese Academy of Sciences, to extract content features. TextMind inte-
grates Chinese word segmentation tools and psychological analysis dictionaries.
The system segments original posts into linguistically tagged words (e.g., verbs,
nouns, adverbials, objects) and extracts features using the Simplified Chinese
LIWC dictionary.

After feature extraction, we applied pre-trained psychological prediction mod-
els to estimate user psychological indicators. These models, developed using
big data and deep learning techniques for cyber-psychology research, predict
negative (anxiety, depression, obsession), positive (life satisfaction, Oxford hap-
piness), and social attitude (social risk judgment, anger) metrics.

3. Results
3.1 Word Frequency Analysis

Using the Simplified Chinese LIWC dictionary in TextMind, we calculated word
frequency percentages for the pre- and post-January 20 periods. We exam-
ined two categories: emotional words (positive emotion, negative emotion, anx-
iety, anger, sadness) and cognitive concern words (health, work, family, friends,
money, death, religion). Paired-sample t-tests revealed significant differences
between periods, as shown in .

For emotional words, significant differences emerged for positive emotion words
(t = -26.096, p < 0.05), negative emotion words (t = -18.533, p < 0.05), and
anxiety words (t = -17.433, p < 0.05), with higher frequencies after January 20.
Sadness words also differed significantly (t = 4.66, p < 0.05) but decreased in
frequency. Anger words showed no significant change.

For cognitive concern words, health (t = -80.668, p < 0.05), work (t = -4.920, p
< 0.05), death (t = -8.269, p < 0.05), and religion (t = -15.296, p < 0.05) words
increased significantly after January 20. Family words (t = 7.907, p < 0.05) and
friend words (t = 6.897, p < 0.05) decreased significantly. Money words showed
no significant difference.

3.2 Negative Psychological Indicators

We calculated standardized scores for anxiety, depression, and obsession (range:
1-21, with extremes indicating weaker or stronger traits) for both periods.
Paired-sample t-tests revealed significant differences, as shown in .
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Anxiety (t = -35.962, p < 0.05), depression (t = -10.717, p < 0.05), and obsession
(t = -24.755, p < 0.05) all increased significantly after January 20. Post-January
20 levels (Anxiety: M = 12.79, SD = 4.66; Depression: M = 15.27, SD = 5.08;
Obsession: M = 14.10, SD = 3.51) exceeded pre-January 20 levels (Anxiety: M
= 11.69, SD = 4.61; Depression: M = 14.87, SD = 4.81; Obsession: M = 13.43,
SD = 3.41).

3.3 Positive Psychological Indicators

We calculated standardized scores for Oxford Happiness (range: 1-100) and
life satisfaction (range: 1-21) for both periods. Paired-sample t-tests revealed
significant differences, as shown in .

Oxford Happiness (t = 3.120, p < 0.05) and life satisfaction (t = 5.500, p <
0.05) decreased significantly after January 20. Post-January 20 scores (Oxford
Happiness: M = 89.71, SD = 8.84; Life Satisfaction: M = 14.24, SD = 2.28)
were lower than pre-January 20 scores (Oxford Happiness: M = 89.91, SD =
9.48; Life Satisfaction: M = 14.33, SD = 2.47).

3.4 Social Attitudes

We calculated standardized scores for social risk judgment and anger (range:
1-5) for both periods. Paired-sample t-tests revealed significant differences, as
shown in .

Social risk judgment (t = -8.832, p < 0.05) and anger (t = -11.415, p < 0.05)
increased significantly after January 20. Post-January 20 levels (Social Risk
Judgment: M = 4.12, SD = 0.25; Anger: M = 1.86, SD = 0.45) exceeded pre-
January 20 levels (Social Risk Judgment: M = 4.10, SD = 0.27; Anger: M =
1.83, SD = 0.43).

4. Discussion
On January 20, 2020, Dr. Zhong Nanshan confirmed human-to-human trans-
mission in a live CCTV interview, prompting comprehensive societal attention
and response measures. Wuhan’s lockdown on January 23 further intensified
public discourse. Compared to the pre-January 20 period, societal attention and
mental states changed substantially, making the comparison of word frequencies
and psychological indicators across these two weeks effective for understanding
shifts in public mentality.

Our ecological recognition analysis of 17,865 active Weibo users revealed in-
creased anxiety word frequency, negative emotional word frequency, and ele-
vated scores for anxiety, depression, and obsession after January 20. These
findings reflect heightened emotional problems as the outbreak intensified, par-
ticularly pronounced anxiety increases. Following confirmation of human-to-
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human transmission, the public—previously immersed in New Year festivities—
experienced uncertainty about personal safety and “illness anxiety,”worrying
about potential infection. Experts recommended protective measures such as
mask-wearing and hand-washing, which, driven by anxiety, manifested as com-
pulsive behaviors like repeated hand-washing due to perceived infection risk.
Notably, positive emotional word frequency increased slightly after January 20.
Following the outbreak, especially after Wuhan’s lockdown, reports expressing
concern and support for Wuhan proliferated, demonstrating positive societal sol-
idarity. Thus, while public health emergencies trigger anxiety about personal
safety, they can also evoke positive emotions like unity and compassion.

Cognitive concern word analysis revealed increased health, death, and religion
word frequencies, a modest increase in work-related words, and decreased fam-
ily and friend word frequencies. The rise in health words and decline in fam-
ily/friend words align with societal trends: to prevent outbreak spread, people
responded to“no gathering”calls, avoided contact, and consequently used fewer
interpersonal group-related terms.

Positive psychological indicator analysis showed significantly lower life satisfac-
tion and Oxford Happiness scores after January 20. The outbreak’s disruption,
increased negative emotions, and lifestyle changes significantly impacted popu-
lation well-being. The Lunar New Year typically represents a time for reunion
and celebration, but human-to-human transmission concerns reduced gather-
ings, forced home isolation, canceled outdoor activities like temple fairs, and
severely affected businesses, collectively reducing quality of life and happiness.

Social attitude analysis revealed significantly higher social risk judgment and
anger after January 20. Official confirmation increased societal uncertainty re-
garding unknown etiology, unclear transmission routes, and long incubation
periods, heightening risk sensitivity. Additionally, after initial reports on De-
cember 31, 2019 claimed “no human-to-human transmission,”the subsequent
confirmation contradicted earlier statements, causing panic among those who
had previously dismissed the threat and anger toward official misjudgment and
delayed response.

Given these psychological impacts—increased anxiety, decreased happiness,
heightened social risk judgment, and anger—timely monitoring and intervention
are crucial. Elevated social risk judgment stems largely from information
uncertainty; authoritative institutions should provide timely, transparent
information to reduce public uncertainty and perceived risk. We recommend
implementing social psychological guidance measures, such as hotline coun-
seling and psychological aid groups, to effectively support individuals with
strong negative emotional reactions and reduce anxiety. Simultaneously, while
controlling the outbreak, policymakers should address livelihood issues.

In summary, analyzing psychological changes in active Weibo users before and
after COVID-19’s official classification enables timely understanding of public
mental states. Compared to questionnaires, ecological data acquisition is faster,
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more direct, and feature-rich, enabling effective social mentality monitoring to
inform policy measures that promote social stability during crises.

5. Conclusion
This study employed ecological recognition to analyze word frequency changes
and psychological indicators—including SCL-90 metrics (anxiety, depression, ob-
session), well-being (life satisfaction, Oxford Happiness), and social attitudes
(social risk judgment, anger)—among active Weibo users during the critical pe-
riod of the 2019-nCoV outbreak. Results demonstrate that following the official
COVID-19 classification, public mentality exhibited increased negative emotions
such as anxiety and anger, decreased well-being, and heightened sensitivity to
social risks.

Our Weibo-based analysis may have age-related biases, as the platform’s user
base skews younger. Additionally, the weekly measurement granularity lim-
its timely detection of rapid social mentality changes. Future research should
leverage social media data to study public health events’psychological impacts,
providing effective methods for monitoring population mental states during
pandemics and informing measures to promote social harmony and collective
resilience.
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