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Abstract

This thesis investigates the levels of depression, anxiety and stress among univer-

sity students at the School of Natural Sciences, National University of Sciences and

Technology (SNS NUST) Islamabad, using the Depression Anxiety Stress Scales-21

(DASS-21). The study aims to assess the reliability of DASS-21 as a measurement

tool and to identify any significant changes in students’ mental health across differ-

ent time points. Data were collected in two phases, with the initial phase serving as

a pilot study. The tool’s internal consistency was validated using reliability analysis,

which yielded a Cronbach’s alpha value of 0.915. The DASS-21’s factor structure was

verified via confirmatory factor analysis (CFA). Comparative analysis of the mental

health data revealed no significant differences between two key time points; however,

hierarchical clustering highlighted slight elevations in stress and depression before the

End-Semester Exams (ESEs) and increased anxiety during the sports gala. These

findings suggest that while overall mental health remained stable, specific academic

and extracurricular pressures can impact students’ well-being. This study highlights

how important it is to evaluate mental health conditions continuously and put sup-

portive measures in place to assist students in managing stress and anxiety during

stressful times.

Keywords: Mental Health; DASS-21; Stress; Anxiety; Depression; Comparative

Analysis; Longitudinal Study
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Chapter 1

Introduction

One of the most important aspects of a person’s total wellbeing is their mental health.

It clearly affects how well they operate socially, physically, and emotionally. Mental

health diseases encompass a wide spectrum of problems, from stress, anxiety, and de-

pression to more serious disorders like bipolar disorder and schizophrenia. Like physical

disorders, mental health disorders affect both the brain and the body. The variation

in prevalence of mental health disorders across different continents is influenced by

cultural, economic, and social factors. For example, in some cultures there are specific

attitudes towards mental health illnesses that can affect the recognition and stigma

associated with them, which make it difficult to diagnose and treat.The accessibility

and quality of mental health services are significantly influenced by economic consid-

erations, including healthcare access and income levels. Social factors like education,

employment status, and social support networks contribute to the inconsistency ob-

served in mental health outcomes across regions. To develop effective mental health

1



interventions and support systems tailored to specific populations’ unique needs it is

important to understand the variations. This includes identifying the region, culture,

social and economic factors to address mental health issues.

1.1 Background of the Study

1.1.1 Structural Changes in Brain Due to Chronic Stress Anx-
iety and Depression

Stress, anxiety, and depression affect individuals physically through complex interac-

tions between the brain, hormones, and various bodily systems. Key mechanisms in-

clude hormonal responses, such as the activation of the hypothalamic-pituitary-adrenal

(HPA) axis, leading to cortisol release [1][2]. Elevated cortisol levels can suppress the

immune system and cause metabolic changes like weight gain. Neurotransmitter im-

balances involving serotonin, norepinephrine, and dopamine play crucial roles in mood

regulation, with low serotonin linked to depression and increased norepinephrine con-

tributing to anxiety[3]. Chronic stress can also lead to structural and functional changes

in the brain, including reduced hippocampus volume and hyperactivity in the amyg-

dala, impacting memory, emotional regulation, and anxiety [4]. Increased inflammation

associated with stress and mood disorders can contribute to physical health issues, such

as cardiovascular disease[5].Chronic stress can also result in dysregulation of the au-

tonomic nervous system, which can contribute to persistent tension and anxiety by

prolonging the activation of the sympathetic nervous system (SNS) and inhibiting the



parasympathetic nervous system (PNS).

1.1.2 Physical Manifestations of Stress Anxiety and Depression

Stress often manifests physically as headaches, muscle tension, or pain. It can cause

chest pain and rapid heartbeat, leading to fatigue and sleep problems[6]. Gastroin-

testinal issues such as an upset stomach, nausea, and diarrhea are common, along with

changes in appetite, resulting in either loss of appetite or overeating[7]. Stress can also

trigger anxiety, irritability, depression, social withdrawal, and poor concentration.

Abdominal pain, lightheadedness, dizziness, and fast breathing or heart rate are some

of the physical effects of anxiety. People may suffer from headaches, exhaustion, insom-

nia, indigestion, chest pain, and a compromised immune system. Additionally, anxiety

can make asthma symptoms worse. [8].

Depression’s physical symptoms include sleep problems, whether too much or too little

sleep, and fatigue with a lack of energy. Sufferers may experience unexplained aches

and pains, digestive issues like nausea, diarrhea, or constipation, and significant ap-

petite changes, leading to weight loss or gain. Depression can also cause irritability,

loss of interest in sex, and other physical discomforts [9].

The coexistence of chronic pain and depression can lead to a cycle of worsening symp-

toms.Depression is substantially more common in patients with chronic pain, and vice

versa. For instance, individuals with chronic pain conditions like migraines or back



pain are at higher risk of developing depression, with the severity and duration of pain

correlating with the severity of depressive symptoms. This interaction involves com-

plex neurobiological mechanisms, with significant alterations in the ACC, amygdala,

hippocampus, PFC, insula, and thalamus[10].

Patients with depression and chronic pain often have dysfunction in the dorsolateral

prefrontal cortex (DLPFC), a region of the prefrontal cortex that affects higher cog-

nitive skills and emotional control.[11][12]. The insular cortex integrates sensory and

emotional information and shows alterations in both conditions. Finally, the Thala-

mus, a relay station for sensory information, is implicated in both pain processing and

mood regulation, with changes in activity noted in individuals with chronic pain and

depression[13].

1.1.3 Global Mental Health Overview

In Africa, mental health disorders are prevalent, with approximately 13 percent of the

population affected. Access to services for mental health, however, is very restricted.

In low- and middle-income nations, more than 75 percent of people do not receive

treatment for illnesses like depression.[14]. The challenges in Africa include stigma,

limited resources, and the impact of conflict and poverty, which exacerbate mental

health issues and impose a significant economic burden on these nations.

Asia presents a diverse mental health landscape. Countries like Vietnam and Taiwan



report some of the lowest prevalence rates of mental disorders, while regions in South

Asia face high rates of anxiety and depression [15]. With a range of 41–44 percent,

South Korea, Malaysia, and Japan have the largest percentage of workers at higher

risk of mental health problems. In contrast, Vietnam, Taiwan, and Indonesia report

lower rates, with 35 percent, 35 percent, and 17 percent of employees, respectively.

However, the prevalence of mental disorders remains significant across Asia, with 82

percent of employees having elevated risk of developing issues[16]. The cultural stigma

associated with mental illness continues to be a major obstacle to getting treatment.

The situation surrounding mental health is further complicated by the fact that access

to mental health care is sometimes restricted, especially in rural areas.

Europe has a high prevalence of mental health disorders, with about 19 percent of

the population affected[17]. Despite better access to mental health services in high-

income countries, significant gaps remain, especially in Eastern Europe. Stigma and

discrimination continue to affect treatment-seeking behavior, underscoring the need for

improved mental health awareness and resources.

North America, particularly the United States, has one of the highest rates of mental

health disorders, with 20 percent of adults experiencing conditions like anxiety and

depression[18].Furthermore, mental health issues, including anxiety and depression,

are quite prevalent in Australia, with Indigenous groups experiencing even higher rates

of these conditions. There are differences in access to mental health care, particularly



for rural and Indigenous groups, even if it is better than in many other places. Tailoring

strategies that take geographic and cultural characteristics into account is necessary to

address these differences.

1.2 Mental Health of People in Pakistan

In Pakistan, mental health disorders are a significant concern, with approximately 24

million people (about the population of Texas) requiring mental healthcare[19]. Up to

10 percent of the population, or around 20 million people, are thought to be affected by

mental illnesses nationwide. This is roughly equivalent to the population of New York.

Anxiety, schizophrenia, and depression are common mental health conditions. Depres-

sion alone affects 17 million individuals, or roughly the population of New York.[20].

These issues are exacerbated by factors such as poverty and social isolation. Despite

the high prevalence, only about 10 percent of individuals with mental illness receive any

form of treatment due to barriers like stigma, lack of awareness, inadequate resources,

and limited access to mental health services, especially in rural areas.

It is concerning how few mental health specialists there are in Pakistan. There is

one psychiatrist accessible for every half a million individuals, as there are only about

400 trained psychiatrists and about 500 psychologists.[21]. This shortage significantly

impacts the availability and quality of mental health care. The lack of professionals

per capita creates a massive treatment gap, leaving over 90 percent of people with



common mental disorders untreated. Additionally, mental disorders contribute signif-

icantly to the overall disease burden in Pakistan, with depression being the leading

cause of disability-adjusted life years (DALYs). The burden has increased from 1990

to 2019, particularly among young and middle-aged adults.

Estimates of the prevalence of common mental diseases in Pakistan vary greatly; for

females, they range from 25 percent in urban regions to 72 percent in rural areas, and

for males, they range from 10 percent in urban areas to 44 percent in rural areas.[22].

Mental health disorders are associated with a significant economic burden, affecting

productivity and quality of life. Financial difficulties faced by families often hinder the

management and treatment of these disorders. The barriers to accessing mental health

care include societal stigma, which discourages people from seeking help, and limited

treatment facilities and trained professionals [23]. There is also an inadequate mental

health budget, with less than 1 percent of the total health budget dedicated to mental

health issues.

Several successful mental health awareness programs in Pakistan aim to improve un-

derstanding and reduce stigma associated with mental health issues. The Pakistan

Association for Mental Health (PAMH) provides mental health services and works

to reduce stigma. Through community-based mental health services, school mental

health programs, and awareness campaigns, the British Asian Trust has been actively

changing the mental health landscape. The President’s Initiative for Mental Health in



Schools, launched in 2019, promotes mental health in schools by training teachers to

recognize and manage mental health problems among students. Additionally, Mental

Health Awareness Month in May provides an opportunity for various organizations to

raise awareness and promote mental health resources.

1.3 Mental Health of Students in Pakistan

Due to a number of socioeconomic issues and the COVID-19 pandemic, student mental

health in Pakistan has become a critical concern. Recent studies indicate that a siz-

able portion of students in Pakistan experience mental health issues, with 39 percent

reporting low mood, 36 percent experiencing anxiety, and 25 percent facing depression.

Medical students are particularly affected, with anxiety rates reported as high as 74.2

percent[24]. Factors contributing to these challenges include intense academic compe-

tition, societal expectations, and familial pressures to achieve high grades, creating a

competitive environment that can lead to stress, anxiety, and even suicidal behaviors

among students.

The consequences of untreated mental health issues can be severe. In the short term,

students may experience diminished interest in social activities and academic perfor-

mance. Long-term effects can include substance abuse and self-destructive behaviors,

with reports indicating that approximately 13,000 suicides occurred in Pakistan in

2012, many linked to untreated mental health conditions[25]. Additionally, research



indicates that, due to societal expectations and cultural norms, female students may

experience higher levels of stress and anxiety than their male counterparts. In one

study, female medical students exhibited higher anxiety and depression rates, high-

lighting the need for gender-sensitive mental health interventions[26].

Addressing these challenges requires systemic changes and comprehensive mental health

frameworks tailored to the needs of Pakistani students. This includes promoting dig-

ital mental health services, increasing awareness, and providing counseling resources

within educational institutions. Shifting the focus from competition to collaboration in

learning environments could help alleviate stress and improve overall mental well-being

among students. Ensuring access to mental health services and fostering a culture of

support are crucial steps in addressing these issues.

Students’ mental health problems can be both exacerbated and mitigated by parents

and teachers. Students’ mental health issues can be greatly exacerbated by a variety

of factors, including a lack of knowledge, high expectations, poor communication, stig-

matizing attitudes, and a lack of support from parents and instructors. On the other

hand, students can be empowered to effectively manage their mental health through

modeling healthy coping mechanisms, encouraging open communication, cultivating

supportive connections, educating themselves about mental health issues, and advo-

cating for better mental health resources.

Training teachers to better identify early signs of mental health issues in students is



essential for fostering a supportive educational environment. Comprehensive training

programs should focus on early identification of mental health issues, including rec-

ognizing behavioral changes, emotional distress, and academic performance declines.

Incorporating mental health first aid training into teacher education can equip educa-

tors with the skills to respond effectively to students in crisis. Practical strategies such

as observation and documentation, enhanced communication skills, and collaboration

with mental health professionals are vital.

Creating a mental health culture within schools, providing access to resources, and

offering ongoing professional development opportunities for teachers can further sup-

port their efforts in addressing students’ mental health challenges. In order to mitigate

mental health difficulties among their pupils and promote general well-being, educa-

tors can play a crucial role by providing thorough training programs, facilitating open

dialogues, and creating a friendly school atmosphere.

1.4 The DASS-21

The Depression Anxiety Stress Scales-21, or DASS-21 for short, are a trio of self-report

measures created by Lovibond, S.H. and Lovibond, P.F. (1995) to gauge the negative

emotional states of stress, anxiety, and depression. [27]. It is a condensed version of

the 42-item original DASS questionnaire, with 21 items total—7 items for each scale.

Higher scores indicate more severe levels of stress, anxiety, or depression. Each item



is rated from 0 (did not apply to me at all) to 3 (applied to me very much, or most

of the time). The final score for each scale is determined by adding the points for all

pertinent elements, and this process is repeated for each scale. This process reflects

the DASS-21’s shorter length than the original edition. The severity labels for each

scale—normal, mild, moderate, severe, and extremely severe—are used to interpret

these scores.

The DASS-21 is a commonly employed screening instrument that evaluates symptoms

of stress, anxiety, and depression in order to help identify people who are experiencing

severe emotional distress. It is particularly useful for tracking changes in symptoms

over time, such as before and after treatment [11].It is crucial to remember that DASS-

21 is a screening tool rather than a diagnostic one. Scores should be interpreted within

the context of a clinical interview and other relevant information. The scales are not

specific to disorders and may not distinguish between diverse types of anxiety or de-

pression, underscoring the necessity for comprehensive clinical evaluation.

It has been demonstrated that the DASS-21 possesses significant psychometric quali-

ties, such as convergent validity and good internal consistency.[28]. It has been vali-

dated across various populations, including clinical and non-clinical samples, and has

been translated into multiple languages, ensuring its applicability in diverse settings[29].

Additionally, the DASS-21 has demonstrated sensitivity to change in mental health

symptoms over time, making it effective for assessing the impact of interventions and



tracking changes in depression, anxiety, and stress levels. Studies have also found the

DASS-21 to have good test-retest reliability, indicating that it provides consistent re-

sults when administered at different time points, supporting its use for longitudinal

assessment of mental health[30].

The shorter DASS-21 is comparable to the original 42-item DASS in factor structure,

reliability, and validity. A thorough assessment of stress, anxiety, and depression can

still be obtained by using the shortened version, which can lessen participant burden. It

is important to understand the limitations of DASS-21 notwithstanding its usefulness.

As a screening measure, it should not be used as the sole basis for diagnosis. Scores

should consider the specific context and population being assessed to ensure accurate

and meaningful use of the tool.

1.4.0.1 Psychometric Properties of the DASS-21

The DASS-21 (Depression Anxiety Stress Scales - 21 items) is recognized for its strong

psychometric properties, contributing to its reliability and effectiveness as a mental

health assessment tool. One of its key strengths is high internal consistency across

its three subscales—depression, anxiety, and stress. Research indicates that the Cron-

bach’s alpha coefficients for these subscales typically range from 0.78 to 0.91, demon-

strating good reliability[31]. High internal consistency means that the items within

each subscale effectively measure the same underlying construct, ensuring the scale’s



reliability in various contexts. It also boasts a clear factor structure, with three distinct

subscales corresponding to depression, anxiety, and stress. This structure allows for

meaningful interpretations of scores across different populations. The DASS-21 is a

useful tool for monitoring treatment outcomes and the efficacy of therapies since it has

also shown sensitivity to changes in mental health status over time. Because of this

sensitivity, medical professionals and researchers are able to track patients’ develop-

ment and make well-informed treatment plan selections.

Moreover, the DASS-21’s cultural adaptability enhances its utility as a global tool for

assessing mental health. It has been successfully adapted and validated in various cul-

tural contexts, ensuring its applicability across different populations. The ease of use

of the DASS-21 also contributes to its popularity; as a brief self-report questionnaire, it

can be completed quickly, making it suitable for clinical and research settings without

placing a significant burden on respondents[32].

1.4.0.2 Comparison to Longer Version DASS-42

The DASS-21 (Depression Anxiety Stress Scales - 21 items) and its longer counterpart,

the DASS-42, both exhibit strong psychometric properties, though there are some dif-

ferences worth noting in their internal consistency. The three subscales of the DASS-21

exhibit strong internal consistency, with Cronbach’s alpha values often falling between

0.78 and 0.94. In particular, the anxiety subscale runs from 0.78 to 0.92, the stress



subscale from 0.79 to 0.90, and the depression subscale often has values between 0.81

and 0.94.[33].

Standardized cutoff scores for each subscale are provided in both versions, classify-

ing findings as normal, mild, moderate, severe, or extremely severe. This uniformity

facilitates simple result interpretation and comparison between various patients and

environments. Additionally, the DASS-21 has proven versatile, being successfully used

across various age groups and cultural contexts, which enhances its applicability in

diverse clinical populations. While the DASS-42 may offer slightly higher reliability

due to its longer format, the DASS-21 offers significant advantages in terms of time

efficiency and ease of use without compromising on psychometric robustness. Because

of this, the DASS-21 is a highly recommended option in numerous clinical and research

contexts, offering a dependable and useful instrument for evaluating stress, anxiety,

and depression.

1.5 Problem Statement

Even though mental health problems are common, there are not many long-term re-

search that look at the Depression Anxiety Stress Scales-21’s (DASS-21) consistency

and reliability over time. Clinicians and academics can benefit greatly from knowing

how mental health states vary over time and how reliably the DASS-21 captures these

changes.



Up until the COVID-19 outbreak, university students’ mental health assessments in

Pakistan have not received much attention from researchers. Unprecedented stressors

brought on by the epidemic underscored the significance of mental health, prompting

a boom in research on the subject. Nevertheless, there is a dearth of pre-pandemic

literature available, and the majority of this research is focused on the COVID-19 era.

This emphasizes the necessity of continuing research to comprehend overall population

patterns in mental health outside of the pandemic environment.

In order to close these gaps, DASS-21 data that were gathered at three distinct times

points were compared in this study. Through an analysis of the mental health status of

students at SNS NUST (National University of Sciences and Technology) Islamabad,

this study attempts to offer a thorough grasp of mental health patterns and the valid-

ity of the DASS-21 as a measure of these patterns over an extended period of time in

Pakistan.

1.6 Objectives of the Study

The following are the study’s objectives:

1. Assess the Consistency and Reliability of the DASS-21: to assess the

Depression Anxiety Stress Scales-21’s (DASS-21) reliability and consistency when

used to measure Pakistani university students’ mental health at three distinct

intervals.



2. Evaluate the Consistency of DASS-21 Scores Across Three Time Points:

to evaluate the DASS-21 scores’ consistency at three different time points in order

to confirm the tool’s long-term dependability.

3. Analyze Longitudinal Changes in Mental Health: to look into the long-

term changes in stress, anxiety, and depression levels among SNS NUST Islam-

abad university students over the given time periods.

4. Compare the Total Scores of Each Factor Over Time: To compare the

total scores of each factor (depression, anxiety, and stress) over time, identifying

patterns and trends in mental health states.

5. Determine Notable Shifts in Mental Health Status: to pinpoint any note-

worthy alterations in the participants’ mental health condition over the course of

the three time points, emphasizing pivotal moments or elements impacting these

modifications.

1.7 Research Questions

The following research questions are the focus of this investigation:

1. How consistent and reliable is the DASS-21 in measuring mental health states

over two different time points among university students in Pakistan?



2. Do the DASS-21 scores show consistency over two different time periods, sug-

gesting that the tool is reliable over an extended period of time?

3. What are the longitudinal changes in depression, anxiety, and stress levels among

university students at SNS NUST Islamabad, and are there significant patterns

or trends in these changes over time?

1.8 Significance of the Study

1. Enhanced Understanding of Mental Health Trends: This study offers a

deeper knowledge of how mental health states—specifically, depression, anxiety,

and stress—evolve over time among Pakistani university students by performing

a longitudinal analysis of the DASS-21 scores. This is essential for determining

the key times when pupils might be more vulnerable to mental health problems.

2. Validation of the DASS-21 Tool:The DASS-21 is a popular tool for men-

tal health assessments, and the study evaluates its reliability and consistency

throughout a number of time periods. By demonstrating this tool’s dependabil-

ity in a Pakistani setting, researchers and clinicians can utilize it with confidence

for upcoming mental health assessments and interventions.

3. Addressing a Research Gap:There has not been much research on mental

health in Pakistan, especially longitudinal studies. With few pre-pandemic data



available, the majority of studies currently in existence concentrate on the ef-

fects of the COVID-19 pandemic. By offering a more comprehensive temporal

perspective on student mental health, both within and outside of the pandemic

context, our study helps close this gap.

4. Informed Interventions and Policies: The creation of focused mental health

therapies and support services for college students can be guided by the study’s

conclusions. Legislators and academic institutions can create more efficient men-

tal health programs that cater to the individual requirements of students by

recognizing notable shifts and patterns in mental health over time.

5. Contribution to Global Literature: This study contributes to the worldwide

body of knowledge on mental health by offering perspectives from the setting of a

poor nation. Comparing the findings with comparable research from other areas

can help us better understand how cultural and environmental influences affect

mental health.

6. Promoting Mental Health Awareness: This study can contribute to in-

creasing awareness about the necessity of routine mental health examinations

and support networks inside Pakistani educational institutions by highlighting

the significance of mental health among university students. This may result in

a less stigmatized approach to mental health care and encourage students to get



treatment when they need it.

1.9 Scope and Limitations

1.9.1 Scope of the Study

1. Longitudinal Analysis:The research employs a longitudinal examination of

DASS-21 scores to assess alterations in stress, anxiety, and depression at two

distinct intervals. This method offers a dynamic perspective on the state of

university students’ mental health.

2. Tool Validation: The study adds to the validation of this mental health assess-

ment instrument in the Pakistani setting by evaluating the DASS-21’s consistency

and reliability. This may improve how it is used in next studies and therapeutic

settings.

3. Comparative Analysis: The study compares mental health scores across three

time points, offering insights into how mental health states evolve over time. This

helps identify critical periods and trends that are essential for developing effective

interventions.

4. Focus on University Students: The research focuses on university students

at SNS NUST Islamabad, providing specific insights into the mental health chal-

lenges faced by this demographic. These findings can inform targeted mental



health support programs within educational institutions.

5. Contribution to Pakistani Mental Health Research: This study addresses

a major gap in the literature by addressing the paucity of mental health studies

conducted in Pakistan prior to the COVID-19 pandemic. It offers a starting point

for further research on trends in mental health and the efficacy of therapies in

the Pakistani setting.

6. Policy and Intervention Development: The study’s findings can guide pol-

icymakers and educational institutions in designing and implementing mental

health programs tailored to the needs of university students. This can lead to

more effective strategies for promoting mental well-being and academic success.

1.9.2 Limitations of the Study

1. Sample Size and Generalizability: The study’s sample size is restricted to

SNS NUST Islamabad university students, who might not be entirely representa-

tive of Pakistan’s university population. As a result, it is possible that the results

cannot be applied to different age or student populations.

2. Self-Report Bias: Self-reported data, which the DASS-21 depends on, is prone

to biases such social desirability or false self-evaluation. The accuracy of the

results may be impacted by participants’ overreporting or underreporting of their

symptoms.



3. Attrition Rates: Participant retention in longitudinal studies is frequently

problematic over time. Later in the study, attrition may result in a lower sample

size, which could have an impact on the validity and reliability of the findings.

4. External Influences:Various external factors, such as academic pressure, per-

sonal issues, or socio-economic changes, could influence participants’ mental

health states over time. These factors might not be fully accounted for, im-

pacting the interpretation of the results.

5. Limited Temporal Scope: The study’s period might not be sufficient to cap-

ture long-term trends and changes in mental health. Longer follow-up periods

could provide more comprehensive insights into mental health trajectories.



Chapter 2

Literature Review

2.1 Introduction

The impact of mental health problems on students’ academic performance and general

well-being is a developing concern. This chapter examines the body of research on

student mental health, with a focus on healthcare disciplines, as well as the instruments

available for mental health assessments. An overview of the Depression Anxiety Stress

Scales-21 (DASS-21) and its use in multiple studies is given in this chapter. The goal

is to create a thorough grasp of the DASS-21’s importance in these evaluations as

well as the prevalence, evaluation, and consequences of mental health problems among

healthcare students.

2.2 Mental Health and Its Importance

A person’s mental health has a significant impact on their general well-being and affects

their thoughts, feelings, and social interactions. It affects everyday functioning and
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quality of life severely and includes emotional, psychological, and social elements. The

significance of mental health in many settings has been emphasized by recent research,

underscoring the necessity of continuous investigations to guide public health policies

and interventions.

2.2.1 Importance of Mental Health

1. Impact on Daily Life: Good mental health enables individuals to cope with

stress, build relationships, and achieve personal goals. Poor mental health can

lead to difficulties in these areas, affecting overall life satisfaction.

– Coping with Stress: Trauma has a significant impact on marital dynamics,

as demonstrated by a study looking at how posttraumatic stress disorder

(PTSD) affected spouse relationships among victims of natural disasters.

Sustaining mental well-being cultivates resilience, empowering people to pro-

ficiently handle stress. [34].

– Relationships: Social ties are essential for mental health, according to re-

search on social anxiety levels among college students before, during, and

after the COVID-19 epidemic. Students also reported higher levels of social

anxiety. An individual’s ability to establish and sustain healthy relation-

ships may be hampered by poor mental health.[35].

– Personal Goals: Early intervention for first-episode psychotic mania in bipo-



lar disorder patients highlights the significance of prompt treatment to en-

hance outcomes. Setting and pursuing personal goals is made possible by

good mental health, which enhances life happiness in general.

2. Connection to Physical Health: Mental health is linked to physical health.

Conditions like anxiety and depression can exacerbate physical health issues,

while chronic illnesses can worsen mental health.

– Multimorbidity in Severe Mental Illness: According to a recent BMJ Men-

tal Health study, multimorbidity—the term for the combination of several

physical health conditions—is twice as common in people who suffer from

severe mental illness. This study examined data from more than 194,000

mental health patients and found that many of these people had respiratory

problems, metabolic illnesses, and hypertension. The results highlight the

necessity of integrated healthcare strategies that concurrently treat physical

and mental health.[36].

– Impact of Chronic Illness on Mental Health: Research indicates that chronic

physical conditions can lead to mental health issues. For instance, individ-

uals with chronic diseases like diabetes or heart disease often experience

higher rates of depression and anxiety. This reciprocal relationship sug-

gests that managing physical health is crucial for maintaining mental well-



being[37].

– Physical Health’s Influence on Mental Well-being: A study from Australia

demonstrated that physical health significantly impacts mental health out-

comes. The research found that improvements in physical health scores

were associated with corresponding improvements in mental health scores.

Specifically, a one-point improvement in physical health was linked to a

0.43-point increase in mental health scores, illustrating the direct influence

of physical health on mental well-being[38].

– Barriers to Healthcare Access: Access to healthcare for people with mental

health disorders is frequently impeded, which can exacerbate their physical

health. According to a survey, individuals with mental health disorders are

less likely to get regular medical care, which increases the risk of untreated

or undetected physical health ailments. The cycle of poor mental health

causing poor physical health and vice versa may be exacerbated by this lack

of availability.

– Effects of Mental Health on Chronic Disease Management: Mental health

conditions can complicate the management of chronic diseases. For exam-

ple, depression is associated with poorer adherence to treatment regimens

for chronic illnesses, resulting in worse health outcomes. This highlights



the importance of addressing mental health when treating physical health

conditions to improve overall health outcomes [39] [40].

3. Social and Economic Costs: There is a substantial global burden of men-

tal health issues, affecting about 450 million individuals. According to World

Health Organization (WHO) projections, depression is expected to rank among

the primary causes of disease burden in the upcoming years, underscoring the

importance of developing efficacious interventions for mental health promotion

and treatment.

– Prevalence and Burden: The World Health Organization (WHO) estimates

that mental health illnesses impact more than 450 million individuals world-

wide [41]. These illnesses carry a heavy burden; in 2010, mental and drug use

disorders accounted for 10.4 percent of the world’s disease burden and were

the primary cause of years spent disabled across all disease categories.[42].

– Economic Costs: The financial toll that mental health illnesses take is enor-

mous. According to a research that was published in eClinicalMedicine, a

division of The Lancet Discovery Science, the economic cost of mental illness

in 2019 was anticipated to be around USD 5 trillion. On a regional scale,

these losses might make up 4 percent of Eastern sub-Saharan Africa’s GDP

and 8 percent of High-income North America’s GDP. Crucially, estimates



indicate that these expenses would rise at an exponential rate over the next

15 years, reaching 2.5 trillion USD in 2010 (or around 3 trillion USD in

2019) by 2030.[43].

– Impact on Economic Growth: Because they reduce the availability of capital

and labor, mental illnesses can have a substantial negative effect on economic

growth by lowering economic output. A vicious cycle of poverty and disease

can be created at the home level by the burden of mental illness.

– Need for Effective Interventions: Effective mental health promotion and

treatment methods are desperately needed, as the World Health Organi-

zation (WHO) estimates that depression will rank among the main causes

of disease burden in the years to come (WHO, 2022). Purchasing mental

health support systems can result in several positive effects, such as increased

worker wellbeing, less absenteeism, and increased productivity.

4. Stigma and Access to Care: Stigma surrounding mental health can pre-

vent individuals from seeking help. Research indicates that barriers such as

fear of judgment, cost, and cultural insensitivity hinder access to mental health

services[44].



2.2.2 Recent Research Findings

1. Posttraumatic Stress Disorder and Relationships: A longitudinal study

examined the effects of PTSD on spousal relationships among natural disaster

victims, revealing significant relational dynamics influenced by trauma[45].

2. Social Anxiety in University Students: A study assessing social anxiety

levels during and after the COVID-19 pandemic found that social connections

are vital for mental well-being, with increased social anxiety reported among

students. The research highlighted barriers to accessing mental health services,

including cultural stigmas[46].

3. Early Intervention in Psychosis:Early intervention is crucial for improving

outcomes in first-episode psychotic mania in bipolar disorder patients, according

to research on the subject.[47].

4. Smoking Cessation Interventions:A study explored the role of social net-

works in smoking cessation among individuals with serious mental illness, sug-

gesting that these networks could be leveraged for effective interventions[48].

5. Mental Health and Surgical Outcomes: A systematic review indicated that

mental health comorbidities, particularly depression, negatively impact postop-

erative outcomes in patients undergoing total ankle arthroplasty, underscoring



the need for integrated healthcare approaches[49].

2.3 Tools for Mental Health Assessment

Mental health assessment tools are essential for clinicians to evaluate and monitor

the mental health of their patients effectively. These tools range from standardized

questionnaires to structured interviews, each designed to assess various mental health

conditions and symptoms. Below is an overview of some commonly used mental health

assessment tools categorized by their primary focus.

2.3.1 General Categories of Mental Health Assessment Tools

Anxiety Assessment Tools

The common mental health illness known as generalized anxiety disorder (GAD) has a

substantial negative influence on people’s everyday functioning and quality of life. To

quantify symptom intensity, diagnose GAD, and gauge anxiety levels, numerous instru-

ments and scales have been devised.[50]. The Generalized Anxiety Disorder-7 (GAD-7)

scale, created by Spitzer R. L. in 2006, is one of the most well-known instruments. It

is a quick and effective self-report tool for determining whether a person has GAD and

evaluating the severity of their symptoms. The DSM-IV symptom criteria for GAD

were included in the item pool that was initially developed. It was then refined to a

7-item scale based on the item that had the highest association with the total score

of the 13-item scale. The GAD-7 showed outstanding test-retest reliability (intraclass



correlation = 0.83) and great internal consistency (Cronbach alpha =.92).[51].

A criterion-standard study assessed the validity and reliability of the GAD-7 in fifteen

US primary care clinics. A mental health expert conducted a telephone interview with

965 of the 2740 adult patients, enabling comparisons between self-report and inde-

pendent diagnosis.[52]. At the determined cut point, the GAD-7 demonstrated strong

construct, procedural, criteria, and specificity, scoring 89 percent and 82 percent, re-

spectively. Significant functional impairment was connected with rising GAD-7 scores

in a number of categories. Factor study verified that GAD and depression are sepa-

rate dimensions with independent effects on functional impairment and disability, even

though they frequently co-occur with depression. The GAD-7 demonstrated strong

agreement across interviewer-administered and self-report forms, confirming its use in

clinical practice and research.

The Hamilton Anxiety Rating Scale (HARS), which is a globally renowned instru-

ment for assessing anxiety levels, is another often used evaluation tool. Its allowable

factor structure is still flexible, though. Its psychometric qualities have been refined

and validated by recent study. For example, normative anxiety prevalence rates were

obtained in a study concentrating on a Persian sample, wherein 15.2 percent of re-

spondents reported mild anxiety and 2.3 percent reported severe anxiety.[53].A two-

factor model that distinguished between cognitive and physiological symptoms was

found in the study, and it turned out to be both theoretically and statistically ad-



equate. This distinction facilitates comprehension of the efficacy of various therapy

approaches. The two-factor paradigm offers a clearer understanding of anxiety as a

general construct, and the Hamilton Anxiety Rating Scale remains a valuable tool for

measuring anxiety.[54].

Another often used norm-referenced instrument for screening for anxiety disorders is

Zung’s Self-Rating Anxiety Scale (SAS). Nevertheless, Dunstan and Scott’s (2018) re-

cent study has called into question if the current cut-off is still a sufficient way to

determine whether a disease is present. In both clinical and community samples, their

study looked at sensitivity and specificity values in relation to diagnoses made with the

Patient Health Questionnaire (PHQ). According to their research, the best cut-off point

is somewhere in between Zung’s original and current recommendations. The initial raw

score cut-off of 40 would be more acceptable for research situations, they decided, even

though the current cut-off of 36 might be appropriate for clinical screening. In order to

balance the prevalence rates and potential expenses of false negative and false positive

results, this adjustment

Depression Assessment Tools

According to a meta-analysis, the Patient Health Questionnaire-9 (PHQ-9) is a valid

measure for identifying serious depression. A cut-off score of 10 maximizes combined

sensitivity (0.88) and specificity (0.85) across a range of diagnostic interviews.[55].The

PHQ-9 was further verified in a Chinese study involving patients with major depressive



disorder, showing strong internal consistency and good construct validity (Cronbach’s

alpha = 0.892).[56].

A Shanghai study conducted in response to COVID-19 assessed depression and anxi-

ety in 2000 patients using the PHQ, the Generalized Anxiety Disorder Scale, and the

Self-Rating Anxiety Scale in an effort to provide early psychological therapies.[57].

Among adults living with HIV in Kenya, the Generalized Anxiety Disorder-7 (GAD-7)

scale demonstrated satisfactory test-retest reliability (ICC = 0.70) and strong internal

consistency (alpha = 0.82). Its strong convergent validity with the PHQ-9 and unidi-

mensional structure were verified.[58].

Effective screening instruments are the Zung Self-Rating Anxiety Scale (SAS) and Self-

Rating Depression Scale (SDS). According to a study that compared the Zung scales

to the Depression Anxiety Stress Scale (DASS), the DASS shown superior specificity,

but the Zung scales had higher sensitivity (Dunstan, D. A., Scott, N., and Todd, A. K.

2017). The Zung cut-offs could be changed to improve accuracy. In order to balance

false positives and negatives in research contexts, a different study recommended using

a higher cut-off of 40 for the SAS. [59].

2.3.2 Importance of Mental Health Assessment Tools

Mental health assessment tools are crucial for effective evaluation and treatment, of-

fering a structured method for clinicians to gather patient information, aiding diag-



nosis, treatment planning, and progress monitoring. These tools provide standardized

measures for reliable and valid assessments across diverse populations and settings,

facilitating consistent comparisons over time and among different patient groups.

They enhance communication between patients and clinicians by providing common

language for discussing mental health issues, which improves understanding and strength-

ens therapeutic relationships. Regular use allows clinicians to monitor symptoms and

treatment responses, track changes, adjust plans, and evaluate intervention effective-

ness, essential for managing chronic conditions.

Validated assessment tools support evidence-based practice, informing clinical decisions

with data grounded in research and best practices, leading to improved patient out-

comes. Additionally, many tools help identify risks like suicidal ideation or self-harm,

enabling timely interventions and ensuring patient safety.

2.4 The DASS-21

Developed by Lovibond and Lovibond (1995), the DASS-21 is intended to offer a thor-

ough evaluation of stress, anxiety, and depression. There are seven items in all, one for

each of the three subscales.

The DASS-21 has been validated across various populations and has shown strong relia-

bility and validity [60]. It is particularly useful in settings where time constraints make

longer assessments impractical. The tool has been used in numerous studies to assess



mental health in diverse groups, including healthcare students. Its ability to measure

three dimensions of mental health simultaneously makes it a valuable instrument for

comprehensive mental health assessments[22].

2.5 Previous Studies Using the DASS-21

The DASS-21 has been used in numerous research to evaluate healthcare students’ men-

tal health. For example, a study conducted at Qatar University with 1,378 medical

students found that considerable amounts of stress, anxiety, and despair were present.

The DASS-21 revealed that 34.7 percent of students exhibited symptoms of severe to

extremely severe anxiety, 15.4 percent had symptoms of severe to extremely severe

stress, and 21 percent had symptoms of severe to extremely severe depression.[61].

These findings highlight the high prevalence of mental health issues among health-

care students and underscore the importance of using reliable assessment tools like the

DASS-21.

A high frequency of mental health issues was discovered in another study focusing on

medical students in Qatar, with 10.4 percent reporting severe anxiety and 39.6 per-

cent indicating psychological distress. [62]. Significant relationships between mental

health problems and sociodemographic characteristics like parental education, aca-

demic achievement, and stigma associated with mental health were also found by the

study. These results imply that larger societal variables as well as academic pressures



have an impact on mental health problems among medical students.

The connection between medical students’ mental health and suicidal conduct has also

been studied. In a study of 531 medical students, suicide behavior was detected in 19.6

percent of cases, with depression and inadequate coping mechanisms being important

risk factors. [63].The study underlined how important it is to provide early assistance

and intervention for mental health concerns in order to address suicide behavior in

adolescents.

Innovative methods for classifying mental health have been created in addition to these

research, such as the Multimodal and Multi-Teacher Knowledge Distillation model.

[64]. This algorithm improves mental health classification by integrating many data

sources, such as text and voice. These developments demonstrate how mental health

assessments are developing and the possibility for more thorough and precise assess-

ments.

2.6 Summary

This chapter elaborated on mental health issues faced by healthcare students, empha-

sizing the importance of mental health for overall well-being and academic performance.

Mental health impacts daily life, stress management, relationships, and personal goals.

It is linked to physical health, with poor mental health exacerbating physical condi-

tions and vice versa. The social and economic costs of mental health disorders are



significant, highlighting the need for effective interventions.

Recent research findings highlight the profound impact of mental health on various

aspects of life. Studies show the influence of mental health on relationships, social

anxiety, early intervention in psychosis, smoking cessation, and surgical outcomes. For

instance, research indicates that maintaining good mental health fosters resilience,

enabling individuals to manage stress effectively and build healthy relationships. Fur-

thermore, conditions like anxiety and depression can complicate the management of

chronic diseases, underscoring the importance of addressing mental health in treatment

plans.

The crucial function of mental health assessment tools is also covered in this chapter.

These instruments offer standardized, organized assessments that support progress

tracking, therapy planning, and diagnosis. The Zung Self-Rating Anxiety Scale (SAS),

Hamilton Anxiety Rating Scale (HARS), Generalized Anxiety Disorder-7 (GAD-7),

and Patient Health Questionnaire-9 (PHQ-9) are among the frequently utilized instru-

ments. These tools promote evidence-based practice, permit continuous monitoring,

and improve patient-clinician communication.

This chapter also discusses the vital role that mental health evaluation tools play. These

tools provide structured, standardized examinations to aid in diagnosis, therapy plan-

ning, and progress monitoring. Among the often used tools are the Zung Self-Rating

Anxiety Scale (SAS), Hamilton Anxiety Rating Scale (HARS), Generalized Anxiety



Disorder-7 (GAD-7), and Patient Health Questionnaire-9 (PHQ-9). These resources

enhance patient-clinician contact, support evidence-based practice, and enable ongoing

monitoring.



Chapter 3

Methodology

3.1 Research Design

Using a longitudinal research approach, this study gathers participant data on the

Depression Anxiety Stress Scales-21 (DASS-21) at two distinct intervals. The DASS-

21’s consistency as a measurement tool and the assessment of changes in mental health

over time are made possible by this design. Two separate phases of digitally created

forms were used to gather data from students at the School of Natural Sciences (SNS),

National University of Sciences and Technology (NUST), in Islamabad.

To evaluate the viability and dependability of the DASS-21 as a screening tool, the

study first carried out a pilot study. The values of Chron Back’s Alpha and Inter-Item

Correlation were computed to assess the dependability. This stage functioned as a

preliminary examination, guaranteeing the suitability of the instrument and improving

the techniques for gathering data, laying the groundwork for the stages that followed.

The pilot study also established the sample size needed for the comparative analysis
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in phases one and two, guaranteeing that the research had sufficient power to identify

noteworthy trends and changes.

Through repeated administration of the DASS-21, changes in the students’ mental

health condition throughout time were noted and assessed. A deeper understanding

of the psychological difficulties faced by college students can be gained by using tests

such as the independent t-test and hierarchal clustering to assess participant trends in

stress, anxiety, and depression. These tests helped identify any significant changes or

trends in mental health.

To summarize, the DASS-21 instrument was utilized in this longitudinal study at SNS

NUST to collect data at two different stages: a pilot study, followed by two rounds

of comparison analysis. The DASS-21’s viability and dependability were examined in

the pilot study, which also established the required sample size for later stages. The

design of the study made it possible to thoroughly assess the reliability of the DASS-

21 and gave insightful information about the trends in stress, anxiety, and depression

among college students. This underscores the significance of continuing mental health

monitoring and support in academic settings.

3.2 Participants

Students from the National University of Sciences and Technology’s (NUST) School of

Natural Sciences (SNS) participated in this investigation. Data were gathered at two



different time intervals: baseline, the sports gala, and the week before the End Semester

Exams (ESEs), which yielded 209 sample points and 205 sample points, respectively.

Students who took part at Time Point 1 were requested to return at Time Point 2, in

order to enable a 1v1 comparison. This method made it possible to compare changes

in each person’s mental health across these particular time periods directly.

3.3 Data Collection

Data were collected using the DASS-21 questionnaire, which was administered in both

paper and online formats to accommodate participants’ preferences. Participants com-

pleted the questionnaire independently at each time point, ensuring that the responses

were based on their subjective experiences and perceptions.

3.4 Data Pre-Processing

Data preprocessing involved the following steps:

1. Calculating the total scores for each factor (depression, anxiety, stress) by sum-

ming the relevant items on the DASS-21.

2. Identifying and removing any incomplete or inconsistent entries.

3. Removing four entries from Time Point 1 because those participants filled the

form in both Time Point 1 and Time Point 2, to ensure the data’s integrity and

avoid duplication.



3.5 Statistical Analysis

Several statistical tests were run using SPSS, python, and RStudio to guarantee the

accuracy and dependability of the data gathered for this investigation. The particular

tests that were carried out and their objectives are described in the sections that follow.

3.5.1 Sample Size Generation

Software: RStudio

Purpose: Proper sample size calculation is crucial for the validity of statistical

conclusions, as it influences the power of the study and the reliability of the results.

The pilot study revealed that sample size of 46 was required for phases two and three

to achieve meaningful comparative analysis, but 205 sample points were collected.

Sample Size Justification

Based on a proportion of students with low levels of stress, anxiety, and depression (p

= 0.2453), a desired power of 0.95, and an alpha level of 0.05, preliminary calculations

showed that a sample size of 46 participants was required. Adjustments were made for

the limited number of roughly 700 pupils in this computation.

To enhance the precision and reliability of estimates, data was collected from 205

participants. This larger sample size provides several advantages:

1. Increased Precision of Estimates: With 205 participants, the standard error

of estimates was reduced, resulting in narrower confidence intervals. This means



estimates of population parameters were more precise and reliable.

2. Higher Statistical Power: A higher sample size improved the study’s power

even though the original goal was for a power of 0.95, improving the capacity to

identify real effects and lowering the possibility of Type II errors.

3. Reduced Sampling Error: A larger sample size decreased sampling errors,

making results more representative of the population, and enhancing the gener-

alizability of findings.

4. Mitigating Non-Response Bias: By collecting data from a larger sample,

minimization of the potential impact of non-response bias was possible, ensuring

that sample reflects the entire student population.

3.5.2 Validity and Reliability Tests

Software: SPSS

Purpose: Cronbach’s Alpha and Inter-Item Correlation were computed to assess the

DASS-21 instrument’s internal consistency and reliability.

Cronbach’s Alpha: By evaluating the internal consistency of the items, this test

gauges the DASS-21’s overall reliability. An elevated Cronbach’s Alpha coefficient,

typically beyond 0.7, signifies that the items on the scale are assessing the same fun-

damental construct.



Inter-Item Correlation: This test evaluates the degree to which items on the DASS-

21 correlate with each other. High inter-item correlations i.e.,>0.8 indicate that the

items are consistently reflecting the same construct, and low inter-item correlations

i.e., <0.2 reflects the lack of same construct. So, the items with this correlation were

excluded to avoid multicollinearity.

3.5.3 Descriptive Statistics

Software: SPSS

Purpose: The main characteristics of the data that were gathered were compiled and

described using descriptive statistics. This involved computing metrics for each of the

DASS-21’s three subscales (stress, anxiety, and depression), including mean, standard

deviation, lowest, and maximum values. In order to interpret the results of the ensuing

studies, a fundamental comprehension of the data distribution and central tendencies

is provided by descriptive statistics.

3.5.4 Confirmatory Factor Analysis

Software: RStudio

Purpose: To verify the DASS-21 factor structure, confirmatory factor analysis, or

CFA, was performed. The purpose of this test is to determine if the data meet the an-

ticipated three-factor model of stress, anxiety, and depression. CFA assists in verifying

the instrument’s theoretical framework and making sure that the items are correctly



categorized into the relevant categories.

3.5.5 Student’s Independent t-Test

Software: SPSS

Purpose: Student’s Independent t-Test was used to compare the mean scores of the

depression, anxiety, and stress subscales of the DASS-21 between various time points.

This assessment aids in detecting noteworthy variations in mental health conditions

throughout the three stages of gathering information.

3.5.6 Hierarchal Clustering

Software: Python

Purpose: The DASS-21 score disparities between Time Points 1 and 2 were shown

using hierarchical clustering, which shed light on how students’ mental health has

altered over time.

3.6 Ethical Considerations

The university’s ethics committee granted the study ethical permission. The goal

of the study, its methods, and the participants’ unrestricted ability to discontinue

participation at any moment were all explained to them. Every participant gave their

informed consent, and the study’s confidentially was upheld at all times.



Chapter 4

Data Analysis and Results

4.1 Inter-Item Correlation Matrix (SPSS)

Stress Subscale: In this matrix, s1 has non-significant correlation with s4 and zero

correlation with s7 and s3 has non-significant correlation with s6 as well.

s1 s2 s3 s4 s5 s6 s7
s1 1 0.396 0.287 0.074 0.35 0.251 0
s2 0.396 1 0.494 0.279 0.453 0.24 0.369
s3 0.287 0.494 1 0.311 0.373 0.142 0.277
s4 0.074 0.279 0.311 1 0.554 0.416 0.436
s5 0.35 0.453 0.373 0.554 1 0.606 0.244
s6 0.251 0.24 0.142 0.416 0.606 1 0.35
s7 0 0.369 0.277 0.436 0.244 0.35 1

Table 4.1. Inter-Item Correlation Matrix for Stress Subscale
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Depression Subscale:

d1 d2 d3 d4 d5 d6 d7
d1 1 0.484 0.435 0.457 0.544 0.516 0.364
d2 0.484 1 0.557 0.415 0.58 0.525 0.368
d3 0.435 0.557 1 0.513 0.747 0.682 0.704
d4 0.457 0.415 0.513 1 0.445 0.438 0.398
d5 0.544 0.58 0.747 0.445 1 0.767 0.68
d6 0.516 0.525 0.682 0.438 0.767 1 0.78
d7 0.364 0.368 0.704 0.398 0.68 0.78 1

Table 4.2. Inter-Item Correlation Matrix for Depression Subscale

In this matrix, all the items have significant correlation with each other

Anxiety Subscale:

a1 a2 a3 a4 a5 a6 a7
a1 1 0.189 -0.027 0.15 -0.03 0.198 0.123
a2 0.189 1 0.333 0.255 0.533 0.31 0.077
a3 -0.027 0.333 1 0.236 0.218 0.247 0.315
a4 0.15 0.255 0.236 1 0.477 0.261 0.467
a5 -0.03 0.533 0.218 0.477 1 0.52 0.417
a6 0.198 0.31 0.247 0.261 0.52 1 0.512
a7 0.123 0.077 0.315 0.467 0.417 0.512 1

Table 4.3. Inter-Item Correlation Matrix of Anxiety Subscale

In this matrix, a1 has non-significant correlation with all other items and a2 has

non-significant correlation with a7.



4.2 Reliability Analysis (SPSS)

Case Sample
Size

No. Of
Items

Chron’s Back
Alpha

All items 53 21 0.915
Excluding “a1” 53 20 0.919

Table 4.4. Values of Chron’s Back Alpha from Reliability Analysis

4.3 Confirmatory Factor Analysis (RStudio)

Interpretation of Fit Indices regarding CFA:

• CFI and TLI: For a satisfactory fit, both indices need to be over 0.90. Poor model

fit is indicated by values close to 0.70.

• RMSEA: Good fit is indicated by values less than 0.06, mediocre fit is shown by

values between 0.08 and 0.10, and bad fit is indicated by values greater than 0.10.

• SRMR: Values below 0.08 are considered good. A value of 0.120 indicates poor

fit.

MODEL 1: All items included

The confirmatory factor analysis was applied on the dataset obtained in phase one i.e.,

which yield the following results:

CFI TLI RMSEA SRMR
0.699 0.660 0.133 0.120

Table 4.5. Results of Model 1 from CFA



Comments: Not a good fit

MODEL 2: Excluding the items having no correlation

The results for the modified three-factor model after excluding non-significant cor-

relations show some improvement over the initial model, but there are still areas of

concern.

CFI TLI RMSEA SRMR
0.729 0.683 0.147 0.119

Table 4.6. Results of Model 2 from CFA

Comments: Not a good fit

Latent Variables:

• Depression: All indicators (d1 to d7) have significant factor loadings, ranging

from 0.565 to 0.936, suggesting they are good indicators of the latent construct

Depression.

• Anxiety: Indicators (a2 to a6) have significant factor loadings, ranging from 0.357

to 0.697. However, a2 and a3 have lower loadings compared to others.

• Stress: Indicators (s2 to s6) have significant factor loadings, ranging from 0.454

to 0.767, suggesting they are good indicators of the latent construct Stress.

Covariances:

• Depression and Anxiety: 0.529 (significant)



• Depression and Stress: 0.801 (significant)

• Anxiety and Stress: 0.915 (significant)

The significant covariances suggest that there are meaningful relationships between

these latent constructs.

MODEL 3: Data from phase two, Timepoint 1 for Comparative Analysis

The pilot study data had 53 sample points making the problem of fitting. The following

results are CFA of dataset comprising 205 sample points, and all the items having no

correlation were excluded:

CFI TLI RMSEA SRMR
0.903 0.886 0.061 0.064

Table 4.7. Results of Model 3 from CFA

Latent Variables

• Depression: All items (d1 to d7) significantly load on the depression factor with

standardized loadings ranging from 0.424 to 0.740.

• Anxiety: Items (a2 to a6) significantly load on the anxiety factor with standard-

ized loadings ranging from 0.438 to 0.662.

• Stress: Items (s2 to s6) significantly load on the stress factor with standardized

loadings ranging from 0.501 to 0.672.



Covariance

• Depression and Anxiety: 0.730 (significant)

• Depression and Stress: 0.852 (significant)

• Anxiety and Stress: 0.940 (significant)

Comments:

• The model fit indices suggest an improved and acceptable fit compared to the

previous models.

• The factor loadings show that all remaining items significantly contribute to their

respective factors.

• The covariances between latent factors are significant, indicating strong relation-

ships between depression, anxiety, and stress.

4.4 Descriptive Analysis (SPSS)

Timepoint 1 n Mean St. Deviation
Stress 205 16.98 7.900
Anxiety 205 16.45 8.860
Depression 205 15.72 9.190

Table 4.8. Descriptive Statistics of Timepoint 1



Timepoint 2 n Mean St. Deviation
Stress 205 17.44 9.041
Anxiety 205 16.23 9.533
Depression 205 16.88 10.648

Table 4.9. Descriptive Statistics of Timepoint 2

Stress Subscale:

Figure 4.1: Frequency Visualization of Stress Subscale for Timepoint 1

Figure 4.2: Frequency Visualization of Stress Subscale for Timepoint 2



Anxiety Subscale:

Figure 4.3: Frequency Visualization of Anxiety Subscale for Timepoint 1

Figure 4.4: Frequency Visualization of Anxiety Subscale for Timepoint 2

Depression Subscale:



Figure 4.5: Frequency Visualization of Depression Subscale for Timepoint 1

Figure 4.6: Frequency Visualization of Depression Subscale for Timepoint 2

4.5 Independent t-test (SPSS)

Stress Subscale:

• t-test for Equality of Means: t (408) = -0.558, p = .577

• Mean Difference: -0.468 (-2.117, 1.180)



• Interpretation: There is no significant difference in Stress scores between Time

Point 1 and Time Point 2.

Anxiety Subscale:

• t-test for Equality of Means: t (408) = 0.236, p = .813

• Mean Difference: 0.215 (-1.572, 2.002)

• Interpretation: There is no significant difference in Anxiety scores between Time

Point 1 and Time Point 2.

Depression Subscale:

• t-test for Equality of Means: t (399.456) = -1.182, p = .238

• Mean Difference: -1.161 (-3.092, 0.770)

• Interpretation: There is no significant difference in Depression scores between

Time Point 1 and Time Point 2.



4.6 Hierarchal Clustering

Figure 4.7: Visuals of Hierarchal Clustering to Check Difference between Timepoints

Primary Clusters: The dendrogram reveals two primary clusters, indicated by the

large split at the top of the dendrogram. These clusters are differentiated by significant

differences in their DASS-21 scores.

• Cluster 1 (Orange): This cluster primarily includes participants from Time Point

1. The sub-branches within this cluster indicate further subgroups with varying

levels of stress, anxiety, and depression.



• Cluster 2 (Green): This cluster primarily includes participants from Time Point 2.

The sub-branches here indicate variations within the cluster, suggesting different

patterns in mental health status compared to Time Point 1.

Distance and Dissimilarity: There is a noticeable difference in the mental health

state between the two time points, as indicated by the vertical distance between the

orange and green clusters. This shows that over time, participants’ levels of stress,

anxiety, and depression may have changed noticeably.

Subgroup Analysis: Subgroups of participants with similar scores are highlighted

by the intricate branching inside each central cluster. Subgroups inside the orange

cluster, for instance, could represent different stress, anxiety, and depression levels at

Time Point 1.

Shifts in Mental Health: There is a change in the participants’ mental health

state between Time Points 1 and 2, as can be shown by looking at the distribution of

participants from each time point within the clusters. To learn more about the precise

changes in stress, anxiety, and depression, this shift can be further examined.

4.7 Key Findings

4.7.1 Internal Consistency

1. Stress Subscale: The inter-item correlation matrix for the stress subscale shows

that most items have significant correlations with each other, except for s1 with



s4 and s7, and s3 with s6.

2. Anxiety Subscale: The anxiety subscale shows that a1 has non-significant corre-

lations with all other items, and a2 has non-significant correlation with a7.

3. Depression Subscale: All items in the depression subscale have significant corre-

lations with each other, writing down strong internal consistency.

4. Overall Reliability: The overall Cronbach’s Alpha for the DASS-21 is 0.915,

showing high internal consistency. Excluding item a1 slightly increases the alpha

to 0.919.

4.7.2 Factor Structure

Model 1 (All items included):

• CFI: 0.699, TLI: 0.660, RMSEA: 0.133, SRMR: 0.120

• These indices indicate a poor fit.

Model 2 (Excluding non-significant items):

• CFI: 0.729, TLI: 0.683, RMSEA: 0.147, SRMR: 0.119

• Slight improvement but still a poor fit.

Model 3 (Data from phase two, Timepoint 1):



• CFI: 0.903, TLI: 0.886, RMSEA: 0.061, SRMR: 0.064

• Indicates an improved and acceptable fit.

Latent Variables:

• Depression: Significant factor loadings (0.424 to 0.740)

• Anxiety: Significant factor loadings (0.438 to 0.662)

• Stress: Significant factor loadings (0.501 to 0.672)

Covariances:

• Depression and Anxiety: 0.730

• Depression and Stress: 0.852

• Anxiety and Stress: 0.940

These significant covariances suggest strong relationships between the latent constructs.

4.7.3 Descriptive Insights

• Stress Subscale: Mean scores are 16.98 (TP1) and 17.44 (TP2) with standard

deviations of 7.900 and 9.041, respectively.

• Anxiety Subscale: Mean scores are 16.45 (TP1) and 16.23 (TP2) with standard

deviations of 8.860 and 9.533, respectively.



• Depression Subscale: Mean scores are 15.72 (TP1) and 16.88 (TP2) with standard

deviations of 9.190 and 10.648, respectively.

These descriptive statistics suggest slight variations in scores between Time Point 1

and Time Point 2.

4.7.4 Comparative Analysis

Independent t-test Results:

• Stress Subscale: No significant difference between TP1 and TP2 (t (408) = -0.558,

p = 0.577).

• Anxiety Subscale: No significant difference between TP1 and TP2 (t (408) =

0.236, p = 0.813).

• Depression Subscale: No significant difference between TP1 and TP2 (t (399.456)

= -1.182, p = 0.238).

Hierarchical Clustering:

• Two primary clusters were identified: Cluster 1 (primarily TP1) and Cluster 2

(primarily TP2).

• The vertical distance between clusters indicates differences in DASS-21 scores,

suggesting notable changes in mental health status over time.



• Subgroups within each cluster highlight varying levels of stress, anxiety, and

depression.

4.7.5 Summary

1. The internal consistency of the DASS-21 subscales is high, with some items show-

ing non-significant correlations.

2. The factor structure, as indicated by CFA, shows improvement in fit when non-

significant items are excluded, but the best fit is achieved with the larger dataset

from phase two.

3. Descriptive analysis reveals slight variations in stress, anxiety, and depression

scores between TP1 and TP2, though these differences are not statistically sig-

nificant according to t-tests.

4. Hierarchical clustering suggests distinct changes in mental health status between

TP1 and TP2, highlighting significant differences that may not be captured by

t-tests alone.

5. Overall, while the changes in mental health scores between time points are not

statistically significant, the clustering analysis provides additional insights into

the mental health trajectories of the participants.



Chapter 5

Discussion

5.1 Interpretation of Findings

First, the reliability test verifies that the DASS-21 is a useful instrument for assessing

college students’ mental health. The findings showed strong internal consistency, with

a Cronbach’s alpha score of 0.915, suggesting that the assessment tool measures the

dimensions of stress, anxiety, and depression with reliability. The inclusion of every

item in the comparison analysis was further confirmed by the correlation matrices. Fur-

thermore, the validity of the instrument’s construct was confirmed using Confirmatory

Factor Analysis (CFA), which upheld the integrity of the factor structure.

There were no discernible changes in the students’ mental health between the two time

points, according to the compared analysis. Hierarchical clustering did, however, show

some differences. At Time Point 2, one week prior to the End-Semester Exams (ESEs),

there was a small increase in the levels of stress and despair. In contrast, anxiety levels

were slightly higher at Time Point 2, coinciding with the period of the sports gala.
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This increase in anxiety could be attributed to the performance pressure associated

with the sports event. These findings highlight the nuanced changes in mental health

status linked to specific academic and extracurricular pressures faced by students.

5.2 Implications for Mental Health Evaluation

The use of the DASS-21 in this study demonstrates its efficacy as a comprehensive tool

for assessing depression, anxiety, and stress in healthcare students. The tool’s ability

to simultaneously measure these three dimensions of mental health makes it a valuable

resource for both researchers and clinicians. The findings suggest that regular mental

health evaluations using standardized tools like the DASS-21 can provide early detec-

tion of mental health issues, enabling timely interventions and support for students.

Additionally, the study underscores the importance of integrating mental health as-

sessments into the routine evaluation processes within educational institutions. By

doing so, institutions can better monitor the well-being of their students and imple-

ment necessary support mechanisms to enhance their academic performance and overall

well-being.

5.3 Limitations of the Study

This study contains a number of shortcomings in spite of its noteworthy contributions.

First off, the sample size might not accurately reflect the diverse community of health-



care students, even though it was sufficient for the original study. To increase the

generalizability of the results, larger and more varied sample sizes should be the goal

of future research.

Second, because the study relied on self-reported data, it may have been influenced

by response biases including recall or social desirability bias. Future studies could in-

clude other techniques, like clinical interviews or observational data, to validate the

self-reported measurements in order to lessen these constraints.

Finally, the study’s exclusive focus on a particular geographic and cultural context may

have limited the findings’ generalizability. Global comparisons of research across vari-

ous regions and cultures would yield a more thorough understanding of mental health

concerns among medical students.



Chapter 6

Conclusion and Recommendations

6.1 Summary of the Study

The Depression Anxiety Stress Scales-21 (DASS-21) was used in this study to assess

university students’ mental health and look for any notable changes in mental health

status over time. Three stages of data collecting were included in the research, which

was carried out at SNS NUST Islamabad. A pilot study was carried out in the first

phase. The reliability test proved that the DASS-21 is a valid instrument for evaluating

college students’ mental health; its high Cronbach’s alpha value of 0.915 indicates

strong internal consistency. The applicability of DASS-21 for this study was confirmed

by the correlation matrices and Confirmatory Factor Analysis (CFA), which verified

the integrity of the factor structure.

Comparative analysis between the two time points showed no significant differences in

students’ mental health. However, hierarchical clustering indicated subtle variations in

stress, depression, and anxiety levels. Notably, stress and depression levels were slightly
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elevated during the week before the End-Semester Exams (ESEs), while anxiety levels

were higher during the sports gala, due to performance pressure. These findings suggest

that while there are no drastic changes in mental health over time, specific academic

and extracurricular pressures can influence the mental well-being of students. This

study underscores the importance of continuous mental health monitoring and the

need for supportive measures to alleviate stress and anxiety during critical academic

and extracurricular periods.

6.2 Recommendations for Practice

Drawing from the results and constraints of this investigation, multiple suggestions for

subsequent research endeavors can be put forth:

1. Longitudinal Studies: To monitor changes in mental health over time and pin-

point the causes of improvements or declines in mental health, future research

should make use of longitudinal designs.

2. Intervention Studies: Research on the efficacy of several interventions targeted

at lowering stress, anxiety, and depression in students is required. Studies of this

kind ought to evaluate educational and psychological therapies.

3. Greater Population: To improve the generalizability of the results, research

should involve a larger and more varied sample of pupils. Incorporating students



from diverse geographic locations, educational backgrounds, and socioeconomic

backgrounds can yield a more comprehensive understanding of the mental health

difficulties that kids encounter.

4. Multimodal Assessment Tools: Future studies should explore the use of multi-

modal assessment tools that integrate various data sources, such as biometric

data, to provide a more holistic assessment of mental health.
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