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Abstract. This paper presents the effects’ analysis produced by the frequent use of
swearing from the perspective of irritability. The analysis was carried out with the help of
two psychological questionnaires that were completed by the volunteers before and after
the inducement of the negative emotions and automatic recognition functions implemented
by Convolutional Neural Networks (CNN), applied for the speech signals of two volunteer
groups for whom negative emotions were induced. The CNN architecture uses Mel-frequency
cepstral coefficients (MFCCs), obtained from the speech signal, and has 87,944 trainable pa-
rameters, the outputs of the network being the 8 main classes of emotion detected by the
algorithm (1 neutral, 3 positive, and 4 negative). The CNN also gives information about the
negative emotion and irritability level. For the volunteers who swore during the experiment,
there is an increase of 14% in negative emotion intensity and of 21% for the irritability level
than for the volunteers who didn’t swear during the trials. The use of this current research is
the understanding that cursing causes a higher level of irritability.

Key-words: Convolutional Neural Networks; Emotion Recognition; Irritability Level;
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1. Introduction
Swearing and its historical, legal, and cultural aspects have been subjects of resistance through-

out history. Although extreme measures such as imprisonment and death penalties are no longer
prevalent, societal resistance to swearing still exists to varying degrees across cultures. The fre-
quent use of swearing has seemingly diminished its power over time. Swearing has been a part
of human language since its emergence and can be defined as language use that refers to taboo
or stigmatized subjects, expresses strong emotions or attitudes, and is not meant to be taken lit-
erally. Swearing possesses a great expressive power and serves functional purposes in specific
situations. It can involve various forms and types, with religious, bodily, sexual, and disease-
related taboos being commonly used across different cultures.

From the linguistic point of view, swear words differ from other verbal expressions by their
vulgar, threatening, and insulting content. Some linguists have classified swear words into four
categories: 1) swear words related to sex; 2) swear words related to excrement; 3) swear words
related to religion; 4) swear words related to mental illness [1]. Montagu, in his book on the his-
tory of swearing, identifies fourteen categories of swear words that have been utilized through-
out history, including references to supernatural powers, sacred religious matters, saints, sacred
places, future life, ancestors, rulers or authorities, oaths by natural objects, vulgar or obscene
words, blood-related terms, miscellaneous phrases with strong impact, classical divinities, an-
imals, plants, products, and valued personal attributes [2]. Additionally, a fifteenth category
encompasses social insults, including racial and ethnic slurs. Swearing can be categorized based
on its function and degree of conscious control and can range from automatic and unconscious
to consciously controlled forms. Different classifications of swearing include descriptive, id-
iomatic, abusive, emphatic, and cathartic forms.

The topic of swearing can be approached from various perspectives, and research has pro-
vided insights into its relationship with emotional regulation, frequency, impact on negative
emotions, self-reported anxiety levels, emotional state, and historical/cultural aspects. How-
ever, further research is still needed to gain a comprehensive understanding of swearing and its
multifaceted effects on individuals and society.

Many psychological studies have shown that swearing helps those who use it to relax ner-
vously and causes intense negative emotions in those to whom they are intended [3]-[4]. When
curses are spoken with certain tones of voice, they can cause the person to whom they are in-
tended to have much more intense negative effects than if they were addressed to him in writing.
If swear words are addressed verbally with certain tones and repeatedly to a child, they can cause
him major psychological imbalances that will then affect him for the rest of his life [5]-[13].
These negative psychological effects can occur in children who are repeatedly cursed by adults,
since children have not yet formed the emotional regulation mechanisms to help them drain the
intense negative emotions induced in their psychic system by adults with the help of swearing.
Swears words and expressions trigger at the same time nervous discharge effects on the one who
utters them and negative psychological effects on the one to whom they are intended. In this
study we will analyze the effects that swearing has on those who utter it.

The importance and interest of this study come from the fact that irritability often interferes
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in the daily activities of any person, many people that face an intense feeling of irritability are
predisposed at depression, anxiety, panic, anger management issues, substance abuse and other
conditions. The use of this experiment is to show the evidence that swearing can increase the
irritability level and so can slowly damage the quality of life.

2. State of the Art
Numerous studies have yielded mixed findings regarding the relationship between swearing

and emotional regulation. Philipp and Lombardo (2017) focused on the alleviation of social dis-
tress through swearing. Their study revealed that swearing can reduce the experience of hurt feel-
ings caused by social distress. Participants who were allowed to swear after recalling a socially
distressing event reported lower levels of hurt feelings compared to those who were not given the
opportunity to swear. These findings indicate that swearing may serve as a coping mechanism to
regulate negative emotions and mitigate the impact of social distress [14]. Bushman, Baumeister,
and Phillips (2001) explored the catharsis hypothesis, which suggests that aggressive behavior
can improve mood. Their study investigated the relationship between catharsis beliefs, affect
regulation opportunities, and aggressive responding. The results indicated that individuals with
stronger catharsis beliefs are more likely to engage in aggressive behavior when given the oppor-
tunity to regulate their negative affect [15]. Stephens (2017) found that the frequency of swearing
is related to emotional regulation. Participants who played a video game that raised their emo-
tional arousal exhibited greater swearing fluency compared to those who played a control game
[16]. Additionally, Stephens (2011) discovered that people who frequently swear in their daily
lives show a lesser pain tolerance effect of swearing when compared to those who swear less
frequently [17]. These findings suggest that individuals who swear more frequently may have a
different relationship with emotional regulation. Robbins (2011) investigated naturalistic swear-
ing and its impact on emotional support and depressive symptoms [18]. The study revealed that
swearing in the presence of others, but not when alone, was related to decreases in reported emo-
tional support and increases in depressive symptoms over time. Swearing’s potential to produce a
catharsis-effect, relieving stress or pain, and its interpersonal consequences, including emotional
pain to others, were discussed by Vingerhoets [19]. Swearing’s impact on people’s emotional
state after experiencing negative emotions has been examined by several psychologists. Popusoi
discovered that swearing had a cathartic effect on drivers who experienced anger in certain traffic
situations, leading to more positive affect and lower physical activation [20].

Some studies show that irritability and emotional arousal can increase the use of swear words.
Lancker found that neurological disorders that increase the use of swear words share linguistic
features, suggesting a common neurobiological foundation for swearing behaviors [21]. Un-
derstanding the link between emotional arousal and swearing is crucial both theoretically and
practically. The concept of venting suggests that individuals may deliberately exaggerate emo-
tional responses and swearing may serve as a form of emotional regulation. However, research
on the direct relationship between swearing and emotional experience is limited. Instances of
swearing can be categorized as propositional or non-propositional. Propositional swearing is
consciously planned, and it overlaps with research on linguistic impoliteness and rudeness. It
can be polite, impolite, or neither, depending on the speaker’s intent and its impact on social
harmony or face-threatening acts. Non-propositional swearing is unintentional and uncontrol-
lable, arising from automatic emotional responses or brain damage. It is not considered polite
or impolite, except when the content offends an uninformed listener. Swearing is influenced by
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neurological, psychological, and sociocultural factors. These factors develop and evolve over
time, relying on maturation and experience.

From the automatic and technical point of view, many experiments and research trials were
made on how curse words can be detected from various types of publications, papers, journals,
magazines, or internet sites, with the help of artificial intelligence algorithms and classifiers. In
[22], the authors describe an automatic detection method that provides features at

different conceptual levels and detects offensive language, often represented by swear words,
with a multi-level classificatory. Furthermore, in [23], the authors scraped 14,000 Twitter tweet
samples and labeled them into two categories, abusive and non-abusive, then used a Multi-class
F1-score, Precision, Recall, Matthew’s Correlation Coefficient (MCC), and a Confusion matrix to
evaluate the results. This recent study showed that many internet insults are made of curse words
or phrases, and they indeed have an emotional impact on human social life on the internet. Also,
in [24] and [25], machine learning and deep learning approaches were used to detect swearing in
Arabic online social networks and Filipino language, both hitting a recognition rate of over 98%,
meaning that curse words are very easy to detect and identify in cultural texts.

All the studies mentioned before used artificial intelligence only to recognize swearing and
curse words. Deep learning techniques and algorithms were also used to establish the impact
of swearing on human’s emotions. Studies show that, over time, the level of negative emotions
and the upset emotional context on online messages that contains curse words has increased
significantly [26], and that swearing is corelated with the increased level of toxicity on human’s
behavior. Natural Language Processing (NLP) and Machine Learning (ML) methods to detect
and use the features indicative of toxicity can be a required and mandatory tool to strengthen the
supposition [27].

3. Description of the Experiment
A total of 28 volunteers, divided into two groups, participated in the experiment. The first

group consisted of individuals who frequently used swear words, while the second group com-
prised individuals who did not regularly use vulgar language. The volunteers were selected
from diverse backgrounds and were not acquainted with each other, minimizing communica-
tion among them and potentially affecting the authenticity of the study results. The recruitment
process involved distributing flyers on university campuses in Bucharest, inviting volunteers to
participate in an analysis of the effects of frequent swearing on emotional state.

From the outset, all volunteers were fully informed about the study’s topic and its various
stages. They were explicitly warned that the study would expose them to negative emotions
through the use of swearing. Additionally, they were informed of their right to withdraw from
the study at any time, should they feel adversely affected by the negative emotions. All 28
volunteers who enrolled in the study participated in all stages of the experiment.

The study proceeded as follows: Each volunteer entered a room where they anticipated an
argument that would evoke negative emotions. Inside the room, two actors had prepared a skit,
the specifics of which were unknown to the volunteers. As the volunteer entered, the opening
of the door triggered the breaking of a vase, producing loud sounds that had a negative impact
on the volunteer. Consequently, the scene implied that the volunteer was responsible for the
vase’s destruction and received reprimands from the two actors. During the heated exchange, the
actors repeatedly directed curses at the volunteer and provoked aggressive responses. The entire
scene was recorded on video and audio, which were later analyzed by psychologists to examine
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the progression of the volunteer’s negative emotions. Following the conclusion of the skit, the
volunteer moved to another room, where their level of irritability was assessed.

Throughout the skit, volunteers from the first group defended themselves using swear words,
whereas those from the second group refrained from using such language. Prior to the study,
a team of psychologists conducted individual interviews with each volunteer to establish their
psychological profiles and assess their baseline level of irritability. The degree of irritability for
each volunteer was also evaluated at the end of the study.

4. Measurements
The audio recordings of the volunteers’ reactions throughout the skit were analyzed with

different types of AI algorithms (the best one with the best results being chosen in the end) in
order to make the following measurements:

• measuring of the negative emotions intensity impregnated in the volunteers’ voices.
• the evolution of the negative emotions impregnated in the volunteers’ voices during the

skit.
• measuring the irritability level of the volunteers at the beginning and at the end of the skit.
The irritability level of the volunteers was evaluated at the beginning and at the end of the

study by a team of psychologists with the help of specific questionnaires (SF 12 and The State-
Trait Irritability Inventory Spielberger- STAI) [28–29].

The psychologists employed the aforementioned clinical scales to verify that the volunteers
involved in the study were emotionally stable individuals without any recent history of psychi-
atric conditions or evident clinical symptoms (especially from the area of anxiety) during the
experiment.

The AI classifier used to detect the intensity of the negative emotions adopts a deep learn-
ing architecture, a convolutional neural network with fully-connected layers trained on the Mel-
frequency cepstral coefficients (MFCCs). The input audio files are divided into segments of 2 s
length with the help of a fixed window size; then the DFT is applied, extracting 40 features for
each file [30].

The convolutional neural network proposed for this application has a total of 87,944 train-
able parameters, with a ReLu (Rectified Linear Unit) activation function, a dropout of 20% and a
fully-connected layer that reduces the output shape from 640 components to 8 components. The
final 8 elements represent the classes of emotions that this algorithm can identify, more specifi-
cally: Neutral, Calm, Happy, Sad, Irritability, Fearful, Disgust, Surprised. In this experiment, the
irritability emotion and the level of it is the most important aspect and for the negative emotion
detection we considered the Sad, Irritability, Fearful and Disgust as the main negative emotions.
The range for the irritability level is between 0 and 3, with a step of 0.5.

The CNN was trained using 1,440 speech files from the Ryerson Audio-Visual Database
of Emotional Speech and Song (RAVDESS) dataset and 2,800 files from the Toronto emotional
speech set (TESS) dataset, audio-only (.wav) with 16 bits per sample and a sample rate of 48kHz.
This dataset contains files of 24 professional actors (12 female, 12 male) vocalizing two lexically
matched statements in a neutral North American accent. The speech includes calm, happy, sad,
angry, and fearful emotions. Each expression is produced in two levels of emotional intensity
(normal, strong), plus there is a neutral expression [30].

The data files were randomly split into a training dataset consisting of 3315 MFCC vectors
with 40 features and a testing dataset consisting of 1/3 of the full existing dataset. It was used the
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F1 score as a solid index of determining of the CNN, this method being used just as an evaluating
method for the AI classifier. The training process of the architecture was realized with the sparse
categorical cross-entropy loss function. Correlating with this information, the best architecture
was used for the classification step, and for optimization arguments, it was set a number of 16
batches [30].

5. Results
As we mentioned before, the pre-trained CNN gives information about the type of emotion

that is present in the audio files and the negative emotion and irritability levels. Some audio files
didn’t include negative emotions or irritability, so those values were labeled as ‘0’.

Fig. 1. The average values of the negative emotion level.

Fig. 2. The average values of the irritability level.
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The mean values of the negative emotion levels from both groups can be seen in Fig.1 and
the ones for the irritability levels can be seen in Fig. 2. On both graphs the intensity of the
negative emotion and irritability is higher for the volunteers who cursed during the skit than from
the group that didn’t curse. If we convert the results into a percentage, then the increase of the
negative emotion for the cursing volunteers is up to 14% and the increase of irritability is at 21%.

Also, the histograms for the negative emotion and irritability levels for the two groups were
generated. Fig.3a shows that the histogram has the highest value (4 volunteers) for the (0,5-1]
interval, and Fig.3b shows that the negative emotion level for the volunteers who swore during
the skit almost follows a binomial distribution, with the peak value (5 volunteers) for the (1,5-2]
interval.

Fig. 3. The histograms for the negative emotion level (a) for the volunteers who didn’t swear;
and (b) for the volunteers who swore.

The histograms for the irritability level are shown on Fig.4a and 4b. The highest value (4)
of the non-cursing volunteers’ histogram is found at the (1-1,5] interval and we can also observe
that, for the first half of the histogram, the values almost follow a uniform distribution. In Fig.4b,
the interval (1,5-2,5] has more than half of the total number of cursing volunteers (57% more
exactly), these values approving the major difference for the mean irritability level values seen
in Figure 6.
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Fig. 4. The histograms for the irritability level (a) for the volunteers who didn’t swear; and (b)
for the volunteers who swore.

6. Conclusions

The results obtained in this study showed that the subjects from the first group of volunteers
managed to destress with the swearing’s help, but their irritability level increased at the end of
the study (it doubled). The subjects from the second group of volunteers managed to release
their nervousness with the help of screams and some non-insulting verbal lines spoken with a
high tone. The subjects’ irritability level in the second group of volunteers increased compared
to the beginning of the study, but much less compared to the subjects in the first group of volun-
teers who used swear words. Thus, swearing can have both positive and negative interpersonal
consequences. While it may provide a cathartic effect in certain situations, swearing increases
the level of irritability. Based on the conclusions of this study, a further investigation, using AI
algorithms, could explore the long-term effects of swearing and alternative forms of emotional
release on interpersonal consequences and emotional regulation. This type of research could in-
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volve longitudinal assessments and follow-up sessions for volunteers from both groups to assess
the sustained effects on irritability and emotional well-being.
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