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ABSTRACT 
 

Depression is a significant mental health issue during adolescence, a critical period of 

emotional development. Traditional assessments often rely on retrospective self-reports, 

which may not accurately reflect the dynamic of depressive symptoms. This dissertation 

explores the temporal dynamics of depression in Brazilian adolescents using both 

retrospective and intensive longitudinal assessments. Two empirical studies were conducted 

with Brazilian adolescents aged 13-19. The first study surveyed social media usage. The 

second study used IDEABot, a WhatsApp-based chatbot, to collect real-time data on mood 

fluctuations over two weeks, comparing these with retrospective self-reports. The first study 

found widespread daily social media use by participants. The second study revealed 

discrepancies between retrospective and intensive longitudinal assessments, with 

retrospective reports often overestimating symptom severity, with stronger associations 

between cognitive symptoms. Intensive longitudinal assessments, however, with somatic and 

affective symptoms appearing more interconnected in real-time data. Overall, the first study 

showed a high usage of WhatsApp, suggesting this platform could be leveraged for real-time 

mental health assessment. The second study revealed that retrospective assessments can 

be influenced by recall biases, while intensive longitudinal assessments can provide 

information on real-time fluctuations and interactions between depressive symptoms. Digital 

technologies can enhance our understanding of depression's temporal dynamics. The use of 

tools like IDEABot provides a detailed assessment of depressive symptoms, moving beyond 

the static snapshot offered by traditional methods. The study's findings have significant 

implications for clinical practice, particularly in developing more effective assessment and 

intervention strategies for adolescent depression. Future research should aim to replicate 

these findings across diverse cultural and socioeconomic contexts and further refine the use 

of digital tools for real-time mental health monitoring.  

 

Keywords: Adolescence; depression; network analysis; psychometrics. 
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RESUMO 
 

A depressão é um problema significativo de saúde mental durante a adolescência, um 

período crítico de desenvolvimento emocional. As avaliações tradicionais muitas vezes 

dependem de autorrelatos retrospectivos, que podem não refletir com precisão a dinâmica 

dos sintomas depressivos. Esta dissertação explora as dinâmicas temporais da depressão 

em adolescentes brasileiros usando tanto avaliações retrospectivas quanto longitudinais 

intensivas. Dois estudos empíricos foram realizados com adolescentes brasileiros com 

idades entre 13 e 19 anos. O primeiro estudo investigou o uso das redes sociais. O segundo 

estudo utilizou o IDEABot, um chatbot via WhatsApp, para coletar dados em tempo real 

sobre flutuações de humor ao longo de duas semanas, comparando esses dados com 

autorrelatos retrospectivos. O primeiro estudo encontrou um uso diário generalizado das 

redes sociais pelos participantes. O segundo estudo revelou discrepâncias entre as 

avaliações retrospectivas e as longitudinais intensivas, com os relatos retrospectivos muitas 

vezes superestimando a gravidade dos sintomas, com associações mais fortes entre 

sintomas cognitivos. As avaliações longitudinais intensivas, por outro lado, mostraram que 

os sintomas somáticos e afetivos apareciam mais interconectados nos dados em tempo real. 

O primeiro estudo mostrou um alto uso do WhatsApp, sugerindo que essa plataforma pode 

ser utilizada para avaliações em saúde mental. O segundo estudo revelou que as avaliações 

retrospectivas podem ser influenciadas por vieses de memória, enquanto as avaliações 

longitudinais intensivas podem fornecer informações sobre flutuações e interações entre os 

sintomas depressivos em tempo real. As tecnologias digitais podem ajudar nossa 

compreensão das dinâmicas temporais da depressão. O uso de ferramentas como o 

IDEABot proporciona uma avaliação detalhada dos sintomas depressivos, indo além da 

visão estática oferecida pelos métodos tradicionais. Os resultados do estudo têm 

implicações significativas para a prática clínica, particularmente no desenvolvimento de 

estratégias de avaliação e intervenção mais eficazes para a depressão na adolescência. 

Pesquisas futuras devem buscar replicar esses achados em contextos culturais e 
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socioeconômicos diversos e refinar ainda mais o uso de ferramentas digitais para 

monitoramento em tempo real da saúde mental. 

 

Palavras-chave: Adolescência; depressão; análise de rede; psicometria. 
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INTRODUCTION 
 

THE PRESENT WORK 
 

This work is part of a master's thesis titled “Depression in Adolescents: Social Media Use 

and a Network Analysis of Symptom-Level Retrospective and Dynamic Assessments,” 

submitted to the Graduate Program in Psychiatry and Behavioral Sciences.This thesis aims 

to explore the self-reported prevalence of social media use among Brazilian adolescents and 

examine the temporal dynamics of their depressive symptoms using various analytical 

techniques. It is structured around two distinct studies. 

Using a school sample of Brazilian adolescents, the first study aimed to understand the way 

Brazilian youth interact with social media platforms and which platforms they use the most. 

The results described the self-reported prevalences and perceptions of the effects of social 

media use. We analyzed cross-sectional data from 7,113 adolescents aged 14 to 16 years, 

enrolled in 101 state public schools in Porto Alegre. The results showed that 97.7% of the 

adolescents reported using at least one social media platform every day, with WhatsApp 

being the most popular. These findings, especially regarding the high use of the WhatsApp 

application among adolescents, were crucial for our research group, the Child and 

Adolescent Depression Program (ProDIA), to initiate the creation of the Identifying 

Depression Early in Adolescence Chatbot (IDEABot) (Viduani et al., 2023). The IDEABot is a 

chatbot designed to collect data on mood via WhatsApp, and it was developed and 

implemented as part of the Identifying Depression Early in Adolescence Risk Stratified 

Cohort (IDEA-RiSCo) study (Kieling et al., 2021; Piccin et al., 2024), a larger project to which 

my master's studies are related (Appendices 1 and 2), where we collected intensive 

longitudinal data on youth's mood and enabled me to conduct the second paper. 

In the second paper, I used the IDEABot previously developed by our research group to 

compare scores from the Mood and Feelings Questionnaire (MFQ) (Rosa et al., 2018) 
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retrospectively and intensive-longitudinally, to assess depressive symptoms in a group of 

Brazilian adolescents with a focus on symptom presentation. For this, I used network 

analysis to compare retrospective and intensive-longitudinal reports at the symptom level and 

employed the Exploratory Graph Analysis method to identify differences in the dimensions 

(factors) of symptoms in both reports. 

 

CONCEPTUAL FOUNDATION 
 

Characterization and conceptualization of depression in adolescence 

Depressive disorders are recognized as one of the leading causes of health-related problems 

worldwide (GBD 2019 Mental Disorders Collaborators, 2022; Kieling et al., 2024). It is a 

common and serious medical condition that encompasses alterations in one's mood, 

thinking, and behavior. It is characterized by persistent feelings of sadness, loss of interest or 

pleasure in activities once enjoyed, changes in appetite, trouble sleeping or oversleeping, 

loss of energy, increased fatigue, feelings of worthlessness or guilt, difficulty thinking, 

concentrating or making decisions, and thoughts of death or suicide. Furthermore, the onset 

of depression is commonly seen in adolescents and young adults, frequently displaying a 

chronic and recurrent course (Davey & McGorry, 2019). Due to this, it is essential that mental 

health issues be monitored by precise evaluations during this stage of development, which is 

marked by profound biopsychosocial transformations. 

During youth, individuals undergo significant physical, psychological, and social changes that 

can influence and exacerbate the manifestations of depression. These changes include the 

development of identity, increased cognitive abilities, and a greater emphasis on peer 

relationships (Conway et al., 2011; Morgan et al., 2013; Silk et al., 2014). Unfortunately, 

these transformations can also make young people particularly vulnerable to mental health 

disorders, including depression. During this period, depression can present differently than in 

adults. Youngs with depression may exhibit increased irritability, anger, or hostility rather than 
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sadness. They might also show changes in their eating and sleeping habits, withdraw from 

friends and activities, experience feelings of worthlessness or excessive guilt, have difficulty 

with schoolwork, and exhibit unexplained aches and pains (Mullarkey et al., 2019; Orri et al., 

2018; Rice et al., 2019). These differences are partly due to the various developmental, 

hormonal, and social changes that adolescents go through (Pfeifer & Allen, 2021). 

Exploring enhanced and more precise methods for assessing depression in young people is 

crucial, both for clinical practice and for research aimed at understanding the prevalence of 

depression during this critical developmental stage. Studies demonstrate that accurate 

assessment tools specifically designed for this age group can significantly improve early 

diagnosis and the effectiveness of interventions, thus mitigating the long-term impact of 

depression on individual lives (Beck et al., 2021; Uhlhaas et al., 2023). In clinical 

environments, refined assessment strategies allow healthcare providers to devise and 

implement tailored treatment plans that are more effective. From a research standpoint, 

these improved methods can elevate the quality of data collected, facilitating a more 

comprehensive understanding of the causes, progression, and treatment responses of 

depression. 

Moreover, precise assessments are essential for epidemiological studies to accurately 

determine the true prevalence of depression. This, in turn, can guide policy decisions and the 

allocation of resources for mental health services. Specifically, longitudinal assessments of 

depression have proven invaluable in tracking the dynamics of depressive symptoms over 

time (Baltasar-Tello et al., 2018; Blain-Arcaro & Vaillancourt, 2017; Ellis et al., 2017). Such 

assessments help identify patterns, triggers, and the effects of environmental or personal 

changes on adolescents' mental health. They offer a promising approach to better 

understanding depression within this demographic. 
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Historical compilation of ways to assess depression 

The assessment of depression has evolved significantly over the years, reflecting advances 

in psychiatric understanding, diagnostic criteria, and technology. Historically, the diagnosis of 

depression relied heavily on clinical judgment and observation of symptoms, without the aid 

of standardized tools (McPherson & Armstrong, 2022; Smith et al., 2013). In the early 20th 

century, psychiatric assessments were predominantly narrative descriptions of patients' 

behaviors and self-reported experiences (Smith et al., 2013). While this qualitative method 

offered rich detail, it suffered from a lack of consistency and objectivity, complicating 

comparisons across different patients and studies. 

In the mid-20th century, a pivotal moment arrived in the field with the advent of standardized 

diagnostic criteria and the emergence of structured and semi-structured interviews. The 

American Psychiatric Association published the first edition of the Diagnostic and Statistical 

Manual of Mental Disorders (DSM) in 1952. This marked the beginning of efforts to establish 

a universal framework for diagnosing mental health conditions. This initiative gained 

significant momentum with the release of the third edition (DSM-III) in 1980, which included 

comprehensive guidelines for diagnosing conditions such as depression.. This period also 

saw the rise of structured questionnaires like the Hamilton Depression Rating Scale (HDRS) 

(Hamilton, 1960), and the Beck Depression Inventory (BDI)(Beck, 1961), both introduced in 

the early 1960s. These tools played a foundational role, enabling clinicians to conduct more 

objective and quantifiable assessments of depressive symptoms. Moreover, they facilitated 

advancements in clinical research and fostered comparability in treatment outcomes across 

different studies and populations. 

In response to the unique challenges of assessing depression in young people, specialized 

tools and approaches have been crafted to accurately reflect the distinct expressions of 

depression in this age group. Acknowledging that youth may exhibit depressive symptoms 

differently from adults, instruments such as the Children's Depression Inventory 
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(CDI)(Kovacs, 1985), first developed in the 1970s, have been specifically designed with 

age-appropriate items and terminology. These tools aimed to take into account the 

developmental context of adolescence, encompassing cognitive, emotional, and social 

stages of growth, to ensure precise and relevant assessments. 

As the latter part of the 20th century transitioned into the 21st, the field witnessed the 

introduction of increasingly sophisticated tools and methodologies, with particular adaptations 

tailored for younger populations. Advances in technology facilitated the development of 

computerized assessments and, more recently, the adoption of digital health technologies 

such as mobile apps and wearable devices. These innovations enable real-time monitoring of 

symptoms and mood states among youth. Data collection techniques like Ecological 

Momentary Assessments (EMA) provide a dynamic and detailed perspective on psychiatric 

disorders, capturing fluctuations in symptoms over time within the individual's natural 

environment and daily activities (Shiffman et al., 2008). This approach is especially valuable 

for comprehending the rapidly changing moods that often occur during youth, offering 

insights that are both immediate and contextually grounded (Baltasar-Tello et al., 2018). 

Additionally, there has been an increasing emphasis in the field on incorporating measures of 

functioning and quality of life, recognizing that the impact of depression extends beyond 

symptomatology to affect various aspects of patients' lives, including academic performance 

and social interactions (Hagemann et al., 2023; Short et al., 2013; Verboom et al., 2014). 

 

Technology and Youth Mental Health 

In recent years, this digital revolution has profoundly transformed daily life, particularly for 

younger generations who are growing up as digital natives. Social media platforms, mobile 

applications, and online communities have become integral to the social and emotional 

development of children and adolescents. These technologies offer unprecedented 

opportunities for social connection, access to information, and mental health support, 

reflecting a shift in how youth engage with their environment and seek help. However, this 
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digital landscape also introduces new complexities and potential risks, including issues 

related to mental health that warrant careful examination.  

As digital interactions become increasingly central to the lives of young people, 

understanding their implications for mental health is crucial. The last research made by the 

Pew Research Center shows that a third of teens use at least one social platform almost 

constantly (Pew Research Center, 2025). These results raise important questions on whether 

using these platforms are more beneficial or maleficial. Since its creation, social media has 

both facilitated new forms of social support and exposed youth to novel stressors and risks. 

On one hand, these platforms can provide social support, community, and access to mental 

health resources, fostering a sense of belonging and reducing feelings of 

isolation(Valkenburg et al., 2022). On the other hand, excessive use of social media has 

been associated with increased risks of anxiety, depression, and cyberbullying, underscoring 

the need for balanced and mindful usage(Twenge & Campbell, 2019). 

Despite the proliferation of these digital tools, there remains a notable gap in the rigorous, 

long-term evidence needed to fully understand their impact on mental health. While some 

studies suggest that digital interventions can be effective in identifying and mitigating mental 

health issues in real time, the field still lacks comprehensive data on their long-term efficacy 

and potential unintended consequences(Hollis et al., 2017). Moreover, the rapid pace of 

technological advancement often outstrips the ability of researchers to conduct thorough 

evaluations, leading to a lag in evidence-based guidance. Consequently, there is a pressing 

need for continued research to establish robust frameworks and guidelines for the safe and 

effective integration of digital tools into child and adolescent psychiatry. This ongoing inquiry 

is essential to harness the potential benefits of technology while safeguarding against its 

risks, ensuring that interventions are both scientifically sound and practically applicable in 

diverse real-world settings(Rideout & Robb, 2018). 
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Quantitative approaches to assess depression 

In this scenario, the quantitative analysis of depression, particularly through the evolution of 

statistical techniques, has played a relevant role in enhancing our understanding and 

assessment of this multifaceted disorder. Initially, depression research relied on basic 

statistical methods, such as calculating means and standard deviations, to quantify symptom 

severity and prevalence. Over time, however, the field has embraced more advanced 

statistical methods to explore the underlying structure and dynamics of depressive symptoms 

more thoroughly. Factor analysis has been a cornerstone in this methodological 

advancement. By exploring the correlations among various symptoms, factor analysis aids 

researchers and clinicians in identifying underlying dimensions or factors that clarify the 

patterns of symptoms observed in individuals with depression (Ballard et al., 2018; 

Goodmann et al., 2021). For instance, early applications of factor analysis differentiated 

between affective, cognitive, and somatic dimensions of depression, insights which have 

crucially influenced both diagnostic criteria and treatment approaches (Shafer, 2006). This 

detailed, nuanced understanding supports more targeted and effective therapeutic 

interventions, advancing the field significantly. 

Factor analysis has also significantly contributed to the development and enhancement of 

depression assessment tools. By discerning which symptoms frequently co-occur, 

researchers have been able to construct more cohesive and psychometrically robust 

measures. This involves ensuring that scales possess both validity, and reliability, yielding 

consistent outcomes across various populations and over time. Furthermore, the introduction 

of more sophisticated statistical methodologies, such as structural equation modeling (SEM) 

and item response theory (IRT), has further enriched depression analysis (Embretson & 

Reise, 2013; MacCallum & Austin, 2000). SEM allows the examination of intricate models 

that delineate connections among latent variables, offering a more nuanced comprehension 

of how different facets of depression interrelate. On the other hand, IRT examines the 

properties of individual items within a scale, such as their capacity to differentiate between 
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various levels of depression severity. This has led to the development of more precise 

measurement instruments better capable of capturing the entire spectrum of depressive 

symptoms. 

However, it is important to highlight that these techniques are based on a latent disease 

model (Krueger, 1999), which assumes that symptoms are manifestations of an underlying, 

unobservable variable—here, depression (Nuijten et al., 2016). Typically, analyses utilize 

questionnaires that are rated on a scale of intensity and/or frequency. The sum of the 

individual items in these questionnaires generates a final score. This score is then compared 

to a predetermined cutoff point to determine whether it falls below or above the threshold, 

indicating the absence or presence of the disorder. Nevertheless, criticism has been growing 

regarding the use of the latent model for understanding depression. In the following section, 

we will explore an alternative approach that has gained popularity in recent years and that 

differs from the latent model by prioritizing the symptoms themselves as the focal point of 

understanding and analysing depression. 

 

Network analysis 

The network approach to understanding psychological symptoms presents a significant shift 

from traditional models by focusing on the interactions among symptoms rather than on 

underlying latent disorders (Borsboom, 2008). This innovative framework conceptualizes 

symptoms as interconnected entities within a causal system, where each symptom can 

activate or influence others (Cramer et al., 2010). Unlike traditional views that regard 

symptoms as indicators of a deeper, unseen disorder, the network approach analyzes them 

as part of a dynamic system. In this model, symptoms are depicted as nodes—often 

visualized as circles—and the relationships between them are represented by edges. These 

edges illustrate various types of interactions, including correlations, probability ratios, or 

direct causal links, thus offering a more granular and interactive understanding of 

symptomatology. This perspective not only enhances our grasp of how symptoms develop 
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and sustain themselves but also opens new avenues for targeted interventions that address 

specific connections within the network (Blanken et al., 2019). 

From the network perspective, major depressive disorder (MDD) is frequently analyzed 

through cross-sectional studies, which often use data from retrospective reports, in which 

individuals recall symptoms that they had in the past (Robinaugh et al., 2020). These studies 

rely on non-directional networks that map the associations between various depressive 

symptoms, focusing on their interconnectedness. However, such studies inherently lack the 

ability to delineate temporal relationships and therefore do not capture the evolution of 

symptoms over time. This limitation is critical when aiming to understand the full trajectory 

and progression of psychiatric disorders like MDD. Recognizing the temporal dynamics is 

essential for accurately identifying, characterizing, treating, and predicting depression 

outcomes, especially in youth considered at risk. 

Longitudinal network analysis studies in depression emphasize how depression symptoms 

interact within a network. For example, it was found that central symptoms such as sadness 

or anhedonia often have a pivotal role, influencing other symptoms and potentially worsening 

the overall condition(Borsboom & Cramer, 2013). Research highlights the importance of 

temporal dynamics, showing that changes in the network structure can predict the course of 

depression and response to treatment(McElroy et al., 2019). Additionally, longitudinal studies 

have revealed how social and environmental factors can impact the network of depression 

symptoms, further complicating their evolution(Wang et al., 2023). Integrating these findings 

with advanced network modeling techniques promises to enhance personalized treatment 

approaches by targeting key symptoms and their interactions(Blanken et al., 2019; Epskamp 

et al., 2018). 

The advancement of statistical techniques in recent years, as observed by different analytical 

methods created within the field of network analysis, has been pivotal in transforming the 

simplistic views of depression into a more comprehensive understanding of its complexities 
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and the variability it presents across different individuals and over time. This quantitative 

evolution has not only advanced scientific knowledge but has also led to the development of 

more sophisticated treatment strategies (Blanken et al., 2019; McElroy et al., 2019). It 

underscores the critical role of statistical analysis in deepening our understanding of 

depression and enhancing our capability to effectively address this complex disorder. This 

shift in methodology highlights the ongoing need for innovative approaches that can better 

capture the nuances of mental health conditions. 

 

The challenge of retrospective assessment and the advances in technology 

Traditionally, clinical and research understanding of how depression manifests has relied on 

analyzing how patients retrospectively recall the simultaneous occurrence of symptoms. 

Analogically, the patient's effort to evoke particular details of their past experience is similar 

to an artist painting a landscape from memory. This memory may highlight particular aspects 

while neglecting or modifying others, influenced by the artist's overarching perception or 

notable moments that resonated most for them. In contrast, capturing dynamic assessment 

of mood over time resembles a photographer taking a series of real-time snapshots of the 

landscape, each providing insights into photographer's perception at specific points in time. 

Although the landscape remains constant, the painter and photographer capture it in different 

ways, and therefore their different perspectives might serve for different purposes. In the 

psychological realm, it is equally crucial to explore if the comprehension of phenomena 

changes when examined through diverse methodological lenses, whether retrospectively or 

prospectively. 

As we have discussed, traditional assessment methods for depression, either with interviews 

or questionnaires, often rely on static, one-time evaluations, typically inquiring about an 

individual's state over the previous two weeks. This approach may not adequately capture 

the dynamic nature of depressive symptoms, particularly in the youth population, which 
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experiences rapid biopsychosocial changes that might impact their symptoms recall (Van 

Beveren et al., 2019). A significant concern with these traditional methods is the potential for 

biases due to retrospective self-reporting. Individuals may find it challenging to accurately 

recall past feelings and behaviors, leading to recall bias (Horwitz et al., 2023). Moreover, the 

intensity and presentation of depressive symptoms can vary considerably, not just day-to-day 

but also within the same day (Crowe et al., 2019). Consequently, a one-time evaluation might 

not reflect these fluctuations, potentially leading to an underestimation or overestimation of 

the severity of depression. 

The episodic nature of depression further complicates retrospective assessment. Depressive 

episodes can vary in duration and intensity, and individuals may experience periods of 

remission between episodes. When asked to reflect on their depressive symptoms over a 

past period, youth may focus more on their most recent state or on periods of greatest 

severity, overlooking fluctuations and potentially leading to biased assessments (Horwitz et 

al., 2023). 

In recent years, various methods of longitudinal data collection related to psychiatric 

disorders have been explored (Hall et al., 2021). With the growing advancement of mobile 

technology, it is now possible to obtain repeated measures at increasingly shorter time 

intervals. Intensive longitudinal collections aim to measure the presence and dynamics of 

specific constructs over time in an individual's daily life, occurring from once to several times 

a day for a certain period (Shiffman et al., 2008). This type of collection is gaining popularity 

in youth psychiatric and psychological research, according to Russel and Gajos (Russell & 

Gajos, 2020), especially for: (1) reducing memory bias compared to retrospective self-reports 

by using a prospective assessment of symptoms and behaviors shortly after they occur; (2) 

providing ecological validity by administering assessments in everyday life situations, such as 

situations and interactions where emotions are experienced, unlike lab assessments; and (3) 

enabling the measurement of intrapersonal variability, allowing comparisons within an 
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individual over repeated measures, facilitating causal inferences as each individual serves as 

their own "control" over time. 

Despite its significant potential, the methodology of intensive longitudinal data collection still 

shows considerable variability in both quantity and quality across studies (Aan Het Rot et al., 

2012; Hall et al., 2021). Existing research employs diverse methods, particularly varying in 

the frequency of data collection and the specific questions posed each day throughout the 

assessment. The field has yet to establish consensus on best practices for intensive data 

collection tailored to different age groups. Nonetheless, the potential of this approach 

remains substantial. Research demonstrates that intensive longitudinal assessments can 

provide a comprehensive understanding of how depressive symptoms develop over time 

(Myin‐Germeys et al., 2018). These assessments are particularly valuable for mapping the 

trajectory and recurrence patterns of symptoms, as they capture detailed fluctuations and 

contextual factors, thus offering deeper insights into the dynamics of mental health conditions 

(Shiffman et al., 2008; Zarate et al., 2022). 

 

Current challenges and research gaps 

The potential of technology to enhance psychiatric practices, particularly for young people, is 

immense. Around the globe, both clinical and academic settings are increasingly turning to 

mobile technology as a tool to assess and treat psychiatric disorders (Firth et al., 2017; 

Torous et al., 2021). Despite these advancements, the challenge of integrating technology 

into regular practice remains, particularly in Brazil. The absence of high-quality evidence and 

well-established guidelines complicates efforts to standardize and improve the assessment 

and treatment of depression among Brazilian youth. Addressing these gaps is crucial for 

leveraging technology effectively to support mental health interventions that are both efficient 

and accessible.  
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While there is significant potential for progress in the field, there is also a crucial need for 

data that accurately reflects the realities faced by young people in Brazil. Such data is 

indispensable for guiding critical clinical decisions. For instance, it involves determining which 

digital platforms are most popular among the youth, identifying the most effective 

technological tools for continuous engagement and monitoring of depressive symptoms in 

this demographic, and understanding how to effectively analyze and interpret digital data to 

provide insights pertinent to youth depression. This master's thesis addresses these needs 

by presenting data from two empirical studies designed to explore these questions in a 

focused and impactful manner. 
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OBJECTIVES 
 

General objective 

This study aims to characterize social media usage patterns among adolescents and 

investigate the temporal manifestation of depressive symptoms in Brazilian youth by 

leveraging commonly utilized online platforms for intensive data collection and employing 

advanced statistical methods to analyze depression at both dimensional and 

symptom-specific levels. 

 

Specific objectives 

a.​ Describe the prevalence of self-reported use of social media and the perceived effect 

of social media use in a school-based sample of adolescents from Brazil – Article #1. 

b.​ Compare intensive-longitudinal and retrospective structures of depressive symptoms 

within a group of Brazilian youth, focusing on understanding how symptoms relate to 

each other and how these relations differ between the two assessment methods – 

Article #2. 

 

HYPOTHESES 
 

1.​ Most youth use one or more social media platforms at least once a day. 

2.​ Depressive symptoms, when assessed retrospectively, are more intensely reported 

compared to intensive-longitudinal reporting. 

3.​ The dimensions of depression identified from retrospective reporting differ from those 

found in intensive-longitudinal reporting. 
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ETHICAL CONSIDERATIONS 
 

The two studies were approved prior to data collection and analysis by the National Ethics 

Committee on Research. Study #1 was approved under 50473015.9.0000.5327 – GPPG 

2016-0131, and study #2 under CAAE 17574719.0.0000.5327 – GPPG 2019-0464, including 

a sample from public schools in Porto Alegre, collected between 2016 and 2019. All 

participants from the study #1 provided dissent terms in case of disagreement with 

participation. The data were de-identified, and only the raw data essential for the analyses 

were shared with the co-authors. 

All analyses in this thesis were conducted using the free software R, version R version 4.3.1 

(R Core Team, n.d.), primarily using the packages tidyverse (Wickham et al., 2019), mice 

(Buuren & Groothuis-Oudshoorn, 2011), EGAnet (Golino & Christensen, 2023), qgraph 

(Epskamp et al., 2012), bootnet (Epskamp et al., 2018). All analyses were conducted and are 

the responsibility of the dissertation author candidate. 
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Abstract 

 

Objective: Although there is a general perception that adolescent social media use is a global 

phenomenon, there is a scarcity of data on patterns and preferences of social media use 

among youth in low- and middle-income countries (LMICs). We here describe self-reported 

prevalence and perceived effects of social media use in a school-based sample of Brazilian 

adolescents. 

Methods: We analyzed cross-sectional data on 7,113 adolescents aged 14 to 16 years 

enrolled at 101 public state schools between 2018 and 2019 in Porto Alegre, state of Rio 

Grande do Sul, Brazil. 

Results: Of the 7,113 adolescents with complete data for analyses, 54.9% were female, and 

60.6% reported their skin color as white. At least one social media platform was used by 

97.7% of adolescents every day, and 64.7% reported being online “almost constantly.” 

YouTube and WhatsApp were the most popular platforms. Most participants perceived the 

effect on their lives of social media use as neutral. 

Conclusion: The pattern of social media use by adolescents in Porto Alegre, Brazil, is similar 

to that reported for samples from high income countries. Also, we found that those who 

reported being constantly online were also more likely to report socializing with their friends 

offline. 

Keywords: Adolescent, social media, internet use, prevalence. 
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Introduction 

The current generation of teenagers and young adults is the first to be raised in highly 

digitized societies with access to an increasing number of activities on digital devices1. In this 

scenario, social media has become an important means of communication, entertainment, 

and leisure for this age group. Nonetheless, there is an ongoing debate about social media’s 

positive or negative impacts on adolescents’ lives2-7. 

Although there is a general perception that adolescent social media use is a global 

phenomenon, remarkably little is known about how adolescents in low and middle-income 

countries (LMICs) interact with social media platforms8, which could be essential for 

researchers and practitioners to engage with this population and potentially create effective 

digital interventions. Therefore, our main objective is to describe the prevalence of 

self-reported use of social media and the perceived effect of social media use in a 

school-based sample of adolescents from Brazil, an upper-middle-income country. 

 

Methods 

Students aged 14 to 16 years, enrolled in 101 state public schools in Porto Alegre, state of 

Rio Grande do Sul, Brazil, were invited to participate in the study. Schools were chosen by 

convenience, and the questionnaires were administered by two to four researchers in a 

separate room designated by the school. Adolescents only took part in data collection if their 

parents/guardians did not disagree with their participation after reading a parent information 

form (PIF). Further, only adolescents who agreed to participate on the day of administration 

were included, after providing written informed assent prior to starting the survey. Details on 

the ascertainment process and data collection procedures are described elsewhere9. 

Participants answered an eight-item questionnaire regarding frequency of social media use – 

including Facebook, Instagram, Text/SMS, Twitter, WhatsApp, YouTube, Facebook 

Messenger, and other social media platforms. Following previous population-based surveys 

on a similar topic10, the response options were “never,” “once a week or less,” “several times 

a week,” “once a day,” “several times a day,” and “almost constantly.” Participants 
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subsequently reported their perception of the effect of social media on their lives (“mostly 

positive,” “neither positive nor negative,” or “mostly negative”), and answered a separate 

yes/no question on whether they usually meet friends in person to play, chat, or do other 

things. 

Frequency distributions were obtained. Categorical and numerical variables were compared 

using the chi-square and Mann-Whitney tests, respectively. All analyses were performed in 

R, version 3.6.1. 

 

Ethical considerations 

Approval for this study was obtained from the Secretaria de Educação do Rio Grande do Sul 

and from the ethics committee at Hospital de Clínicas de Porto Alegre (HCPA). 

 

Results 

Between July 2018 and December 2019, we assessed 7,720 adolescents, corresponding to 

about 70% of all students enrolled in the grades eligible for our study at state schools in 

Porto Alegre at the time of data collection11. Of the 7,113 adolescents with complete data for 

analyses, 54.9% were female and 60.6% reported their skin color as white. In terms of 

frequency of social media use, 97.7% of adolescents reported using at least one social 

media platform every day, and 64.7% reported being online “almost constantly,” with more 

girls reporting being constantly connected than boys (68.6 vs. 59.8%, respectively; χ²(5) = 

62.1, p < 0.001). 

Regarding choice of platform, 90.4% of the sample reported using WhatsApp at least once a 

day, followed by YouTube (74%), Facebook (60.7%), and Instagram (60.1%). Although over 

86.5% of participants reported using WhatsApp “several times a day” or “almost constantly,” 

YouTube was the most cited platform, with 98.4% reporting some use across frequency 

categories. The least used platforms were Twitter and Text/SMS, with 53.8 and 72% of the 

sample respectively reporting they “never” use them (Figure 1A). 
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A) 

 
B) 
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Figure 1. A) Frequency of social media use by platform (n = 7,113). Percentage of social 

media use by platform across frequency categories. B) Perceived effect of social media use 

by sex (n = 7,113). “Several times a day or almost constantly” indicates the percentage of 

participants who reported using social media “several times a day” or “almost constantly” on 

any of the platforms available in the questionnaire. 

 

When asked about the perceived effect of social media on their lives, most adolescents 

(58.3%) considered the impact as neutral (Figure 1B). Among those who perceived a mostly 

negative effect (8.6%), girls more often (10.7%) reported feeling negatively impacted by 

social media than boys (5.9%) (χ²[2]=102.8; p < 0.001). Additionally, about 75% of the 

sample reported usually meeting friends in person, and the frequency of social media use 

was associated with a higher prevalence of meeting friends in person (U = 375,483; p < 

0.001). 

 

Discussion 

Our study identified that the majority of 14-16-year-old adolescents from state schools in the 

city of Porto Alegre, Brazil, used at least one social media platform every day and that 

although most of them perceived the effect of social media use on their lives as neutral, one 

out of nine girls and one out of 17 boys saw it as negative. These findings are in accordance 

with previous studies showing high use of social media by adolescents worldwide12. The 

finding of more frequent perceived negative impact of social media in girls than boys might 

be explained by sex differences in terms of type of online content accessed13. Given the 

increasing evidence of negative impacts of social media on mental health on some girls in 

high income countries, such as anxiety, depressive symptoms, and sleep disturbances14,15, 

our findings suggest that similar detrimental effects may be present in middle-income 

countries. 

Moreover, despite the considerable prevalence of social media use, three out of four 

adolescents in our sample reported usually meeting friends in person to chat, play games, or 
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do other things. Interestingly, we found that, on average, those who reported being constantly 

online were also more likely to report socializing with their friends offline. This is in 

accordance with earlier observations showing that highly connected young people are just as 

likely as their less-connected peers to regularly interact with friends in person10. 

These results are not without limitations. For instance, our findings are limited by the 

self-reported nature of the measures of social media use and the study’s cross-sectional 

design. Moreover, although this is a large sample, it does not represent all the contexts within 

the country, which could be explored in future studies, both in Brazil as well as in other 

LMICs. Also, more recent platforms were not included in the questionnaire (e.g., Snapchat, 

TikTok). In spite of these limitations, however, our study adds to understanding of social 

media use by adolescents in an urban area from a middle-income country. Learning which 

platforms are mostly used by this age group can help us devise effective ways of interacting 

with them. For example, as the most popular social media platform in this study, WhatsApp 

might be a useful tool for researchers, clinicians, and policy makers to engage with 

adolescents, which is an aspect to be explored in future research. 
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CONCLUSION 

This thesis, entitled "Exploring Symptom-Level Temporal Dynamics of Depression and 

Discrepancies between Retrospective and Momentary Assessments of Depression during 

Adolescence," marks a progression in our understanding of depressive symptomatology in 

young populations. Conducted through two comprehensive empirical studies, it utilizes digital 

technologies to examine how depression manifests among Brazilian youth. This research not 

only sheds light on the temporal dynamics of depressive symptoms but also highlights critical 

differences in how these symptoms are perceived retrospectively versus in real-time 

assessments. The findings provide important insights into the methodologies for assessing 

depressive symptoms, offering a deeper view of depression in this demographic. 

 

Key Findings and Implications 

The first study offers a thorough analysis of social media usage among Brazilian 

adolescents, revealing that messaging platforms like WhatsApp are almost universally 

integrated into their daily interactions. This prevalent digital engagement is especially 

significant, as it not only provides a context for understanding their social environments but 

also serves as a potential channel for mental health interventions. The strong presence of 

such platforms highlights a significant opportunity to integrate mental health support directly 

into these digital channels, thereby providing immediate and accessible care. 

As a result of the study, more information was gathered on the digital behaviors of young 

people, supporting our hypothesis that this population uses at least one social media platform 

a day. This is particularly evident in the widespread use of WhatsApp, a platform that 

requires active interaction and was utilized many times per day by the majority of 

adolescents in the study. These findings not only corroborate our initial hypothesis but also 

highlight the importance of such platforms as potential channels for mental health 

interventions. 
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The second study uses the data from the IDEABot, an innovative tool developed by our 

research group, to collect real-time data on adolescents' mood variations via WhatsApp 

(Viduani et al., 2023). This method enabled a novel examination of momentary changes in 

depressive symptoms, offering an alternative to traditional retrospective assessment 

methods. Our findings from this dynamic data collection showed that depressive symptoms 

are not static; instead, they fluctuate over time. 

As anticipated, our findings indicate that depressive symptoms, when assessed 

retrospectively, are reported more intensely compared to those reported in 

intensive-longitudinal assessments. This discrepancy underscores the potential biases 

inherent in retrospective assessments, where individuals are more likely to remember 

periods of significant distress rather than the nuances of their daily mood fluctuations. In 

contrast, the dynamic data from intensive-longitudinal assessments offer a different 

perspective, capturing the flow of symptoms in real-time. This approach reveals that 

individuals tend to report less severe symptoms when they assess their condition 

prospectively, suggesting that intensive-longitudinal assessments may provide a more subtle 

reflection of their everyday emotional experiences. 

The contrast in symptom structure between retrospective and intensive-longitudinal reports 

also suggests that different dimensions of depression may be observed depending on the 

assessment method used. For instance, cognitive symptoms, such as feelings of 

worthlessness or excessive guilt, were more connected in retrospective assessments, 

potentially due to the persistent impact of negative cognitive biases that amplify such 

symptoms when reflecting on past feelings. Intensive longitudinal assessments, by contrast, 

captured the more intense interconnectedness between somatic and affective symptoms, 

indicating that these might be more reflective of the youth's immediate emotional states 

rather than their interpretative memory of those states. 
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The variations in symptom structure between retrospective and intensive-longitudinal 

assessment methods offer important insights for refining psychiatric practice, especially in 

diagnosing and treating depression. Retrospective assessments are relatively straightforward 

and cost-effective, making them accessible for widespread use. They can be particularly 

useful in identifying persistent cognitive patterns and long-term trends in emotional 

experiences. However, it is crucial for clinicians to be aware of potential biases in these 

assessments, as patients may inadvertently emphasize or understate certain symptoms 

based on negative cognitive biases when reflecting on past feelings (Myin‐Germeys et al., 

2018). 

Alternatively, intensive-longitudinal assessments provide real-time insights into the immediate 

interplay between somatic and affective symptoms, offering a snapshot of the patient’s 

emotional state that may be more reflective of current symptomatology. This immediacy can 

capture fluctuations in mood and symptom intensity that retrospective assessments might 

miss. Nevertheless, the reliability and practicality of intensive-longitudinal data are still under 

exploration, and it remains critical to understand how best to interpret and utilize these 

findings effectively in clinical settings. 

Both methods contribute valuable perspectives to the understanding of depressive 

symptoms. Therefore, an integrative approach that leverages the strengths of both 

retrospective and intensive-longitudinal assessments could enhance diagnostic accuracy and 

treatment efficacy. However, clinicians must carefully consider the context and objectives of 

each assessment method to minimize biases and maximize the utility of the collected data. 

 

Strengths, Limitations, and Future Directions 

This dissertation constitutes a pioneering effort in the field of youth mental health research by 

examining the distinctions between retrospective and prospective reports of depressive 

symptoms. This comparative analysis significantly enhances our understanding of the 
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manifestation and fluctuation of depression over time, making an important contribution to the 

field. 

By utilizing insights from the initial study on the most commonly used social media platforms 

among adolescents in Porto Alegre, we developed the IDEABot (Viduani et al., 2023), a 

WhatsApp chatbot designed for intensive longitudinal data collection on depressive 

symptoms. This tool was employed in the second study to better understand fluctuations in 

adolescents' self-reported depressive symptoms and the discrepancies between these 

momentary assessments and retrospective reports. This approach exemplifies a coherent 

and systematic method of building knowledge incrementally, aligning with the scientific 

method. It underscores the effort to enhance our understanding of depression, which is a 

significant strength of this dissertation. In the second study of this dissertation, by utilizing 

mobile technology, the study captures real-time data on the lived experiences of young 

individuals, thereby offering valuable insights into the temporal dynamics of depressive 

symptoms. This methodological approach not only provides a detailed snapshot of youth 

depression but also allows for a deeper comprehension of symptom evolution, filling a critical 

gap in existing literature. 

Despite the strengths of the findings presented in this dissertation, they are primarily 

applicable to a specific demographic, limiting the broader generalizability of the results. To 

address this limitation, future studies should aim to replicate this research within diverse 

cultural and socioeconomic contexts. Expanding the research to different settings would help 

verify whether the patterns identified in this study are consistent across various environments 

and age groups thus broadening the applicability of the conclusions drawn.  

Additionally, the use of digital tools for data collection, while innovative, poses several 

practical challenges. Issues such as digital literacy, access to technology, and maintaining 

participant engagement with tools like IDEABot require careful consideration. Moreover, there 

is no single established method for conducting intensive longitudinal assessments in the 
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existing literature. For instance, we lack knowledge about how applying different approaches 

using IDEABot, such as varying the frequency of symptom inquiries, might affect the 

outcomes. Therefore, future research should concentrate on developing user-friendly, 

accessible technological interventions that seamlessly integrate into adolescents' daily 

routines, but also that comply with previous literature suggestions. Moreover, these tools 

must ensure privacy, prevent user fatigue, and maintain both the effectiveness and ethical 

integrity of the research. Such efforts will aid in refining methodologies and enhancing our 

understanding of youth mental health. 

Looking forward, it is essential to explore the longitudinal trajectories of depressive 

symptoms in youth through similar technological assessments. Understanding these 

long-term patterns and the potential chronic nature of depression can provide critical insights 

for developing preventive strategies aimed at mitigating the risk before the onset of more 

severe psychiatric conditions. Furthermore, the rapid advancements in technology offer new 

possibilities for more sophisticated data analysis through machine learning and artificial 

intelligence. Future studies could employ these technologies not only to monitor but also to 

proactively respond to early signs of depression. Predictive analytics could enable the 

forecasting of depressive episodes, potentially contributing to the prevention and 

management of depression among young populations.  

 

Concluding Thoughts 

In conclusion, this thesis represents a contribution to the field of adolescent psychiatry by 

showcasing how digital technologies can advance our understanding and assessment of 

depression. The use of intensive-longitudinal assessment tools like IDEABot provides a 

dynamic and nuanced view of depression in youth, moving beyond the snapshot captured by 

traditional assessments. With this method, it was found that retrospective self-reports differ 

from what intensive-longitudinal self-reports show, highlighting the importance for clinicians 

and researchers to take these differences into consideration when selecting a method for 
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better assessing depression among youth. This work lays the groundwork for future 

innovations in mental health diagnostics and interventions, emphasizing the importance of 

temporal dynamics and the potential for digital platforms to enhance our response to youth 

depression. 
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APPENDICES 
 

In the following pages, we present studies published during the Master’s of the candidate or 

that are closely related to the works that compose the dissertation but were not led by the 

candidate.  
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APPENDICE #1: The Identifying Depression Early in Adolescence Risk Stratified 

Cohort (IDEA-RiSCo): Rationale, Methods, and Baseline Characteristics.
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APPENDICE #2: Prospective Follow-Up of Adolescents With and at Risk for 

Depression: Protocol and Methods of the Identifying Depression Early in Adolescence 

Risk Stratified Cohort (IDEA-RiSCo) Longitudinal Assessments. 
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APPENDICE #3: Short Mood and Feelings Questionnaire (sMFQ). 

 

Items 

​​1. Eu me senti muito triste ou infeliz. 

2. Eu não consegui me divertir com absolutamente nada. 

3. Eu me senti tão cansado(a) que só ficava sentado(a) sem fazer nada. 

4. Eu estive muito agitado(a). 

5. Eu senti que eu não valia mais nada. 

6. Eu chorei muito. 

7. Eu achei difícil raciocinar ou me concentrar. 

8. Eu me odiei. 

9. Eu me senti uma pessoa ruim. 

10. Eu me senti sozinho(a). 

11. Eu pensei que ninguém me amava de verdade. 

12. Eu pensei que eu nunca seria tão bom(boa) quanto os outros da minha idade. 

13. Eu fiz tudo errado. 
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APPENDICE #4: Mood and Feelings Questionnaire - Child (MFQ-C). 

 

Items 

​​1. Eu me senti muito triste ou infeliz. 

2. Eu não consegui me divertir com absolutamente nada. 

3. Eu estive com menos fome do que normalmente. 

4. Eu comi mais do que normalmente. 

5. Eu me senti tão cansado(a) que só ficava sentado(a) sem fazer nada. 

6. Eu estive me movimentando e caminhando mais devagar do que normalmente. 

7. Eu estive muito agitado(a). 

8. Eu senti que eu não valia mais nada. 

9. Eu me culpei por coisas que não eram minha culpa. 

10. Foi difícil me decidir sobre as coisas. 

11. Eu fiquei emburrado(a) e de mal com meus pais. 

12. Eu estive menos a fim de conversar do que normalmente. 

13. Minha fala esteve mais devagar do que normalmente. 

14. Eu chorei muito. 

15. Eu pensei que nada de bom aconteceria comigo no futuro. 

16. Eu pensei que a vida não valia a pena ser vivida. 

17. Eu pensei sobre morte ou morrer. 

18. Eu pensei que minha família estaria melhor sem mim. 

19. Eu pensei em me matar. 

20. Eu não queria ver meus amigos. 

21. Eu achei difícil raciocinar ou me concentrar. 

22. Eu pensei que coisas ruins aconteceriam comigo. 

23. Eu me odiei. 

24. Eu me senti uma pessoa ruim. 

25. Eu me senti feio(a). 
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26. Eu me preocupei com dores no corpo. 

27. Eu me senti sozinho(a). 

28. Eu pensei que ninguém me amava de verdade. 

29. Eu não me diverti nem um pouco nas minhas atividades. 

30. Eu pensei que eu nunca seria tão bom(boa) quanto os outros da minha idade. 

31. Eu fiz tudo errado. 

32. Eu não dormi tão bem quanto eu normalmente durmo. 

33. Eu dormi muito mais do que normalmente. 
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