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ABSTRACT

Background: SARS-CoV-2 is an infectious disease caused by the coronavirus that was 

first reported in December 2019 in China and immediately spread around the world 

causing a pandemic, which has caused countless deaths and cases in global health. 

Mental health has not gone untouched by this pandemic; due to the lockdown and the 

vast amounts of information disseminated, the Panamanian population has begun to feel 

the collateral effects. Objective: We propose classifying tweets using a machine learning 

(ML) and deep learning (DL) approach and pattern search to make recommendations to 

the emotional and psychological reactions of the Panamanian population. Methods: Our 

study has been carried out with a corpus in spanish extracted from X for the automatic 

classification of texts, from which we have categorized, through the ML&DL approach, 

the tweets about Covid-19 in Panama, in order to know if the population has suffered 

any mental health effects. Results: We can say that the ML models provide competitive 

results in terms of automatic identification of texts with an accuracy of 90%. Conclusion: 

X is a social network and an important information channel where you can explore, ana-

lyze and organize opinions to make better decisions. Text mining and patron search are 

a natural language processing (NLP) task that, using ML&DL algorithms, can integrate 

innovative strategies into information and communication technologies.

Keywords: NLP, SARS-CoV-2, ML&DL, opinion mining, mental health.

1.	 BACKGROUND
Since the beginning of the global 

crisis caused by the Covid-19 pan-
demic, many of our Central American 
countries have not been able to over-
come the challenges that this pandemic 
has caused (1). For the population of 
Panama, these challenges are very trau-
matic and have implications mainly 
for physical health, but have also pro-
foundly affected the mental health and 
well-being of patients. Today, with vari-
ants like Omicron, Delta and others, 
the outlook becomes even more dis-
couraging. Many mental health prob-
lems have been reported around the 
world. However, mental health treat-
ment for patients takes a backseat when 
resources are limited and other needs 
are prioritized (2). 

Currently in the world, people live in 
fear and concern for their personal se-
curity and for the lack of effective treat-
ment. To this is added the socioeco-

nomic consequences caused by Covid-
19, such as unemployment. These ef-
fects can be translated into a variety of 
emotional reactions (such as disgust, 
fear, sadness, anguish, worry), which 
are mental health conditions that repre-
sent a complex and multilevel problem 
that can have a negative impact on the 
Panamanian population, requiring the 
attention of health professionals or spe-
cialists and researchers (3). 

There are investigations that have 
reported different mental health prob-
lems in the general population due to 
Covid-19. A study by Liang et al. (4) 
evaluated mental health among 584 
young people using the General Health 
Survey (GHQ-12). In this study, 40% 
of participants had psychological prob-
lems, while 14% had symptoms of 
post-traumatic stress disorder (PTSD). 
A study by Lei et al. (5) used the Anx-
iety Self-Evaluation Scale (SAS) and 
the Depression Self-Evaluation Scale 
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(SDS) to evaluate the mental health status of 
1593 surveyed 18-year-olds or more in southern 
China and found the prevalence of anxiety 
and depression. A study carried out by Lozano 
Vargas (6) to analyze the psychological impact 
of the virus in the city where it started, Wuhan, 
indicates that more than 50% of the population 
present symptoms related to anxiety and depres-
sion in different degrees and more than 70% of 
its people present symptoms of fear, worry and 
anxiety.

From the first moment, social networks have 
been loaded with opinions and messages about 
the coronavirus. Of these platforms X, formerly known as 
Twitter (7), has been the one with the most complete and rele-
vant data and information (8). It is considered one of the most 
important data sources for infodemiology studies that in-
volve the monitoring of public response (9). Analyzing a large 
amount of content on social networks is crucial as the opin-
ions expressed by users online are a very valuable asset for 
organizations that seek to develop strategies based on public 
opinion. The activity of analyzing opinions from social net-
works is known as text mining or sentiment analysis, which 
deals with the processing of opinions, feelings and subjective 
expressions. Opinion mining is a task for NLP and computa-
tional linguistics (10).

2.	 OBJECTIVE
This study is carried out with the objective of examining 

the opinions, discussions, concerns and feelings of people, 
especially those who face problems or emotional reactions in 
the Panamanian population, using text analysis techniques. 

3.	 MATERIAL AND METHODS
The methodology applied in this study is a mixed method 

with both quantitative and experimental aspects as a total of 
150,000 opinions of Panamanians about the Covid-19 pan-
demic were extracted from the X platform. A software archi-
tecture based on several steps was developed: (1) obtaining a 
set of data; (2) carry out text preprocessing; (3) analyze the 
text; (4) apply classification algorithms to perform text po-
larity detection; and (5) patron search. Figure 1 shows the 
proposed architecture.

3.1. Dataset
We collected tweets from June 12, 2022, to November 30, 

2022, using a Panama geolocation filter. To search for tweets 
on X, we used the keywords: “covid, coronavirus, disgust, 
fear, sadness, anguish, worry and pandemic”. The corpus con-
tains 150,000 tweets.

3.2. Text Analysis
The first 5,000 tweets of the dataset were preprocessed, la-

beled and manually annotated by two annotators to establish 
the sentiment labels and identify their polarity (positive or 
negative) in order to evaluate our proposed model. However, 
as this arduous task was time consuming, we proceeded to use 
SenticNet 5.0 (11), which is a knowledge base that classifies 
a text and detects its polarity with good results. Each tweet 
contains the following columns: sentiment_rate, prediction, 
sentiment and sentence. The sentence field includes the text 
of the tweet (12). 

3.3. Sentiment Classifier
In this process, the positive or negative polarity of the 

opinion is determined. The performance of ML&DL models 
depends on the effectiveness of the chosen method for feature 
extraction (7). The next step in our pipeline was to extract the 
features to perform supervised classification. We rely on the 
bag of words (BoW) technique, which includes term counting 
functions used in traditional ML&ML classifiers (13) . We 
propose generating predictive models from ML&DL classi-
fiers using techniques: Decision Trees (14), Support Vector 
Machines (15), Naive Bayes (16) and Logistic Regression  
classifiers (17). We also introduce a recurrent neuronal net-
work (RNN) of the Long Short Term Memory (LSTM) type 
(18). To calculate the accuracy of the trained classifier, we 
have used the accuracy_score function of the Sklearn Python 
library, where we can also find methods to perform the met-
rics and be able to evaluate the models (19). 

4.	 RESULTS
4.1. Polarity detection
The detection of the polarity of opinions on social networks 

has attracted increasingly greater attention in medical and so-
cial areas. In general, the results of our architecture are prom-
ising and confirm the effectiveness of our method to identify 
the polarity of sentiment in tweets about mental health con-
ditions caused by Covid-19 in the Panamanian population. 
The metrics used for the evaluation were precision, recall and 
F-measure. This set of metrics is very common in the evalua-
tion of NLP systems (20). Table 1. Classifier accuracy results.

The analysis carried out was to detect polarity using 
ML&DL classifiers, obtaining percentages of sentiment from 
each sentence of tweets, in this case a 66.42% negative and 
33.58% positive result was obtained. Regarding precision 
using metrics, we observed that using LSTM 90.102 we ob-
tained the best results. However, we consider that all other al-
gorithms were very good due to the percentage obtained. 

4.2. Pattern Search
At the same time, in order to prove that the polarity detec-

Figure 1. Overview of proposed Architecture

Classifier Precision Recall F-Measure

Support Vector Machines 87.14 86.234 86.131

Decision Trees 88.125 85.435 84.457

Naive Bayes 83.117 80.236 78.345

Logistic Regression 89.743 87.432 85.290

LSTM 90.102 88.323 87.986

 Table 1. Classifier results
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tion process of our architecture was functional, we carried out 
a patron search process where we analyzed the text of tweets 
to find patrons that identified some mental health condition. 
We carried out an analysis of tweets with help from the Nat-
ural Language Understanding tool from IBM Watson, which 
is a free NLP-based artificial intelligence platform to help 
with research (21). To evaluate this pattern of search process, 
we randomly used a part of the data set. 

Parallel to these processes (polarity detection and patron 
search) we carried out a survey between colleagues, friends, 
students from the Republic of Panama, to determine whether 
the proposed architecture is congruent. The survey applied to 
a sample of 100 people, between 18 and 60 years old, 44 men 
and 56 women. Establishing direct questions, for example if 
you have had any suffering during the pandemic related to 
problems such as: stress, anxiety, fear, disgust, disgust, de-
pression, sadness and joy. You can select what you want. 
Figure 2 we can see an NLP analysis versus the survey car-
ried out.

The results obtained in the survey that the highest per-
centage is in stress, anger and sadness. Many of those sur-
veyed also have a higher percentage in fear and disgust. In 
both processes the results are very similar, regardless of the 
technique used, which reflects that in the Panamanian popu-
lation there is a growing problem of mental health and emo-
tional reactions to Covid-19, which should be alerted to those 
taking decisions in the country regarding health, especially 
mental health.

5.	 DISCUSSION
The contributions of this investigation are several: First, we 

proposed and developed a software architecture to classify 
the feelings of a set of textual data related to COVID-19 based 
on the ML&DL approach using several proprietary classifi-
cation algorithms. This model also allowed us to search for 
patrons in tweets and relate them to problems of psycholog-
ical emotional reactions in the Panamanian population as a 
result of the pandemic. Secondly, we carried out several ex-
periments to compare the performance of this model. Third, 
this model serves as a basis for comparing future work in the 
country and establishing some strategies on aspects of mental 
health.

6.	 CONCLUSION
This work aims to examine the opinions, discussions, con-

cerns and feelings of users, especially patrons who delimit 
problems of psychological emotional reactions in the pop-

ulation, using text analysis techniques for this purpose and 
using this analysis to have a conceptual framework to estab-
lish strategies of mental health problems during and after the 
COVID-19 pandemic.
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