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Abstract—In the contemporary global business environment,
the interaction between business performance and various social,
technological, and health factors has intensified markedly. This
study explores how mental health, specifically depression and
anxiety, along with the socioeconomic impact of the COVID-
19 pandemic and the increasing use of social networks, influ-
ence business performance. The research is conducted in the
metropolitan area of Barranquilla, Colombia, where Twitter data
from 2020 was analyzed to assess sentiment trends related to
workplace well-being. The findings suggest that mental health
conditions and social network usage play a crucial role in
shaping organizational resilience in a post-pandemic business
landscape. The results highlight that while social networks can
enhance communication and market reach, they also reflect
significant emotional distress among the workforce. These in-
sights contribute to a better understanding of how companies
in Barranquilla adapted to pandemic-induced disruptions and
emphasize the need for organizations to implement strategies that
support employee mental health while leveraging digital tools for
business sustainability.

Keywords—COVID-19, Mental health, social media, Sentiment
Analysis.

I. INTRODUCTION

Business performance is defined as the increasing ability
of an organization to achieve its objectives and maximize
its competitiveness [1], which is influenced by many internal
and external factors [2]. Business competitiveness, which
refers to the ability of a company to maintain comparative
advantages that enable it to outperform its competitors, is a
crucial aspect [3]. In this context, it is important to consider
structural changes within companies, such as adaptation to
new technologies and business models, and cultural changes
that promote innovation and adaptability of the organization
and its members to new processes, products, and strategy
implementation [4].

Organizational performance theories have evolved signifi-
cantly in recent years, focusing on understanding the factors
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driving effective organizational performance. The Balanced
Scorecard model enables companies to align their activities
with vision and strategy by providing a framework for mea-
suring performance across different perspectives: financial,
customer, internal processes, and learning and growth [5]. This
approach has proven particularly useful in organizations seek-
ing to maintain a holistic view of performance. On the other
hand, the Resources and Capabilities Theory (RBV) [6] posits
that companies gain a competitive advantage by possessing
valuable, rare, inimitable, and organized resources. This theory
emphasizes that organizational performance depends on the
firm’s ability to effectively develop and exploit these resources.

In addition, the Evidence-Based Performance theory [7]
stresses the importance of basing organizational decisions
on empirical data and scientific evidence. This perspective
considers that organizations can improve their performance by
adopting practices and policies that are effective in previous
research. Grant [8] discusses the motivation and organizational
well-being model, which suggests that performance increases
when employees are motivated and find a balance between
their personal goals and those of the company. This model is
aligned with current trends that emphasize the role of well-
being and job satisfaction as key drivers of organizational
performance.

Business strategy and business intelligence also play funda-
mental roles in business performance. Strategies allow compa-
nies to anticipate changes in the market, know their internal ca-
pabilities, and learn processes that enable them to proactively
determine changes in the environment and thus adjust their
operations and objectives [7]. Business intelligence, which
involves collecting and analyzing data to improve decision-
making, is essential to understand and respond to market dy-
namics and consumer needs [9]. Business intelligence makes
a decisive inclusion of technology in the company’s context,
including standardization mechanisms in the storage of infor-
mation, generation of systems to determine patterns of data
behavior, and breaking down the distribution and forecast
of its prospective. Finally, these data are used to minimize
uncertainty in the decision-making process.

Another element that is considered within this research
process is the mental health of the members of the organi-
zations since it can become a critical determinant of busi-
ness performance. Disorders such as depression and anxiety
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not only affect individual productivity but can also have a
collective impact on the work environment, morale, and the
capacity for innovation within organizations, so it could be
considered that, at a complex level of analysis, the organization
itself is depressed and anxious. In an increasingly demanding
business environment, workers’ emotional and psychological
well-being becomes an asset that companies must learn to
manage and promote because they are elements that are
transferred to the rest of the workers and end up being the
hallmark that identifies a particular place to work [10].

One of the elements that, in the same way, is studied as an
effect on business performance is the COVID-19 pandemic.
This has brought a global health crisis and profound social and
economic repercussions [11]. Restrictions on mobility, social
isolation, and financial uncertainty have changed the dynamics
of work and consumption. Adapting to these changes has been
a significant challenge for companies, requiring re-evaluating
work practices, business models, and market strategies. Among
the models that are part of these adjustments is the widespread
use of social networks, which are part of the digital sphere
and have established themselves as essential tools for market-
ing, communication, and management of business reputation
and communications with suppliers and customers. The time
spent by users on these platforms and their accessibility have
transformed business strategies, allowing companies to reach
broader and more diversified audiences. However, excessive
use of social networks has also been associated with mental
health problems, such as anxiety and depression, posing an
additional challenge for business management.

The interaction between mental health, COVID-19 effects,
and social network use presents a complex picture of business
performance [12]. On the one hand, companies that manage
to adapt their strategies to improve the mental well-being of
their employees and leverage digital tools effectively can en-
hance their competitiveness and resilience. On the other hand,
ineffective management of these factors can lead to decreased
productivity and the ability to adapt to the market, which,
in the end, represents one of the objectives organizations
permanently seek.

This paper examines how the interplay between mental
health, the COVID-19 pandemic, and the use of social net-
works influences business performance. By understanding
these dynamics, companies can design better strategies that
improve their competitiveness and promote a healthy and
resilient work environment in the face of future challenges.
This introduction lays the groundwork for a detailed ex-
ploration of these factors and their integrated impact on
business performance and sustainability. The novelty of this
study lies in integrating sentiment analysis from social media
data, specifically Twitter, to assess the psychological and
emotional impact of the COVID-19 pandemic on business
performance, which has not been sufficiently explored in the
existing literature. This approach allows for understanding how
collective emotions expressed on social networks can influence
organizational dynamics and business strategy formulation.

II. REVIEW OF THE LITERATURE

Following the focus of this research, which explores the
effects that mental health, the use of social networks, and
COVID-19 had on business performance, in this space, we
proceed to specify each analytical item through which the
variables that make up the object of study are described and
contextualized. These are business performance, mental health,
COVID-19, and social networks.

A. Business Performance

Business performance is a comprehensive area of study
that encompasses aspects of the management and operation
of an organization, and its study involves a holistic analysis
of the processes and interactions between internal and external
elements. Recent literature highlights several key components
that influence performance. These include competitiveness,
structural and cultural changes, strategy, and business intel-
ligence. This section explores these elements from current
sources, providing a basic overview of this area’s state of the
art.

The concept of competitiveness has been widely discussed
in the literature, and contributions have been made in this area
on comparative and competitive advantages to provide orga-
nizations with areas of opportunity. Likewise, collaboration
strategies have been proposed to improve the possibility of
overcoming competition, such as sectoral groupings or clus-
ters, and have been part of key business performance indica-
tors. A company’s competitiveness is determined by its ability
to innovate and optimize its resources more effectively than
its competitors [13]. One of its relevant approaches has been
the concept of ”localized innovation systems” (LIS), which
refers to how firms, research institutions, and governments
within a specific locality interact to promote innovation and
competitiveness [14]. This approach emphasizes the impor-
tance of the local and regional context in creating sustainable
competitive advantages. Likewise, systemic competitiveness
studies have been carried out, including levels of analysis
that have increased the possibility of finding elements for
improvement in the study of organizations and their impact
[15]. In this context, innovation refers to products or services
and internal processes, business models, and market strategies.
Adaptability to technological changes and changing market
demands are also crucial, emphasizing the need for a dynamic
approach to competitiveness management [16].

Regarding the business strategy approach, recent literature
points to the importance of strategically aligning business
objectives with internal capabilities and market conditions.
Research suggests that strategies incorporating predictive an-
alytics and data-driven approaches to anticipate market trends
and consumer behaviors can significantly improve decision-
making and positively impact business performance, thus sup-
porting the importance of properly managing the information
handled within the company [17]. In addition, integrating sus-
tainability strategies has proven to be a competitive advantage,
aligning business operations with contemporary social and
environmental expectations [18]. Business intelligence (BI)
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has emerged as a crucial component of business performance
analysis and improvement. BI tools provide real-time insights
and predictive analytics that can transform business operations
by accelerating and informing responses to market challenges
[19]. This responsiveness is particularly valuable in turbulent
business environments, where speed and accuracy of informa-
tion can be critical to success.

B. Mental Health

Mental health, an integral aspect of human well-being,
has been the subject of intense research in recent decades.
Especially depression and anxiety have captured the attention
of the scientific community due to their prevalence and the pro-
found impact they have on society and the work environment.
Depression is a mood disorder characterized by persistent
feelings of sadness, loss of interest in daily activities, and a
significantly reduced ability to feel pleasure. According to the
World Health Organization (WHO), depression is a leading
cause of disability worldwide and affects millions of people.
Recent approaches to its study highlight the biological and
psychosocial complexity of depression, focusing on the impact
of genetic, environmental, and psychological factors on its
development [20].

Anxiety, on the other hand, is characterized by excessive
worry, nervousness, and fear that are difficult to control and
affect daily activities. Anxiety has been studied not only
as a psychological disorder but also in its relationship to
socioeconomic and environmental contexts [21]. These studies
highlight the relationship between anxiety and physical health
problems, suggesting that early intervention can mitigate long-
term effects on overall health.

Socially, depression and anxiety have implications beyond
the individual. At the community level, these disorders are
linked to stigma and discrimination, which can hinder help-
seeking and needed social support. Furthermore, the preva-
lence of depression and anxiety can exacerbate existing social
problems, such as unemployment and social inequality, creat-
ing a vicious cycle that is difficult to break [22].

In business, employee mental health is crucial to produc-
tivity and organizational culture. Companies like Google and
Microsoft have implemented wellness programs to address
these issues directly, demonstrating a growing recognition of
their importance. Workplace interventions that promote mental
health improve employee well-being, operational efficiency,
and talent retention [23].

Depression and anxiety are mental health disorders that
require attention from both a societal and business perspective
[24]. Addressing these disorders not only improves the quality
of life of individuals but also benefits society and the economy
as a whole [25]. Public policies and business strategies must
include effective prevention, intervention, and ongoing support
programs to manage mental health.

C. COVID-19

Economically, COVID-19 has caused one of modern his-
tory’s most significant global recessions, significantly impact-

ing numerous sectors, including tourism, hospitality, and ser-
vices. Disruption of global supply chains and mobility restric-
tions have affected both developed and emerging economies.
However, sectors such as e-commerce, information, and com-
munication technologies have experienced significant growth
[26]–[28].

From a social and business perspective, the pandemic has
accelerated the adoption of digital technologies. It has encour-
aged re-evaluating work practices, promoted telecommuting,
and made traditional work structures more flexible. This
represents an opportunity to redefine the interaction between
work and personal life and potentially diminish existing work
inequalities. From a business point of view, companies are
rethinking their business models to be more resilient to future
crises and integrate sustainability and social responsibility
practices [29].

It is determined that the COVID-19 pandemic has pro-
foundly impacted business performance globally, disrupting
industries, economies, and corporate operations. During the
initial phase of the pandemic, many businesses experienced
severe declines in demand, supply chain disruptions, and
operational shutdowns. Research indicates that the adverse
effects were particularly pronounced in sectors such as retail,
tourism, hospitality, and manufacturing, where in-person ser-
vices and physical infrastructure were heavily relied upon [30].
Businesses were forced to adapt quickly by adopting remote
work practices, accelerating digital transformation efforts, and
rethinking business models to survive in the uncertain environ-
ment. According to recent studies, companies that were more
agile in transitioning to digital solutions and adopting flexible
work arrangements showed greater resilience, helping mitigate
some negative effects on performance [31].

However, the long-term impact of COVID-19 on busi-
ness performance continues to vary across sectors. While
some industries, like e-commerce and technology, witnessed
growth due to the increased reliance on digital services, others
struggled to recover from prolonged lockdowns and reduced
consumer spending [32]. The pandemic also highlighted the
importance of business continuity planning and crisis manage-
ment, as firms with robust contingency strategies were better
equipped to handle the disruptions. Furthermore, the pandemic
accelerated the adoption of innovative business practices, such
as digital marketing and virtual customer engagement, which
have become critical drivers of performance post-pandemic
[33]. Overall, the literature suggests that while the pandemic
caused significant short-term challenges, businesses embracing
innovation and digitalization emerged stronger in the after-
math.

D. Concept and Use of Social Networks

Social networks are digital platforms that enable the creation
and sharing of content and information between users. These
platforms range from general social networking sites such as
Facebook and X (formerly Twitter) to more specific platforms
such as LinkedIn for professionals and TikTok for short
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video content. Their primary function is to facilitate online
communication and social interaction [34].

The use of social networks has multiple effects on users. It
can enhance social connection and provide emotional support,
especially in marginalized or isolated communities. However,
it is also associated with several risks, including mental health
problems such as anxiety and depression, especially among
adolescents and young adults [35]. In addition, excessive use
of social networks can lead to addiction and negatively affect
productivity and personal well-being.

The time spent on social networks varies significantly
between different age groups and demographics. Young people
spend more time on these platforms, raising concerns about
their impact on social and academic development. The acces-
sibility of social networks has increased with the expansion
of mobile connectivity, allowing near-constant access and, in
many cases, changing the way we interact socially and perform
everyday tasks [36].

From a social perspective, social networks have democra-
tized information and given voice to previously underrepre-
sented groups, but have also facilitated the spread of misin-
formation and polarization. In business terms, social media
platforms have become essential tools for marketing, customer
relationship management, and exploring new markets. Com-
panies that adopt effective social media strategies can improve
customer loyalty, increase brand visibility, and generate new
revenue opportunities [37], [38].

E. Mental health sentiment analysis of work teams from the
COVID-19 pandemic

The COVID-19 pandemic has created an unprecedented set
of challenges for the mental health of individuals, including
work teams in a variety of workplace settings. Sentiment
analysis has become a crucial tool for understanding the
psychological impact of this crisis on work teams.

Researchers have identified patterns and trends in workers’
moods and psychological well-being by assessing emotional
expressions and interactions on digital platforms and social
networks.

Social networks represent fundamental platforms for com-
munication, content, and building relationships between peo-
ple. In the context of the COVID-19 pandemic, a significant in-
crease in the use of these networks was observed through stud-
ies, platforms such as Facebook, WhatsApp, and Twitter being
some of the main ways people express their feelings [39].
An analysis of sentiments expressed by Indian citizens about
the COVID-19 pandemic and vaccination campaigns was per-
formed using text data from social networks. Sentiments were
evaluated using a combination of deep learning and lexicon-
based techniques. Specifically, a lexicon-based approach was
employed using tools such as VADER and NRCLex to classify
the polarity of tweets. In addition, recurrent neural networks,
including Bi-LSTM and GRU architectures, were trained to
analyze sentiment patterns further. The models achieved high
accuracies of 92.7 % and 91.24 % on the COVID-19 dataset
and 92.48 % and 93.03 % on the vaccination-related tweets

dataset, respectively. The developed models have significant
potential to support health professionals and policymakers
make informed decisions during future pandemic outbreaks.

On the other hand, sentiments in tweets made in the context
of COVID-19 and MPox were analyzed [40]. 61,862 tweets
simultaneously focused on MPox and COVID-19, posted
between May 7, 2022, and March 3, 2023, were studied to
address this research gap. The contributions of this study
are varied and significant. First, sentiment analysis conducted
using the VADSR (Valence Aware Dictionary for Sentiment
Reasoning) method revealed that nearly half of the tweets
(46.88%) expressed negative sentiment, followed by positive
sentiment (31.97%) and neutral sentiment (21.14%). Second,
the study identifies the 50 most frequently used hashtags in
these tweets. Third, it highlights the top 100 words, identi-
fied through tokenization, removal of stop words, and word
frequency analysis. The results show that the tweets reflected
considerable interest in topics related to COVID-19, Mpox,
and other viruses.

Regarding the performance of work teams, a recent study
analyzed people’s feelings about working from home by
analyzing social media activities [41]. One hundred thousand
tweets were examined when working from home became the
norm. The study results indicated that the work-from-home
concept was generally well-received by people. The emotions
associated with most tweets were confidence and anticipation,
suggesting a positive attitude toward this new work model.
This study provides an interesting perspective on how the
population perceived and responded to the shift toward remote
work during the pandemic. These findings may help better
understand the acceptance and implications of working from
home in different socioeconomic and cultural contexts.

Sentiment analysis and mental health in work teams can
detect signs of stress, anxiety, depression, and other mental
disorders that may arise due to work-related stress, social
isolation, economic uncertainty, and health concerns asso-
ciated with the pandemic. In addition, sentiment analysis
can provide valuable information about the effectiveness of
interventions and policies to improve emotional well-being
and mental health at work during these challenging times.
By better understanding the emotional challenges work teams
face during the COVID-19 pandemic, more effective strategies
can be developed to promote a healthy and resilient work
environment.

A separate study [42] aimed to explore public attitudes and
experiences regarding remote work by examining social media
activity between 30 March and 5 July, 2020. More than 1 mil-
lion tweets containing terms such as ’telecommuting’, ’work
from home’, and ’remote work’ were collected and analyzed
using natural language processing (NLP) techniques. Senti-
ment analysis indicated predominantly positive perceptions of
remote work, with slight fluctuations observed on weekends.
The topic modeling identified consistent themes throughout
the tweets, including home office setups, cybersecurity, mental
health, work-life balance, teamwork, and leadership, with
minimal changes over the 14-week period.

This article has been accepted for publication in IEEE Engineering Management Review. This is the author's version which has not been fully edited and 

content may change prior to final publication. Citation information: DOI 10.1109/EMR.2025.3575426

© 2025 IEEE. All rights reserved, including rights for text and data mining and training of artificial intelligence and similar technologies. Personal use is permitted,

but republication/redistribution requires IEEE permission. See https://www.ieee.org/publications/rights/index.html for more information.

Authorized licensed use limited to: Universidad Del Norte Biblioteca. Downloaded on August 19,2025 at 16:48:17 UTC from IEEE Xplore.  Restrictions apply. 



Unlike previous studies that have treated each vari-
able—mental health, of social media, and the effects of the
pandemic—in isolation, this study addresses them together,
providing a holistic view of the post-pandemic environment.
Additionally, sentiment analysis as a methodological tool in
this context is innovative, as it assesses immediate impacts and
offers predictions on how these factors may affect businesses’
long-term sustainability and resilience.

III. RESEARCH HYPOTHESIS

Despite the existence of related research on the four con-
structs under study, it is considered essential to present propos-
als to reduce the theoretical gap and understand the impact that
the variables of mental health, COVID-19, and social networks
have on business performance.

One of these reasons is the need to empirically evidence
the relationship between the independent and dependent vari-
ables underpinning this paper’s rationale. This perspective is
proposed given the strategic need to prepare organizations
to maintain a permanent attitude of alertness in the face of
emerging and untimely environmental changes.

The COVID-19 pandemic demonstrated that social, busi-
ness, economic, and political conditions change almost imme-
diately in the face of the threat of disease. It also showed
that human adaptability is highly effective, emergent, and
efficient. It is, therefore, congruent to note that the possibility
of analyzing the impact of these fortuitous conditions on
people using traditional analysis techniques and sentiment
analysis allows us to observe the effect on organizations
and increase our understanding of this phenomenon to apply
new knowledge to management strategies, human relations
guidelines, and organizational interaction expectations.

The main hypothesis of the study integrates the three outline
variables, suggesting a comprehensive relationship between
mental health, the impact of COVID-19, social networks, and
their combined influence on business performance [10], [12],
[30]–[36]. Specifically, it posits that better employee mental
health positively impacts business outcomes by enhancing
productivity, creativity, and engagement [8], [10]. On the
contrary, the disruptive effects of COVID-19 have imposed
significant challenges on business performance, primarily in
terms of operational disruptions and reduced profitability [12].
However, the strategic use of social networks has helped
businesses mitigate these negative effects by improving com-
munication, customer engagement, and overall market reach,
enhancing business resilience and performance.

Thus, the central hypothesis asserts that the combined ef-
fects of mental health, the challenges posed by COVID-19, and
the utilization of social networks collectively shape business
performance in significant ways. While mental health and so-
cial networks positively influence business outcomes, COVID-
19 introduces adverse factors that can disrupt performance.
Therefore, companies prioritizing employee mental health and
leveraging social networks are more likely to achieve better
business performance despite the challenges brought by the
pandemic [34]–[36].

IV. METHODOLOGY

The type of research of the project is qualitative and non-
experimental; it was not intended to manipulate the data in any
way; these data were collected from the Twitter API belonging
to the city of Barranquilla. Filtering parameters provided by
the API were used to determine the geolocation.

In this instance, it was determined that no worker seg-
mentation would be carried out because the data collected
on social media in 2020 was of routine engagement, which
is public and anonymous, making it challenging to identify
the individual. This approach makes it simple to observe the
pertinent correlations at the organizational level by allowing
for the study of the broad relationships between mental health,
the COVID-19 pandemic’s effects, and social network use and
company performance.

A. Data Collection and Filtering Model

To achieve the above, stages were designed based on the
model proposed by [43], as shown in Fig. 1. The first stage
focuses on data exploration: In this stage of the project, the
use of keywords (keyword) was made for initial filtering of
the texts contained in the tweets, in addition to defining the
structure that allows a visual exploration to understand what
is in this dataset and the characteristics of these.

Fig. 1: Social network data collection and filtering model [34].

Likewise, the appropriate and relevant methods for infor-
mation extraction, techniques for classifying information, and
ways to apply filters to the social media were studied.

In the second stage, data preprocessing was performed,
where a data set was built and used in the modeling. For this,
data cleaning was performed (dealing with missing or invalid
values, eliminating duplicate data, removing noise such as
special characters or links), and the necessary transformations
were applied to correct data processing and combine data with
different search patterns. Finally, explanatory variables were
added to the structured data.

In the third stage of information storage, once the infor-
mation has been processed, the information is stored in a
repository that allows data persistence. This will culminate
in the modeling stage, where the characterized information
is analyzed using natural or linguistic language to construct
the model that predicts the disorder and supports the medical
diagnosis.
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B. Data Analysis Architecture

The architecture used is shown in Fig. 2. It is based on the
AWS platform with the following elements:

Fig. 2: AWS-based archytecture to data analytics.

• An EC2 t2. large instance with Linux to run our algorithm
with Python.

• The classification module relies on a few libraries for
linguistic analysis and text processing and connects to
social media for data retrieval.

• The output of the classification module is stored in S3 as
a CSV file for public viewing.

Going into more details of the classification module, Python
was used with the ”searchtweets-v2” library to obtain a sample
of 43,204 Tweets. Once received, a filtering procedure for
the information was performed, i.e., special characters, links,
subjective phrases, and phrases with little coherence were
eliminated.

Once all the information was filtered, we used a natural
language processing tool (NLTK) with more than 50 corpora
and lexical resources to classify and tokenize the words.

C. Algorithms Used

On the other hand, it is essential to specify that search,
processing, and classification algorithms were developed at
each stage to obtain the above results.

Fig. 3 shows an algorithm that has two methods. The first
one oversees all the authentication parts with the Twitter API
credentials. The second one is in charge of searching and
reading the tweets, where the date range where the tweets are
taken is selected, and we will use the max tweets parameter
to control the amount. Finally, those tweets are returned.

The algorithm presented in Fig. 4 performs the data pro-
cessing, starting with a text cleansing, where all the noise is
removed from the tweets, a sentence splitter is made to divide
by phrases and then perform the whole tokenization process,
which is nothing more than the process of dividing a raw text
string into meaningful tokens.

Fig. 3: Algorithm for searching Tweets.

Fig. 4: Algorithm for Tweets processing.

Finally, the algorithm performs stemming, lemmatization,
and word removal processes to deliver the tweet ready for
classification, as shown in Fig 5.

V. RESULTS

A. Results Analysis

In the initial classification, shown in Fig. 6, an initial scale
was determined in which the algorithm yielded values ranging
from -1 to 1. Values below 0 are those tweets that convey
some negative sentiment. On the other hand, values greater
than 0 are those that convey positive sentiment. Finally, they
find tweets with zero value and represent a neutral message.

The study only focused on messages that convey some neg-
ative sentiment, corresponding to 4 % of the tweets analyzed,
i.e., 1,728. With this information, we classified each one the
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Fig. 5: Algorithm for Tweets classification.

Fig. 6: Classification of tweets according to the initial scale.

sentiment they transmit in the different negative ranges, as
shown in Fig. 7, comprised only between -1 to 0, as follows:

• [−1 to − 0.75): Hate, anger, worry.
• [−0.75 to − 0.6): Sadness, disappointment, neediness.
• [−0, 6 to − 0, 45): Disgust, intolerance.
• [−0, 45 to 0): Doubt, uncertainty, neutral.
The 4 % of results focusing on negative sentiment tweets

is justified in the context of the study’s specific objective
of analyzing negative emotional expressions. Although 4%
represents a small portion of the overall dataset, it still com-
prises 1,728 tweets, providing substantial data for exploring
the nuances of negative sentiment. In exploratory sentiment
analysis, this focused subset allows for a detailed classification
of negative emotions, offering insights into the emotional
states conveyed through social media, particularly in hate,
anger, sadness, and uncertainty.

Furthermore, the classification of these tweets into specific
negative emotional ranges, as shown in Figure 7, highlights

Fig. 7: Classification of tweets with negative connotations.

the study’s intent to differentiate between various degrees
of negative sentiment, from hate and anger to doubt and
uncertainty. This granularity in categorizing emotions adds
value to the analysis despite the relatively small percentage
of negative tweets. By focusing on these negative sentiments,
the study can contribute important findings about emotional
communication patterns, which could otherwise be obscured
in a more extensive, more generalized data set. Thus, the result
4%, while seemingly minor, plays a critical role in achieving
the exploratory objectives of the study.

Fig. 8: Theoretical model proposed for business performance
analysis.

The findings suggest that, while the emotional impact of
COVID-19 is not manifested in a large number of extreme
negative messages, the prevailing uncertainty among employ-
ees may influence their organizational performance. This inter-
pretation is consistent with the hypothesis of the study, which
posits that employee mental health, along with the impact of
COVID-19 and the use of social networks, significantly affects
business performance.

In addition, the results indicate that the sentiment anal-
ysis in social networks can serve as a useful indicator of
organizational climate and work well-being. To improve the
precision of the analysis and better differentiate emotional
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states, we recommend the implementation of more advanced
classification models, such as Nave Bayes algorithms or linear
regression, and collaboration with mental health experts to
refine emotion categorization in future research.

B. Focus

The purpose of this work was to analyze information from
social networks to in some way support the diagnosis of dis-
orders related to mental health of members of the organization
that, in this research, we refer to as anxiety and depression of
participants considering the pandemic situation due to COVID-
19 in the Barranquilla metropolitan area. In this research, the
proposition is to broaden the scope of the analysis. Including
this effect in the assessment of business performance, we
propose to expand the scope of the study and include these
effects and add two additional factors, which we show in the
model illustration in Figure 8.

VI. DISCUSSION

The results of the study confirm the central hypothesis.
Uncertainty and concern about the future of work were found
to be the main emotional factors expressed in social networks,
suggesting that the COVID-19 pandemic had a lasting impact
on the perception of the work environment. Although only
4% of the tweets analyzed were classified as negative, most
of them reflect doubts about professional stability and job
security.

This evidence supports the relationship between mental
health and organizational performance by demonstrating that
an uncertain emotional state can affect employees’ decision-
making and motivation. The study also confirms that social
network monitoring through sentiment analysis can be a
valuable tool for assessing the emotional state of the workforce
and anticipating potential impacts on productivity and business
resilience.

It is recommended that companies adopt strategies that
promote the mental well-being of their employees and take
advantage of digital tools that allow continuous analysis of the
organizational climate. In addition, future research can deepen
the relationship between the emotional perception of workers
and their performance in different sectors and socioeconomic
contexts.

VII. CONCLUSIONS

Performing the whole process of collection, filtering, and
categorization in a social network with an audience as varied
as social media brought into play the level of subjectivity that
must be taken into account when analyzing human expressions
so that the current version and the results expressed do not
reflect a perfect accuracy as would be ideal, there may be many
discrepancies, however, for most extremist cases (positive and
negative) an approach to reality was noted that may come to
satisfy the need to frame the context of the message within a
group of feelings related to the same.

Once the results have been analyzed, it can be concluded
that most of the messages classified as ‘negative’ tend to

be related to neutral aspects or may demonstrate doubt and
uncertainty in the person writing, followed by feelings of
sadness, disappointment, or some need. It should be noted
that this percentage of negative expressions corresponds to
the minority of tweets analyzed in the metropolitan area of
Barranquilla, Colombia, where the study was conducted. This
geographical focus highlights the impact of the COVID-19
pandemic on the local labor market and provides insights
into the emotional state of employees in this specific context.
Therefore, these findings should be interpreted considering
the particular socioeconomic conditions of Barranquilla, which
may differ from other regions. Future research could explore
similar dynamics in different geographical locations to assess
the generalizability of these conclusions. Additionally, further
training of the neural network is needed to improve the accu-
racy of message classification, and it is recommended that the
project continue with the help of a specialist in mental health
to refine the guidelines by which the algorithm is trained. The
classification can be supported with a categorization model
oriented in a linear regression algorithm or a ‘Naı̈ve Bayes’
type classifier.

Thus, the COVID-19 pandemic not only transformed social,
business, economic, and political structures, but also high-
lighted the adaptive capacity of human beings in the face of ad-
verse and unforeseen circumstances. This phenomenon under-
scores the importance of deepening the study of organizational
performance by integrating traditional and sentimental analysis
to better capture and understand the impact of these abrupt
changes. The understanding gained through such studies is
vital to developing more resilient and adaptive management
strategies, optimizing human relationships within organiza-
tions, and calibrating organizational interactions and expec-
tations. Further investigation of these dynamics is therefore
relevant and essential to prepare organizations to respond more
effectively to future global crises, thus ensuring operational
continuity and optimal organizational performance in times of
uncertainty. A key reason for this is the need to empirically
demonstrate the relationship between the independent and
dependent variables that underlie this study. This approach is
strategically vital to prepare organizations to maintain constant
alertness in the face of emerging and unforeseen environmental
changes.

In conclusion, the study findings provide empirical evidence
supporting the central hypothesis: the combination of mental
health, social networks, and the impact of COVID-19, to some
extent, affects business performance. The emotional uncer-
tainty reflected in social networks is linked to organizational
adaptation and resilience, suggesting that companies should
consider digital monitoring strategies to manage the well-being
of their workforce and optimize their performance.

A. Contributions

a) Objectives consideration: The research objectives in
this study are confirmed by the successful process of collect-
ing, filtering, and categorizing social network data, despite the
inherent subjectivity involved in analyzing human expressions
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on platforms like Twitter (now X). The research has captured
key sentiments, particularly extreme cases of positivity and
negativity, that frame messages within specific emotional
contexts. Although there may be discrepancies in the results,
especially in less extreme cases where doubt, uncertainty,
or neutral aspects are dominant, the classification achieved
provides an initial approach to understanding the emotional
landscape of social media users. This confirms the objective
of identifying and categorizing sentiments effectively, even if
further algorithm refinement is needed to improve accuracy,
particularly in the case of more nuanced emotional expres-
sions.

Moreover, integrating traditional and sentiment analysis to
examine the broader implications of the COVID-19 pandemic
on social and business structures confirms another key research
objective: understanding how abrupt global events affect orga-
nizational performance. The findings highlight the adaptability
of humans in the face of uncertainty and the potential for
these insights to inform more resilient management strate-
gies. The study demonstrates that, while the COVID-19 pan-
demic transformed multiple dimensions of society, sentiment
analysis allows for a deeper understanding of these shifts.
Therefore, the primary goals of the research—exploring the
impact of mental health, social networks, and COVID-19 on
performance—have been fulfilled, with future work aimed at
enhancing the understanding of these dynamics.

b) Practical applications: The findings of this paper
present both practical and theoretical implications for un-
derstanding the interaction between mental health, social
networks, and organizational performance, especially in the
wake of the COVID-19 pandemic. Organizations can benefit
from integrating mental health support systems and leveraging
sentiment analysis tools to monitor employee well-being.
By implementing wellness programs and digital tools that
provide real-time insights, companies can proactively address
mental health challenges, positively impacting productivity
and organizational resilience [44]. This approach aligns with
recent organizational strategies that emphasize the importance
of mental health as a key component of business success,
suggesting that monitoring and responding to employees’
emotional states can lead to a more adaptive and supportive
work environment [45].

c) Theoretical applications: Theoretically, this paper ex-
tends the current understanding by integrating mental health
and social network usage into studying organizational perfor-
mance. While previous literature primarily focused on isolated
factors, such as mental health disorders or social network
use, this study combines these elements to provide a holistic
view. This research contrasts with traditional studies, which
often emphasize single-variable impacts on performance [46].
Instead, it adopts a more complex approach, recognizing the
interdependent nature of these factors. By using sentiment
analysis of social media data to measure psychological impact,
this paper also introduces a novel methodological tool that
allows for a more in-depth understanding of the emotional
climate within organizations, addressing a gap in the literature

where the collective impact of mental health, digital engage-
ment, and pandemic-induced stress on performance has not
been sufficiently explored [47].

B. Study Limitations

Despite the contributions of this study, several limitations
must be acknowledged. First, the study relies on sentiment
analysis derived from Twitter data, which, while valuable,
does not represent the entire workforce’s experiences. The
sample is limited to users who express their opinions on social
media, potentially excluding those who do not engage on these
platforms.

Second, the research focuses exclusively on the metropolitan
area of Barranquilla, Colombia, meaning that the results are
context-specific. The findings may not be directly applicable to
regions with different cultural, economic, or social conditions.
Future research should consider expanding the study to diverse
geographical locations to assess whether the observed patterns
hold in different environments.

Third, the study primarily examines the relationship be-
tween mental health, social networks, and business perfor-
mance but does not account for other potential factors such
as government economic policies, industry-specific resilience,
or corporate mental health initiatives. A more comprehensive
model integrating these variables could provide a deeper
understanding of business performance in post-pandemic con-
texts.

Finally, the sentiment analysis algorithm, while effective,
has inherent limitations. Contextual nuances such as sarcasm
or implicit emotions may not always be accurately detected.
Enhancing the model through deep learning and incorporating
expert validation from psychology and business analytics fields
could improve classification precision in future research.

C. Future Research Lines

Building on the findings of this study, several areas warrant
further investigation:

1) Geographical expansion of the study – Applying
similar sentiment analysis methodologies to different
cities or countries could help determine whether the re-
lationships between mental health, social networks, and
business performance remain consistent across various
labor markets.

2) Enhancement of sentiment analysis models – Future
research should focus on improving the sentiment clas-
sification algorithm by incorporating advanced natural
language processing (NLP) techniques, such as contex-
tual deep learning models, to better interpret emotions
in social media data.

3) Broader organizational factors – Additional studies
could integrate variables such as economic policies,
industry-specific challenges, and corporate well-being
programs to develop a more comprehensive framework
for assessing business performance.

4) Longitudinal analysis – Conducting a long-term study
tracking changes in employee sentiment over time
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would allow researchers to evaluate whether mental
health recovery trends influence business resilience post-
pandemic.

5) Impact of corporate interventions – Future studies
could explore how companies’ mental health initiatives,
remote work policies, and digital engagement strategies
influence workforce sentiment and overall productivity.
Understanding these dynamics could provide actionable
insights for improving workplace well-being.
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Quintero Méndez, ”Los datos y las redes sociales: Caso Twitter,” in Datos,
Información, Tendencias: Tres miradas sobre un contexto cambiante,
V. Quintero et al., Eds. Barranquilla, Colombia: Ediciones Universidad
Simón Bolı́var, 2018, pp. 55–75.

[35] J. M. Twenge et al., ”Increases in Depressive Symptoms, Suicide-Related
Outcomes, and Suicide Rates Among U.S. Adolescents After 2010 and
Links to Increased New Media Screen Time,” Clinical Psychological
Science, vol. 6, no. 1, pp. 3–17, 2018.
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