
Human Interaction and Emerging Technologies (IHIET 2024), Vol. 157, 2024, 571–581

https://doi.org/10.54941/ahfe1005517

Stress, Anxiety, and Depression in Young
Adults: Findings From a User
Diversity-Based Analysis
Victoria Knieling1 and Nirmalya Thakur2

1Program in Linguistics, Emory University, Atlanta, GA 30322, USA
2Department of Computer Science, Emory University, Atlanta, GA 30322, USA

ABSTRACT

The work of this paper presents multiple novel findings from a comprehensive analysis
of a dataset that includes the stress, anxiety, and depression levels experienced by 95
young adults, computed using the Depression Anxiety Stress Scale (DASS). First, for
age groups, 18-20, 21-25, and 26-30, average stress and anxiety levels were higher in
females as compared to males. Second, for all these age groups, the percentages
of females who experienced a higher level of depression as compared to anxiety
or stress were 15%, 16%, and 33.33%, respectively - indicating an increasing trend.
However, such an increasing trend was not observed for males across different age
groups. Third, for all these age groups, the percentages of females who experienced
a higher level of stress as compared to anxiety or depression were 80%, 64%, and
66.67%, respectively. The pattern was observed to be different for males as for all
these age groups, the percentages of males who experienced a higher level of stress
as compared to anxiety or depression were 41.66%, 59.09%, and 28.57%, respectively.
Finally, Pearson’s correlation was used to analyze the nature of correlations between
stress, anxiety, and depression for each of these diversity groups of young adults
which revealed multiple novel insights. For example, for the age group of 18-20,
the correlation between the DASS Stress Score and the DASS Depression Score was
observed to be statistically significant for males but not for females. For the age group
of 26-30, the correlation between the DASS Anxiety Score and the DASS Depression
Score was observed to be statistically significant for females but not for males. In
addition to this, for this age group, the correlation between the DASS Stress Score
and the DASS Depression Score was also observed to be statistically significant for
males but not for females.
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INTRODUCTION

Young adulthood is a stage of development marked by several changes
in social and interpersonal relationships (Konstam et al., 2015). It is
also marked by relatively frequent occurrences of stress, anxiety, and
depression (Qualter et al., 2015). Furthermore, during the phase of young
adulthood, there is a heightened vulnerability to the development of several
mental health-related problems (Kessler et al., 2005). Early-onset depression
is considered a more severe manifestation of the disorder as late-onset
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depression is linked to fewer psychosocial scars and a lower prevalence of
simultaneous mental illnesses (Rohde et al., 1994). Furthermore, the presence
of significant depression or anxiety throughout early adulthood may increase
the likelihood of developing drug misuse or dependency later in life (Chilcoat
et al., 1998). Therefore, analysis of stress, anxiety, and depression in young
adults is crucial to investigate.

Anxiety is an incessant and persistent worry that affects the daily lives
of people who suffer from it. It can manifest in different ways and have
different causes (Dymond et al., 2009). People with anxiety are likely to
display disorder-influenced behaviors, like avoidance, of topics that people
without anxiety would most likely not dwell on (Dymond et al., 2009 and
Lehto et al., 2009). Unsurprisingly, a common trigger topic for anxiety is
death (Lehto et al., 2009). Another trigger topic for people with anxiety is
the climate crisis, also defined as “eco-anxiety” (Pihkala et al., 2020).

Stress is a human state wherein a person displays physical or emotional
reactions to situations deemed high-pressure or beyond control. The stress an
individual experiences can also be exacerbated by different events (Sangalang
et al., 2019). Stress is often found in one’s work life, especially those
who work in healthcare (Godin et al., 2005). In an analysis of job stress,
researchers found stress associated with poor mental health in both men
and women (Tajvar et al., 2015 and Galvin et al., 2015). Depression is a
common mental health disorder characterized by persistent negative moods
and feelings. The severity of depression varies from person to person and
severe cases of depression are also associated with a lack of self-care and
thoughts of suicide. An individual who suffers from depression may also
suffer from a decrease in cognitive functions such as memory and processing
speed (McDermott et al., 2009).

In view of the above, this area of research has attracted the attention
of researchers from several disciplines (as discussed in Section 2). However,
none of the prior works in this area have focused on the analysis of stress,
anxiety, and depression in young adults by considering user diversity with a
specific focus on age group and gender. The work presented in this paper aims
to address this research gap by presenting the findings of a comprehensive
analysis of a dataset (Senaratne et al., 2021) that includes the stress, anxiety,
and depression levels experienced by 95 young adults, computed using the
Depression Anxiety Stress Scale (DASS). The rest of this paper is organized
as follows. Section 2 presents a review of recent works in this field. Section 3
discusses the methodology and presents the results of this research work. It
is followed by Section 4 where a summary of the scientific contributions of
this paper is discussed and the scope for future work in this area of research
is outlined.

LITERATURE REVIEW

This section presents a review of the findings of recent works in this
field. Anxiety in combination with depression can increase the risk of
cardiovascular disease even further (Chalmers et al., 2014). Identifying
and addressing anxiety early on may be a preventative measure against
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cardiovascular events such as stroke. Furthermore, individuals with
cardiovascular disease may be more likely to experience anxiety (Emdin
et al., 2016). Studies have shown that among people with autism spectrum
disorders, 39.6% also had an anxiety disorder, and among medical students,
the prevalence rate of anxiety was 33.8% (van Steensel et al., 2011 and Quek
et al., 2019). Specific jobs may be associated with varying levels of stress
or anxiety. For example, nurses usually display a high level of stress due to
the high-demand nature of their job and among ICU nurses, approximately
83.9% experience high levels of stress (Tajvar et al., 2015).

One or more factors in an individual’s personal life may be associated with
depression. For instance, in a study of adults in South Korea, it was found
that unmarried men experienced higher rates of depression as compared
to married men (Jang et al., 2009). Depression has also been recorded
in people with diabetes (Gonzalez et al., 2008). Studies have shown that
physical exercise is an effective way to offset the symptoms of depression, and
regular exercise alongside medication has also proven to be effective against
depression (Gerber et al., 2014 andKvam et al., 2016).With the advancement
of neural networks, Deep Convolutional Neural Networks (DCNN) can
now help clinicians diagnose depression by analyzing a person’s speech
(He et al., 2018). Most depressive disorders can predict anxiety disorders
and vice versa, and depressive disorders can also predict social or specific
phobias (Jacobson et al., 2017 and Kotov et al., 2010). Depression and
anxiety are often comorbid, and they usually have co-occurring symptoms.
Generally, common symptoms include a sad or negative mood and worry,
and these symptoms can influence and exacerbate each other. Comorbid
disorders create a “network”of co-existing symptoms, making it difficult for
a person to overcome the struggles of anxiety and depression. Anxiety and
depression together can also preclude substance abuse (Beard et al., 2016).
To understand the full extent of depression and anxiety and how the same
impacts a person, it is important to understand the severity of the same
and the underlying causes (Knowles et al., 2020). As depression is a strong
predictor of anxiety, analysis of the severity of depression is critical to assess
a person’s likelihood of experiencing anxiety (Knowles et al., 2020).

In summary, there has been a considerable amount of work performed in
this area of research. However, none of the prior works in this area have
focused on the analysis of stress, anxiety, and depression in young adults
by considering user diversity with a specific focus on age group and gender.
Addressing this research gap serves as the main motivation for performing
this research work.

METHODOLOGY AND RESULTS

The dataset (Senaratne et al., 2021) used for this work presents the stress,
anxiety, and depression levels experienced by 95 young adults, computed
using the Depression Anxiety Stress Scale (DASS). To develop this dataset,
the researchers used social media groups, such as those for mental health
support, psychological clinics, and university advertising to recruit 95
individuals between the ages of 18 and 35. The racial backgrounds of
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the participants were Caucasian (23.16%), Black or African American
(2.1%), East Asian (27.37%), and South Asian (47.37%). For anxiety-
related problems, 41 participants had recently sought out professional or
specialized help. Others did not suffer from anxiety disorders and had
not previously taken anxiety medication or received outside assistance. In
order to minimize the impact of unknown factors on physiological and
behavioral measurements, the researchers excluded individuals according to
several factors which included the use of beta-blocker drugs, drug abuse,
impairments in mobility, neurological and cardiovascular disorders, lack of
ability to speak English, uncorrected vision or hearing impairments, and
intellectual disabilities. As an additional precaution against potential risks,
the researchers also disqualified individuals having a diagnosis of panic
disorder. For performing the research work presented in this paper, the file
with the filename – “participants_details.csv” from Version 2 of this dataset
(the most recent version at the time of conducting this work) was used. First,
the DASS scores per gender per age group were analyzed. The results of this
analysis are presented in Figures 1-7. It is worthmentioning that in the dataset
file, there were no individuals in the age group of 31–35 who identified as
female, so a visualization for the same is not presented. In all these figures,
the X-axis represents the participant number (as presented in this dataset file)
and the Y-axis represents the DASS score.

Figure 1: Analysis of DASS anxiety score, DASS stress score, and DASS depression
score in males (age group 18 to 20).

Figure 2: Analysis of DASS anxiety score, DASS stress score, and DASS depression
score in females (age group 18 to 20).



Stress, Anxiety, and Depression in Young Adults 575

Figure 3: Analysis of DASS anxiety score, DASS stress score, and DASS depression
score in males (age group 21 to 25).

Figure 4: Analysis of DASS anxiety score, DASS stress score, and DASS depression
score in females (age group 21 to 25).

Figure 5: Analysis of DASS anxiety score, DASS stress score, and DASS depression
score in males (age group 26 to 30).

Figure 6: Analysis of DASS anxiety score, DASS stress score, and DASS depression
score in females (age group 26 to 30).
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Figure 7: Analysis of DASS anxiety score, DASS stress score, and DASS depression
score in males (age group 31 to 35).

Thereafter, the average DASS score in males and females was computed.
The results of the same are shown in Figures 8 and 9. The analysis shown in
Figures 1 to 9 revealed multiple novel insights. First, for age groups, 18–20,
21–25, and 26–30, average stress and anxiety levels were higher in females
as compared to males. Second, for all these age groups, the percentages of
females who experienced a higher level of depression as compared to anxiety
or stress were 15%, 16%, and 33.33%, respectively - indicating an increasing
trend. However, such an increasing trend was not observed for males across
different age groups. Third, for all these age groups, the percentages of
females who experienced a higher level of stress as compared to anxiety
or depression were 80%, 64%, and 66.67%, respectively. The pattern was
observed to be different for males as for all these age groups, the percentages
of males who experienced a higher level of stress as compared to anxiety or
depression were 41.66%, 59.09%, and 28.57%, respectively.

Figure 8: Analysis of the average DASS anxiety score, DASS stress score, and DASS
depression score in males across different age groups.

Figure 9: Analysis of the average DASS anxiety score, DASS stress score, and DASS
depression score in females across different age groups.
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Algorithm 1: Correlation Analysis of DASS Scores per age group per
gender

Input: specific demographic data
Output: heatmap, correlation matrix, nature of correlation
Import numpy, pandas, matplotlib.pyplot, csv, scipy.stats, seaborn
df:= read data
def check_correlation(col1, col2):

stat := Pearson’s correlation between col_1 and col_2
p_value:= p-value from the stat variable
If (p_value < 0.05) then:

correlation between <col_1> and <col_2> is statistically
significant
end of function
list:= list for demographic information
for each element in the list:
check_correlation (‘DASS_Anxiety_Score’, ‘DASS_Stress_Scores’)
check_correlation (‘DASS_Anxiety_Score’, ‘DASS_Depression_Scores’)
check_correlation (‘DASS_Stress_Scores’, ‘DASS_Depression_Scores’)
corr:= Pearson’s correlation matrix of the data
plot:= heatmap with correlation matrix
display plot and output the nature of correlations

end of for loop

Thereafter, correlation analysis was utilized to examine the characteristics
of the DASS scores within each age group and gender. A correlation
coefficient is a numerical metric that quantifies the extent of correlation,
which represents a statistical relationship between two variables. The
variables can refer to either two features of a collection of observations,
commonly known as a sample, or two parts of amultivariate random variable
with a known distribution. Based on the methodology of similar works in
this field (Thakur et al., 2024), the specific approach that was followed
involved calculating the Pearson correlation coefficient (PCC) to determine
the correlation among the specific DASS scores. The Pearson correlation
coefficient (PCC) is a statistical measure that precisely assesses the magnitude
and nature of the linear relationship between two sets of data. The Pearson
correlation coefficient (PCC) is computed by dividing the covariance of two
variables by the product of their standard deviations. The normalized value
it offers ranges from –1 to 1, showing both the magnitude and nature of
the connection (Sedgwick et al., 2012). The pseudocode of the program that
was written in Python 3.10 to perform this correlation analysis is shown in
Algorithm 1. This program computed the results of correlation analysis per
age group per gender and presented the results in the form of a correlation
matrix. The correlation matrix generated by this program for all males in
the age group of 18–20 is shown in Figure 10. For paucity of space, the
correlation matrices of all the other diversity groups are not presented as
separate images, and the results of the same are summarized in Table 1.
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Figure 10: Correlation matrix for all males in the age group of 18 to 20.

Table 1. Summary of the results of correlation analysis from Algorithm 1.

Attributes for Correlation Analysis Nature of Correlation

Males in the age group of 18 to 20
DASS_Anxiety_Score and DASS_Stress_Scores statistically significant
DASS_Anxiety_Score and DASS_Depression_Scores statistically significant
DASS_Stress_Scores and DASS_Depression_Scores statistically significant

Females in the age group of 18 to 20
DASS_Anxiety_Score and DASS_Stress_Scores statistically significant
DASS_Anxiety_Score and DASS_Depression_Scores statistically significant
DASS_Stress_Scores and DASS_Depression_Scores not statistically significant

Males in the age group of 21 to 25
DASS_Anxiety_Score and DASS_Stress_Scores statistically significant
DASS_Anxiety_Score and DASS_Depression_Scores statistically significant
DASS_Stress_Scores and DASS_Depression_Scores statistically significant

Females in the age group of 21 to 25
DASS_Anxiety_Score and DASS_Stress_Scores statistically significant
DASS_Anxiety_Score and DASS_Depression_Scores statistically significant
DASS_Stress_Scores and DASS_Depression_Scores statistically significant

Males in the age group of 26 to 30
DASS_Anxiety_Score and DASS_Stress_Scores not statistically significant
DASS_Anxiety_Score and DASS_Depression_Scores not statistically significant
DASS_Stress_Scores and DASS_Depression_Scores statistically significant

Females in the age group of 26 to 30
DASS_Anxiety_Score and DASS_Stress_Scores not statistically significant
DASS_Anxiety_Score and DASS_Depression_Scores statistically significant
DASS_Stress_Scores and DASS_Depression_Scores not statistically significant

Males in the age group of 31 to 35
DASS_Anxiety_Score and DASS_Stress_Scores statistically significant
DASS_Anxiety_Score and DASS_Depression_Scores not statistically significant
DASS_Stress_Scores and DASS_Depression_Scores not statistically significant

The results of the correlation analysis revealed multiple novel insights.
For instance, for the age group of 18–20, the correlation between the DASS
Stress Score and the DASS Depression Score was observed to be statistically
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significant for males but not for females. For the age group of 26–30, the
correlation between the DASS Anxiety Score and the DASS Depression Score
was observed to be statistically significant for females but not for males.
In addition to this, for this age group, the correlation between the DASS Stress
Score and the DASS Depression Score was also observed to be statistically
significant for males but not for females. The work presented in this research
paper has a limitation. The results presented in this paper are based on
the data available in the dataset (Senaratne et al., 2021) which was used
for this research work. There are multiple factors that affect anxiety, stress,
and depression, which may vary from individual to individual. For instance,
during the COVID-19 outbreak, a rapid transition to online learning was
shown to be associated with a degree of stress in educators as well as in
students (Hall et al., 2022 and Thakur et al., 2023). So, it is possible that
if this study is conducted again by recruiting participants during an ongoing
virus outbreak or any other event of global concern, the results may vary as
a virus outbreak or an event of global concern may cause anxiety, stress, and
depression in individuals in multiple ways.

CONCLUSION

Many changes in social and interpersonal connections characterize the
developmental stage of young adulthood. Furthermore, young adulthood is
characterized by increased susceptibility to mental health issues and instances
of stress, anxiety, and depression. Research works in this field have shown
that depression or anxiety throughout the initial stages of adulthood may
raise the probability of developing drug misuse or addiction in the future.
Therefore, the analysis of stress, anxiety, and depression in young adults has
garnered the interest of researchers from several disciplines. However, none
of the prior works in this field have examined the analysis of stress, anxiety,
and depression in young adults while taking into account user diversity,
particularly in terms of age group and gender. The work presented in this
research paper aims to address this research gap by presenting the findings
of a comprehensive analysis of a dataset that contains the DASS Anxiety
Score, DASS Stress Score, and DASS Depression Score of 95 young adults
in the age range of 18 to 35. The gender identity of these young adults is also
available in the dataset. The methodology that was followed in this research
work involved multiple forms of data analysis and correlation analysis which
revealed several novel insights in terms of stress, anxiety, and depression
in an age-group-specific and gender-specific manner. Future work in this
area would involve performing a similar data collection of middle-aged and
elderly individuals and repeating this study to analyze the variation of stress,
anxiety, and depression in an age-group-specific and gender-specific manner
in middle-aged and elderly individuals.
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