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Abstract 

Depression, as a prevalent global mental health disorder, stands as one of the main causes of disability worldwide, 
imposing significant individual, societal, and economic burdens. While its heterogeneous nature is well recognized, 
growing evidence highlights the importance of understanding depression trajectories, which describe the long-term 
course and variability of depressive symptoms over time. These trajectories are shaped by a complex interplay of bio-
logical, psychological, and social factors. However, despite extensive research on depression’s prevalence and risk 
factors, a comprehensive synthesis of trajectory patterns, their determinants, and their long-term implications remains 
limited.  This review systematically examines the existing literature on depression trajectories in adults, identifying key 
influences such as age, gender, socioeconomic status, early life experiences, social support, physical health, lifestyle 
factors, and external stressors, including pandemics. By integrating findings from longitudinal and epidemiological 
studies, this review provides novel insights into the bidirectional relationship between depression and chronic health 
conditions, underscoring the need for a holistic, trajectory-based approach to mental health care.  The findings have 
important implications for clinical practice, public health, and future research. Recognizing distinct trajectory patterns 
may facilitate earlier identification of high-risk individuals, inform the development of personalized interventions, 
and optimize the allocation of mental health resources. Furthermore, by elucidating the complex interconnections 
between depression and broader health determinants, this review establishes a foundation for advancing targeted, 
evidence-based interventions aimed at reducing the long-term burden of depression, particularly among vulnerable 
populations.

Highlights 

• Depression affects millions of adults around the world.

• Adult depression trajectories and symptoms are multifaceted and diverse.

• Depression trajectories are shaped by biological, psychological, and social factors.

• Understanding depression’s trajectories unveils critical insights into mitigating its impact.

• Every individual’s trajectory should require personalized mental health care approaches.
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Introduction
Depression stands as a prevalent mental health disor-
der impacting millions of adults worldwide. The World 
Health Organization (WHO) highlights depression as the 
leading cause of disability on a global scale, significantly 
contributing to the overall burden of disease [1]. Recent 
estimates reveal that 3.8% of the population experiences 
depression, with rates among adults at 5% (4% among 
men and 6% among women), and 5.7% among individuals 
aged over 60 years [2]. Notably, this disorder is roughly 
50% more common among women than men. Moreover, 
over 10% of pregnant women and those recently post-
partum are affected by depression [3]. The magnitude 
of depression’s impact is staggering, affecting over 280 
million individuals globally. Additionally, depression is 
a major risk factor for suicidality, with over 700,000 sui-
cide deaths annually, making it the fourth leading cause 
of death among individuals aged 15–29 years [1]. Find-
ings from the WHO World Mental Health (WMH) Sur-
veys indicate that, despite the existence of established 
and effective therapies for mental disorders, over 75% of 
individuals in low- and middle-income countries do not 
receive treatment [4]. Obstacles to adequate care include 
insufficient funding for mental health services, a shortage 
of skilled healthcare professionals for all citizens, and the 
societal stigma associated with mental disorders that per-
sists in the present day [1].

Depression is not a monolithic condition, but rather a 
highly heterogeneous disorder. Its presentation and pro-
gression vary significantly among individuals, reflecting 
diverse patterns and trajectories of depressive symptoms. 
Trajectories refer to the long-term courses of depres-
sive symptoms and episodes experienced by individuals 
over time, ranging from transient low mood to chronic, 
severe depression. These trajectories capture the chro-
nicity, fluctuations, and remission patterns of depres-
sive episodes and are influenced by a complex interplay 
of biological, psychological, and social determinants 
throughout the lifespan. The consequences of depres-
sion extend far beyond individual suffering, imposing 
profound economic burdens and societal costs. Depres-
sion leads to reduced workforce productivity, increased 
healthcare expenditures, and significant disability-related 
costs, further amplifying its societal toll [5, 5–10].

A comprehensive understanding of depression tra-
jectories is critical for the development of personalized 
interventions and prevention strategies tailored to the 
unique needs of individuals. Depression does not mani-
fest uniformly, and its progression can vary significantly 
across different individuals, which underscores the 
importance of investigating the temporal patterns and 
underlying factors that shape these trajectories. Recent 
research has made substantial advances in elucidating 

how depression evolves, with particular emphasis on the 
need for longitudinal analyses to capture the dynamic 
nature of depressive symptoms. These studies underscore 
the multifaceted interplay of biological, psychological, 
and social factors that influence depression trajectories, 
highlighting that variables such as age, gender, socioeco-
nomic status, physical health, and lifestyle factors all con-
tribute to the observed variability in depressive symptom 
patterns across the adult population.

Longitudinal and epidemiological studies have shed 
light on the critical factors influencing depression tra-
jectories. For instance, research studies demonstrate 
that advanced age is a significant factor associated with 
depression. Many older adults living in the community 
exhibit specific needs linked to various trajectories of 
depressive symptoms, underscoring the necessity for 
customized interventions to prevent, treat, and facilitate 
successful mental health aging. Variables such as pain 
limitation, mobility impairments, perceived stress, lone-
liness, retirement status, and levels of worry were found 
to be associated with distinct trajectory classes of depres-
sive symptoms [11–17].

The relationship between physical health and depres-
sion represents another critical area of investigation. 
Chronic physical conditions such as dementia, coronary 
heart diseases, stroke, arthritis, musculoskeletal disor-
ders have been associated with higher rates of depres-
sive symptoms, suggesting a bidirectional relationship 
between physical and mental health [18–21]. This inter-
play underscores the significance of holistic healthcare 
approaches that address both physical and mental health 
needs. Notably, the role of physical activity in moderating 
depressive symptoms has been increasingly recognized, 
suggesting that personalized exercise regimens could 
play a crucial role in mitigating the severity and duration 
of depressive episodes [22–24].

Moreover, the impact of social determinants on depres-
sion trajectories is paramount. Lower socioeconomic 
status limited educational attainment, and reduced 
access to social support networks have all been identi-
fied as key factors influencing the onset and progression 
of depression [12, 23, 25, 26]. This is particularly evident 
in research focused on rural populations, where commu-
nity involvement and social support play pivotal roles in 
sustaining mental well-being [27–30]. Emerging research 
also highlights the importance of early life experiences 
and socioeconomic factors in shaping depression tra-
jectories. The correlation between childhood economic 
status and the likelihood of experiencing depressive 
symptoms later in life emphasizes the long-term impact 
of early adversity on mental health. Furthermore, the role 
of education and economic stability in adulthood sug-
gests that interventions aimed at improving these areas 
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could have a positive effect on mental health outcomes 
[13, 26]. Similarly, gender differences in the prevalence 
and experience of depression underscore the necessity 
for gender-sensitive approaches to mental health care 
[12, 14, 16, 31].

The COVID- 19 pandemic has further underscored the 
dynamic nature of depression trajectories. In the context 
of the increase in mental health challenges following the 
COVID- 19 pandemic compared to pre-pandemic levels, 
recent studies have sought to provide a more comprehen-
sive and granular understanding of the emergence and 
long-term trajectories of psychological symptoms across 
diverse populations and contexts. In particular, research 
has focused on the psychiatric consequences of SARS-
CoV- 2 infection, exploring its long-term implications for 
mental health outcomes in affected adults [24, 31–38].

In light of these findings, this manuscript aims to syn-
thesize current empirical research on depression tra-
jectories, identify key risk and protective factors, and 
explore their implications for prevention and interven-
tion strategies. By integrating findings from longitudi-
nal epidemiological studies, clinical research, and public 
health data, this work seeks to advance the field’s under-
standing of depression as a dynamic, multidimensional 
phenomenon rather than a static clinical entity. This 
endeavor has the potential to drive the development 
of targeted interventions by facilitating the identifica-
tion of high-risk individuals, enabling the refinement of 
treatment strategies, and optimizing early intervention 
efforts. Moreover, it provides a critical foundation for the 
formulation of evidence-based policy initiatives and the 
delineation of future research directions aimed at sup-
porting individuals across various stages of depression. 
Integrating trajectory-based insights into clinical practice 
and public health frameworks may further enhance men-
tal health care accessibility, mitigate the long-term bur-
den of disease, and promote overall well-being across the 
lifespan.

Methodology
This manuscript presents a systematic review of the lit-
erature on the trajectories of depression and depressive 
symptoms in adults, synthesizing evidence on the tempo-
ral patterns and progression of depression over the past 
decade. The aim of this review is to offer a comprehen-
sive understanding of how depressive symptoms evolve 
over time, identify key depression trajectories within the 
adult population, and provide insights to inform future 
research and intervention strategies.

A comprehensive literature search was conducted on 
May 10, 2023, across three widely recognized academic 
databases: PubMed, Scopus, and Web of Science. The 
search targeted peer-reviewed studies published between 

2013 and 2023, focusing on adults aged 19 years and 
older. Emphasis was placed on studies employing longi-
tudinal or cohort designs, as these study types provide 
robust data on the trajectories of depressive symptoms 
over time. No language restrictions were applied to 
ensure inclusivity.

The search strategy was formulated using the follow-
ing query: (“depressive symptom*” OR depression) AND 
(“trend*” OR “trajectory*”) AND “mental health” AND 
adult* AND (“longitudinal study*”) NOT (“RCT” OR 
“randomized clinical trial*”) NOT (“matern*” OR post-
partum) NOT adolescent* NOT (“hospitalized”). Fil-
ters were applied to restrict results to studies published 
between 2013 and 2023, focusing on human participants 
aged 19 years and older. Emphasis was placed on longitu-
dinal and cohort studies, as these study designs provide 
robust insights into the temporal evolution of depres-
sive symptoms. Randomized clinical trials (RCTs), stud-
ies on maternity or postpartum depression, and research 
involving adolescent populations were excluded. These 
exclusions were made based on the distinct clinical con-
texts of these populations, which fall outside the scope of 
this review.

The rationale for excluding these populations was 
grounded in several key considerations. First, depres-
sion trajectories in adolescents diverge significantly from 
those observed in adults, due to differences in clinical 
manifestations and underlying etiological factors. Sec-
ond, depression during the maternity and postpartum 
period is influenced by unique physiological, psycho-
logical, and social factors specific to the perinatal phase, 
which are distinct from those driving depression trajecto-
ries in the general adult population. Finally, hospitalized 
patients generally represent more acute or severe cases 
of depression, which are not necessarily representative of 
the broader spectrum of depressive trajectories observed 
in the adult population at large. Thus, the inclusion cri-
teria for this review were specifically designed to focus 
on studies employing longitudinal or cohort designs that 
explored the progression of depressive symptoms over 
time in adults. Studies involving children or adolescents, 
maternity or postpartum depression, and hospitalized 
populations were excluded due to the aforementioned 
differences in clinical contexts.

A rigorous and transparent study selection process was 
implemented to ensure objectivity and minimize bias. 
The initial search yielded 615 studies: 65 from PubMed, 
372 from Scopus, and 178 from Web of Science. After 
the removal of 150 duplicates using Rayyan Professional 
software, 465 unique studies remained for further review. 
The study selection process was carried out in two stages.

In the first stage, titles and abstracts were screened 
for relevance based on the predefined inclusion and 
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exclusion criteria. This step was performed indepen-
dently by two researchers. Discrepancies between the 
researchers were resolved through consensus or by con-
sulting a third reviewer, ensuring a reliable and impartial 
process. The second stage involved a full-text assessment 
of the remaining studies. Studies were excluded in this 
stage based on the following criteria: (1) studies address-
ing depression trajectories in populations affected by 
specific traumatic events (e.g., abuse, bereavement); (2) 
studies focused on adolescents or children; and (3) stud-
ies with significant methodological limitations or insuffi-
cient data on depression trajectories.

This meticulous and transparent study selection pro-
cess was conducted in accordance with the Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses Statement for Scoping Reviews (PRISMA-ScR) 
guidelines [39]. The final selection included 37 articles, 
each contributing valuable insights into the evolution of 
depressive symptoms in the adult population over the 
past decade (Table 1). A detailed summary of the selected 
publications is presented in Table 2. The PRISMA flow-
chart illustrating the systematic review process and study 
selection for this review is depicted in Fig. 1.

Results
Table 1 provides a descriptive analysis of the total biblio-
graphic corpus included in this review. The collection of 
studies provides a comprehensive examination of depres-
sive symptoms across various populations, highlight-
ing key trends related to age, sex, cohort characteristics, 
health behaviors, and sociodemographic factors. These 
findings underscore the complexity of depression trajec-
tories in middle-aged and older adults, emphasizing the 
need for targeted interventions and a nuanced under-
standing of contributing factors.

Associated predictors in rural settings
Several studies [27–30] investigate the disparities in 
depression trajectories between rural and urban popu-
lations, focusing on the role of social isolation, health 
conditions, housing characteristics, and social support 
systems. These studies highlight the multifaceted nature 
of depression in rural settings and emphasize the need 
for community-based interventions to address mental 
health disparities. Handley et  al. [27] identified several 
predictors of depression among rural Australian adults, 
including permanent inability to work, low social sup-
port, adverse life events, and higher levels of neuroticism. 
This study concluded that being permanently unable to 
work resulted in over a threefold increase in the odds of 
depression at the following survey wave. Self-rated finan-
cial hardship was associated with a fourfold increase 
in the odds of future depression, as was a high level of 

community concerns. Neuroticism and tobacco use also 
made a significant independent contribution to future 
depressive symptoms. Interpersonal support was a pro-
tective factor, reducing the odds of next-wave depression 
by 64%. These findings align with international research 
emphasizing the protective effect of social support and 
socio-economic factors against depression symptoms in 
rural settings. The study also highlighted poor social net-
works and community concerns as additional correlates 
of depression. The need for diverse approaches in pre-
vention and treatment was emphasized, particularly for 
individuals with fewer direct supports.

On the other hand [29], conducted a study focusing 
on the trajectories of depressive symptoms among older 
adults with disabilities in rural China. Their research 
identified two distinct classes of trajectories, shedding 
light on the mental health challenges faced by this popu-
lation. Over 40% of these individuals experienced mod-
erate or severe depressive symptoms, indicating a high 
level of vulnerability. The study highlighted the role of 
prolonged instrumental support from adult children in 
decreasing depressive symptoms over time, underscoring 
the importance of family support for mental well-being 
in this context. Likewise [30], delved into depression 
trajectories in both urban and rural China, highlighting 
disparities between these settings. Their findings sug-
gested that multimorbidity and physical disability were 
linked to rising depressive symptoms in both areas. 
However, an intriguing difference emerged: rural indi-
viduals with disabilities were more prone to maintaining 
elevated depression scores, indicating distinct dispari-
ties. This was attributed to uneven social resource distri-
bution and challenges in accessing quality healthcare in 
rural regions, which perpetuated sustained high depres-
sion scores. The varying social environments and net-
works also played a role, with urban areas offering more 
standardized care and recreational activities. Addition-
ally [28], contributed to the understanding of depressive 
trajectories among elderly individuals in rural China by 
investigating the impact of housing characteristics. The 
study identified distinct classes of depression trajecto-
ries, with housing quality and the number of floors in a 
residence playing significant roles. Living in multifloor 
and high-quality houses was found to be associated 
with persistently low levels of depression. Interestingly, 
unlike findings in urban areas, homeownership alone did 
not show a significant influence on depression among 
rural elderly individuals. This sheds light on the unique 
sociocultural context of rural China, characterized by 
an “acquaintance society,” which influenced the mental 
health effects of housing characteristics.

Overall, these findings highlight the complex inter-
play of socioeconomic, familial, healthcare, and 
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at
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m
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re
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, p
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Table 2  Systematic overview of the bibliographic corpus

Ref Year Study Design Sample Size (Population) Setting/Country Type of Depression Diagnosis Method

[40] 2021 Longitudinal  > 3,000 community-dwelling 
adults (≥ 60 years)

Ireland Depressive symptoms (clini-
cally significant)

CES-D (cutoff ≥ 9)

[22] 2022 Longitudinal 5,025 middle-aged/older 
adults (mean age = 57)

China Depressive symptoms 10-item CES-D (CHARLS)

[41] 2014 Longitudinal 341 Canadians (25-year follow-
up, starting at age 18)

Canada Depressive symptoms Self-reported mental health 
scales (no single named scale)

[27] 2019 Longitudinal 2,639 rural/remote residents 
(5-year study)

Australia Depressive symptoms (includ-
ing “moderate/severe”)

PHQ- 9

[42] 2018 Longitudinal 593 primary care patients 
with depressive symptoms 
(diamond study)

Australia Depressive symptoms PHQ- 9

[16] 2021 Cross Sectional  ~ 138,000 adults (ages 45–95) 
from national cohorts in three 
regions

Canada, Europe, USA Depressive symptoms CES-D (Canada/US), EURO-D 
(Europe)

[26] 2016 Longitudinal 9,645 adults (≥ 20 years) 
from the Korean Welfare Panel 
Study (KOWEPS)

South Korea Depressive symptoms CES-D 11

[43] 2021 Longitudinal 3,983 older adults (≥ 65) 
from the Korean Health Panel 
Study (2008–2015)

South Korea Depressive symptoms (various 
trajectories)

Depression score from Korean 
Health Panel (exact scale 
not specified)

[19] 2020 Longitudinal 11,457 adults (≥ 45) 
from CHARLS (2011–2015)

China Depressive symptoms CHARLS standard (CES-D type, 
unspecified)

[35] 2023 Longitudinal 3,931 Italian adults, 4-wave 
panel (COVID- 19 period)

Italy Depressive, anxiety, and stress 
symptoms

Standardized questionnaires 
(names not cited)

[23] 2023 Longitudinal 54,818 adults (≥ 50) 
from the Survey of Health, 
Ageing and Retirement 
in Europe (SHARE)

Europe Depressive symptoms/well-
being

Validated scales in SHARE 
(names not specified)

[17] 2022 Longitudinal 9,264 middle-aged/older 
adults (CHARLS, 2011–2018)

China Depressive symptoms CES-D or adapted version 
in CHARLS

[15] 2023 Cross Sectional 19,761 adults (≥ 45) 
from CHARLS 2018

China Depressive symptoms Self-reported (single-wave data), 
CHARLS

[21] 2022 Longitudinal 7,810 adults (≥ 50) from HRS, 
free of dementia/CHD/stroke 
at baseline

USA Depressive symptoms (mild, 
persistent, etc.)

CES-D (HRS)

[14] 2023 Longitudinal US adults from HRS (1994–
2016), multiple birth cohorts

USA Depressive symptoms CES-D (HRS)

[31] 2023 Longitudinal 5,501 Italian adults in follow-
up (baseline n = 18,147), web 
survey (2020 & 2021)

Italy Depression, anxiety, PTSD-
stress symptoms

Validated scales (names 
not specified)

[44] 2022 Longitudinal 2,016 older adults (≥ 65) 
from the Korean Longitudinal 
Study of Aging (2006–2016)

South Korea Depressive symptoms Likely a scale similar to CES-D 
(KLoSA), exact name not speci-
fied

[45] 2022 Cross Sectional 88,675 Canadians (≥ 65) 
from 11 national surveys 
(1994–2014)

Canada Depression CIDI-SF (Composite International 
Diagnostic Interview – Short 
Form)

[46] 2023 Longitudinal 7,890 middle-aged/older 
adults (HRS 2006–2018)

USA Depressive symptoms CES-D (HRS)

[25] 2022 Longitudinal 3,617 US adults (≥ 25) 
from Americans’Changing 
Lives (1986–2011)

USA Persistent vs. normative 
depressive symptoms

11-item CES-D (abbreviated)

[13] 2022 Longitudinal 2,927 Chilean adults (18–75), 
with focus on ages 56–65 
and 66–75

Chile Depressive symptoms Self-reported scale (no specific 
name)

[38] 2023 Longitudinal 3,925 older English adults (≥ 
50) from ELSA (2008–2019), 
reassessed during 2020

England Elevated Depressive Symp-
toms (EDS)

CES-D (ELSA)
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Table 2  (continued)

Ref Year Study Design Sample Size (Population) Setting/Country Type of Depression Diagnosis Method

[28] 2020 Longitudinal 1,984 older adults (≥ 45) 
in rural China (CHARLS, base-
line 2011)

China Depressive symptoms CHARLS (CES-D-based scale)

[47] 2013 Longitudinal 7,882 older adults (≥ 60) 
in three assessments (29.4% 
attrition)

Late-life depression Geriatric Depression Scale (GDS- 
30, cutoff ≥ 11)

[34] 2022 Longitudinal 16,978 participants across 4 UK 
cohorts (ages ~ 20, 30, 50, 62)

United Kingdom Depressive symptoms Self-reported questionnaires 
(unnamed)

[29] 2023 Longitudinal 1,466 older adults (≥ 60) 
with disabilities in rural China 
(CHARLS 2011–2015)

China Depressive symptoms CES-D (CHARLS)

[24] 2023 Longitudinal 663 adults (PAMPA cohort, 
southern Brazil)

Brazil Self-reported diagnosed 
depression

Single question about prior clini-
cal diagnosis

[18] 2017 Longitudinal 86,000 older adults (≥ 65) 
from Kaohsiung City, Taiwan 
(6 waves)

Taiwan Mental health disorders 
(including depression)

Short Psychiatric Assessment 
Schedule

Fig. 1  PRISMA flowchart of systematic review process and study selection. Legend: Reason 1 [Description of depression trajectories 
after a traumatic event]. Reason 2 [Description of depression trajectories in children and/or adolescents]. Reason 3 [Other reason of misfit 
with the objectives of study]
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environmental factors in shaping depression trajectories 
in rural settings. Addressing these disparities necessitates 
comprehensive strategies that enhance social support, 
improve healthcare access, and consider localized socio-
cultural dynamics to effectively mitigate mental health 
burdens.

Social isolation
A longitudinal study by [46] examined the trajectories 
of social isolation and depressive symptoms in middle 
and later life using a nationally representative sample 
of adults in the United States. The study employed par-
allel process latent growth curve analysis to examine 
how these two dimensions changed over time and their 
associations in terms of levels (intercept) and changes 
(slope) over a 12-year period. The study revealed a com-
plex dynamic, with objective isolation increasing while 
subjective isolation decreasing over time. Depressive 
symptoms remained relatively stable. The study suggests 
implications for intervention research: interventions tar-
geting subjective isolation may prevent the progression 
of depressive symptoms, given the significant associa-
tions between these variables; addressing objective social 
isolation is crucial, as it contributes to both levels of sub-
jective isolation and depressive symptoms; and specific 
vulnerable subgroups, such as non-partnered individuals 
with low household income and worse physical health, 
were identified. In conclusion, the study provides valu-
able insights into the trajectories of social isolation and 
depressive symptoms in middle and later life.

The findings highlight the complex interplay between 
these dimensions and the importance of addressing 
both forms of social isolation in mental health interven-
tions. Partnership status emerged as a significant fac-
tor influencing both subjective isolation and depressive 
symptoms, suggesting the potential benefits of social 
relationships for mental well-being in aging populations. 
Further research is needed to explore the underlying 
mechanisms and develop targeted interventions for vul-
nerable subgroups.

Chronic conditions and comorbidities
An increasing body of research has examined the inter-
play between chronic conditions, depressive symptoms, 
and anxiety in middle-aged and older populations, high-
lighting the bidirectional relationships between mental 
and physical health and the necessity for integrated care 
models.

The study conducted by [19] was designed to investigate 
the impact of various chronic condition comorbidities on 
changes in depressive symptoms among middle-aged and 
older adults. Utilizing data from the China Health and 
Retirement Longitudinal Study (CHARLS) 2011–2015, 

their analysis revealed substantial associations between 
different chronic conditions and depressive symptoms. 
The findings of the study emphasized the significant link-
age between chronic conditions such as memory-related 
diseases, arthritis/rheumatism, asthma, and stroke with 
depressive symptoms. Of particular note was the obser-
vation that individuals with arthritis/rheumatism and 
lower initial depressive symptoms were more likely to 
experience an escalation in symptoms over time, while 
those with higher initial symptoms tended to persist 
with elevated levels of depression. These results under-
score the intricate interplay between chronic conditions 
and mental health, with certain conditions exacerbating 
depressive symptoms over time. Furthermore, the study 
shed light on the imperative need for preventive frame-
works to address depressive symptoms. It specifically 
emphasized the critical role of musculoskeletal disease 
management and pain interventions in mitigating the 
impact of these conditions on mental health. Arthritis/
rheumatism emerged as a significant risk factor for the 
worsening of depressive symptoms, emphasizing the 
necessity for targeted interventions tailored to individu-
als with this condition.

Chen et  al. [18] conducted a population-based study 
to explore the longitudinal relationship between mental 
health disorders and chronic diseases among older adults. 
The study presents compelling evidence of a bidirectional 
and reciprocal relationship between mental health disor-
ders and chronic diseases among older adults. Their find-
ings reveal that pre-existing mental health disorders can 
predispose older individuals to developing more mental 
health disorders over time; while pre-existing chronic 
diseases increase the likelihood of developing additional 
chronic diseases. This interplay highlights a vicious cycle 
where one condition can exacerbate the other. Addition-
ally, the study identified disability and lack of exercise as 
notable factors contributing to the development of these 
health conditions.

As in the previous study [21], conducted a compre-
hensive longitudinal cohort study using the Health and 
Retirement Study (HRS) data of U.S. residents aged 50 
years and above to investigate the trajectories of depres-
sive symptoms and their association with incident 
dementia, coronary heart disease (CHD), stroke, and 
all-cause mortality. Crucially, the study’s results demon-
strated that individuals with mild, worsening, and per-
sistent depressive symptoms had significantly greater 
hazards of developing incident dementia, CHD, stroke, 
and facing all-cause mortality compared to those in the 
non-depressed group. Specifically, participants with 
mild depressive symptoms had a 32% increased hazard 
of incident dementia, while those with worsening symp-
toms had a 58% increased hazard, and individuals with 
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persistent symptoms had an alarming 182% increased 
hazard. Similar trends were observed for CHD, stroke, 
and all-cause mortality, with progressively higher haz-
ards associated with worsening and persistent depressive 
symptoms.

Additionally [43], delved into the trajectories of depres-
sion and anxiety among Korean older adults using 
Growth Mixture Modeling. The study identified sig-
nificant predictors for depression and anxiety, includ-
ing female sex, having more than three chronic diseases 
(hypertension, heart disease, diabetes, back pain, cata-
racts, osteoporosis, and arthritis, loss of hearing or 
vision), and not being involved in income-generating 
activities, highlighting higher vulnerability to developing 
both conditions over time. These findings suggest that 
when one condition is present, the likelihood of the other 
condition is increased. The study’s dual trajectory analy-
sis of depression and anxiety in older adults contributes 
valuable information for understanding the complexities 
of mental health in this demographic. By highlighting 
the associations between chronic diseases, sociodemo-
graphic factors, and mental health trajectories, the study 
provides a foundation for tailored interventions and pol-
icy initiatives to support the mental well-being of older 
adults.

On the other hand [20], investigated self-reported anxi-
ety and depression in spondyloarthritis (SpA) patients, 
revealing intriguing dynamics between the two over time. 
Factors associated with deterioration or improvement 
were largely similar for both anxiety and depression, 
including fatigue, general health, quality of life (QoL), 
level of functioning, disease activity, and self-efficacy. The 
study notably highlighted the significant role of chronic 
widespread pain (CWP) at baseline, demonstrating that 
its presence increased the risk of developing depression 
and decreased the likelihood of recovering from anxiety. 
Thus [20], demonstrated that self-reported anxiety and 
depression are prevalent and relatively stable over time 
in SpA patients. The strong association between mental 
health and CWP emphasizes the need to acknowledge 
and treat both comorbidities effectively in clinical set-
tings. These findings underscore the importance of holis-
tic care approaches for SpA patients, integrating mental 
health screening and management alongside the treat-
ment of physical symptoms. Further research should aim 
to develop targeted screening tools and interventions tai-
lored to the unique needs of SpA patients.

Malhotra et al. [48] undertook an investigation into the 
short-term trajectories of depressive symptoms among 
stroke survivors and their caregivers. Utilizing group-
based trajectory modeling (GBTM), they delineated three 
distinct depressive symptom trajectories for stroke sur-
vivors and two for caregivers. Their study unveiled that 

an increase in stroke survivor functional disability and 
caregiver depressive symptoms contributed to an escala-
tion (indicating worsening) in stroke survivor depressive 
symptom trajectories. Conversely, a rise in stroke survi-
vor depressive symptoms corresponded to an increase 
in caregiver depressive symptom trajectories, while for-
eign domestic worker (FDW) assistance was linked to a 
reduction (indicating improvement) in caregiver depres-
sive symptoms. As a result, the study underscored the 
reciprocal relationship of depressive symptoms between 
stroke survivors and caregivers, emphasizing the signifi-
cance of dyadic mental health interventions.

The recent study of [15] investigated the association 
between depression and multimorbidity among Chinese 
middle-aged and older individuals, concluding that mid-
dle-aged and older people with depressive symptoms are 
more likely to have multimorbidity than non-depressed 
individuals. Thus, their findings revealed a significant 
correlation, indicating that higher depression scores 
were linked to an increased likelihood of developing 
multimorbidity.

These findings underscore the necessity of early identi-
fication of depressive symptoms to prevent the onset and 
progression of chronic illnesses, reinforcing the impor-
tance of integrating mental health care into primary care 
settings for individuals with multiple morbidities.

Socioeconomic factors
The studies by [25, 26, 44] offer valuable insights into the 
association between socioeconomic factors and depres-
sive symptoms in South Korea and the United States, 
respectively. These findings significantly contribute to 
our understanding of the intricate interplay among eco-
nomic status, education, and mental health outcomes.

Kim et  al. [26] delved into the impact of childhood 
and current economic status on depressive symptoms 
among South Korean individuals. Their results shed light 
on the substantial association between economic sta-
tus and mental health outcomes, particularly depressive 
symptoms. Individuals with low current economic status 
exhibited heightened likelihoods of depressive symptoms 
compared to those in the middle current-middle child-
hood economic status group. Conversely, those with high 
current economic status demonstrated decreased prob-
abilities of depressive symptoms. The results underscore 
the adverse mental health effects of prolonged poverty, 
particularly evident in the low current-low childhood 
economic status group with the highest likelihood of 
depressive symptoms. This economic disparity, coupled 
with the lack of a stable social safety net, contributes to 
higher levels of depression among low-income groups. 
Additionally, the study highlights income’s role as a 
measure of social class, with significant implications for 
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mental health disparities. Kim et al. [26] also explored the 
lasting effects of childhood economic status on depressive 
symptoms, indicating that childhood economic status 
may influence mental health outcomes into adulthood. 
The study suggests that downward transfers of financial 
resources and bequests can perpetuate income inequal-
ity, particularly affecting offspring of lower-income 
groups. Furthermore, the study discusses the significance 
of education in moderating the relationship between eco-
nomic status and depressive symptoms. Education levels 
strongly correlate with occupation and financial status 
in South Korea, with higher education levels associated 
with lower levels of depressive symptoms. However, the 
study notes challenges for children from low-income 
families, who may face academic burdens and lag behind 
academically. Shin et al. [44] contribute to this narrative 
by examining depressive symptom trajectories among 
community-dwelling older adults in South Korea. Their 
study identified trajectory groups for both depression 
and anxiety, emphasizing the nuanced dynamics of these 
conditions over a 10-year period. Notably, as in the previ-
ous study, individuals with higher education levels were 
less likely to experience rapidly worsening depressive 
symptoms, highlighting the role of education in mental 
health outcomes. The study also emphasized the impor-
tance of considering factors such as employment status, 
cognitive function, chronic diseases, and social activities 
in interventions targeting depressive symptoms.

Sinkewicz et  al. [25] present an in-depth analysis of 
depressive symptom patterns over 25 years among a rep-
resentative sample of Americans. Employing innovative 
growth mixture modeling, the study delineates distinct 
trajectories of depressive symptoms and their predictors, 
offering nuanced insights into mental health dynamics 
across adulthood. Two distinct paths of depressive symp-
toms emerged: one representing a typical course (60% 
of the sample) and the other (40% of the sample) char-
acterized by persistently elevated symptoms into adult-
hood. This persistently depressed trajectory was linked to 
potentially avoidable adverse outcomes, such as psychiat-
ric hospitalizations, housing instability, and involvement 
in the criminal legal system. The study also investigates 
the social determinants influencing membership in these 
depressive trajectory classes, including gender, race/eth-
nicity, education, income, and birth cohort. Membership 
in the persistently high depressive symptom class was 
more common among females and non-white racial/eth-
nic groups, highlighting the disproportionate burden of 
depression on these populations. Particularly noteworthy 
was the strong association between lower socioeconomic 
status and membership in the persistently high depressive 
symptom class, even after adjusting for gender and race/
ethnicity. Sinkewicz et al. [25] emphasize the importance 

of a public health approach to mental health, advocating 
for community-based mental health and social services 
instead of the criminalization of mental illness. They sug-
gest that investments in quality public education and liv-
ing wage reforms could address the underlying causes of 
depression.

Lou et  al. [14] investigation of depressive symptom 
trajectories among U.S. adults in mid- and later life pro-
vides a comprehensive view of how these symptoms 
evolve across different cohorts and sociodemographic 
groups. Their findings reveal intriguing patterns, with 
more recent cohorts displaying higher levels of depres-
sive symptoms despite better physical health. This unex-
pected trend challenges assumptions about generational 
improvements in mental health and highlights the com-
plex interplay between societal factors and psychologi-
cal well-being. The study’s focus on sociodemographic 
factors such as gender, race, education, and partnership 
status elucidate disparities in depressive symptoms. For 
instance, women, non-Hispanic Blacks, Hispanics, and 
individuals with lower education levels consistently 
reported higher levels of depressive symptoms. The vary-
ing trajectories across different cohorts suggest that his-
torical and contextual factors play a significant role in 
shaping mental health outcomes.

Madero-Cabib et  al. [13] also shed light on employ-
ment and depressive symptom trajectories among older 
adults in Chile, particularly focusing on the period 
around retirement age. Their study revealed distinct tra-
jectories, with noteworthy differences based on health 
and social status. Trajectories characterized by perma-
nent employment were associated with lower depres-
sive symptoms compared to those indicating retirement 
or inactivity. Importantly, individuals with advantaged 
health and social statuses at baseline tended to follow 
trajectories with the absence of depressive symptoms. 
Conversely, those with disadvantaged health and social 
statuses tended to follow trajectories characterized by 
inactivity or retirement and higher depressive symptoms. 
These findings underscore the importance of considering 
social and health conditions in policies aimed at support-
ing older adults, especially as a rising proportion remain 
active in the labor market beyond retirement age due to 
financial constraints.

In line with these findings, a study by [11] delved into 
depression trajectories among older community-dwelling 
adults in Ireland using data from the Irish Longitudinal 
Study on Ageing (TILDA). The study identified four dis-
tinct trajectories of depressive symptoms: a stable low 
symptom level group (79%); a moderate but deteriorat-
ing symptoms group; a moderate but improving group 
(10.1%); and a vulnerable group with consistently high 
symptoms (3.1%). Demographic factors, psychological 
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states, and health conditions were associated with dif-
ferent trajectory classes, highlighting the diverse factors 
influencing depression in older Irish adults. Multinomial 
logistic regression revealed that factors such as restricted 
mobility, perceived stress, loneliness, and physical pain 
were predictive of being in the moderate and higher 
depressive symptom categories. Additionally, retirement 
status and elevated levels of worry were linked to a higher 
probability of being in the moderate symptom categories 
specifically. The findings underscore the importance of 
considering these factors in assessment, treatment, and 
prevention efforts.

Furthermore [47], focuses on the factors associated 
with predictors of change in depressive symptoms among 
elderly individuals, both with and without baseline signif-
icant depressive symptoms. Their study, which gathered 
data from a substantial population, identified various 
factors associated with depressive symptom trajectories, 
including sociodemographic data, social support, anxi-
ety, cognition, positive affect, control locus, activities of 
daily living, recent traumatic life events, physical activity, 
comorbidities, and quality of life. The results, based on 
assessments of 7,882 subjects with a 29.42% attrition rate, 
revealed some notable findings. At baseline, the mean 
age of the participants was 70.96 years, with 61.15% being 
women. The trajectories of depressive symptoms showed 
a decreasing trend over time. Stronger associations were 
observed in those with significant depressive symptoms, 
particularly with social support (OR 0.971, p <.001), 
chronic pain (OR 2.277, p <.001), and higher locus of 
control (OR 0.581, p <.001). Conversely, for individuals 
without baseline significant depressive symptoms, anxi-
ety and a higher locus of control were the strongest asso-
ciations. These findings provide new insights into late-life 
depression, particularly highlighting the different fac-
tors that influence the trajectory of depressive symptoms 
when stratifying based on the baseline status of signifi-
cant depressive symptoms.

Socioeconomic factors, including childhood and cur-
rent economic status, education, and employment, sig-
nificantly shape depressive symptom trajectories. Lower 
socioeconomic status is consistently linked to higher 
depression risk, with education and employment offering 
protective benefits. Addressing these disparities through 
policy and intervention could reduce the mental health 
burden, especially in lower-income and less-educated 
populations.

Physical health and activity
The studies by [22, 23] offer valuable insights into the 
relationship between physical activity, education, and 
mental health outcomes in older adults, emphasizing the 
significance of intensity and frequency of this activity.

Cheval et al. [23] highlight the mediating role of physi-
cal activity in the association between educational attain-
ment and mental health trajectories in older age. Their 
study reveals that lower levels of education are linked to 
decreased physical activity, leading to steeper declines in 
physical activity over time. This decline, in turn, contrib-
utes to more pronounced declines in mental health and 
well-being among older adults. The study also under-
scores the importance of considering both socioeco-
nomic and behavioral pathways in understanding mental 
health disparities related to educational attainment. 
While socioeconomic factors like wealth and occupation 
explain a significant portion of the association between 
education and mental health, the addition of physical 
activity as a mediator account for additional variance in 
mental health outcomes. Interventions promoting physi-
cal activity could play a crucial role in mitigating negative 
mental health impacts associated with lower educational 
attainment.

In contrast [22], focus on the impact of physical activ-
ity intensity on cognitive function and depressive symp-
tom trajectories among middle-aged and older Chinese 
adults. Their eight-year prospective study, involving 5025 
participants with a mean age of 57 years, reveals signifi-
cant associations between physical activity frequency and 
intensity with cognitive function and depressive symp-
tom trajectories. The results indicate that engaging in at 
least 6  days per week of moderate physical activity was 
associated with a slower decline in cognitive function, 
suggesting a protective effect against cognitive decline 
in this demographic. Additionally, a higher frequency 
of light physical activity was associated with a slower 
increase in depressive symptoms, indicating a potential 
protective effect against worsening depressive symptoms. 
The discussion explores potential mechanisms, suggest-
ing an inverted U-shaped dose–response relationship 
between physical activity intensity and cognitive func-
tion. Moderate physical activity may enhance cogni-
tive domains by activating the reticular system, while 
light physical activity social nature could contribute to 
reduced depressive symptoms.

Zhang et  al. [17] longitudinal study among Chinese 
middle-aged and older adults sheds light on the dynamic 
nature of depressive symptoms and their association with 
the rate of decline in global cognitive function, episodic 
memory, and executive function. The study identified 
five distinct trajectories of depressive symptoms, ranging 
from constantly low to constantly high. One of the key 
findings was that global cognitive function and episodic 
memory declined most rapidly in participants reporting 
increasing depressive symptoms, followed by those with 
constantly high or medium depressive symptoms. How-
ever, compared with their counterparts with constantly 
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low depressive symptoms, subjects with increasing symp-
toms of depression showed significantly higher rates of 
decline in executive function. Interestingly, cognitive 
decline did not differ significantly between individuals 
demonstrating continuously low depressive symptoms 
and those showing decreasing depressive symptoms. This 
finding suggests that the trajectory of depressive symp-
toms is crucial in predicting cognitive decline, emphasiz-
ing the importance of considering changes in depressive 
symptoms over time.

Rote et  al. [49] focused on the trajectories of depres-
sive symptoms among elderly Mexican Americans, 
identifying distinct groups with varying symptom lev-
els over time. The findings revealed that activity of daily 
living disability stood out as the most potent predictor 
of depressive symptoms, with social support following 
closely behind. The study’s recommendations empha-
size the importance of early detection and treatment of 
chronic disabling conditions such as heart disease, can-
cer, visual impairment, and cognitive impairment. Addi-
tionally, the findings highlight the need to increase access 
to social participation, which emerged as a significant 
factor associated with depressive symptom trajectories. 
It should be noted that this study also analyzed nativity 
status into immigration-related factors in order to gain 
a better understanding of depression in elderly Mexican 
Americans by examining specific symptom clusters and 
acculturation factors.

Physical activity, especially at moderate levels, plays a 
protective role in both cognitive function and depressive 
symptom trajectories, particularly in older adults. Inter-
ventions promoting physical activity, alongside manag-
ing physical disabilities and providing social support, are 
essential for mitigating the mental health risks associated 
with aging and chronic conditions.

Health behaviors
There is growing evidence that diet is associated with 
both depressive symptoms and clinical depression, prob-
ably through biological mechanisms. However, it is also 
plausible that depression impacts diet. Opie et  al. [50] 
offer valuable insights into the associations between 
depressive symptoms and personal drivers of healthy 
eating behaviours, such as self-efficacy among women 
in the READI cohort study. This research sheds light on 
the complex interplay between mental health and dietary 
behaviours, particularly within socioeconomically dis-
advantaged populations. According to research by [50], 
higher self-efficacy is associated with healthier dietary 
patterns, which may, in turn, reduce the risk of depres-
sion. Conversely, depression can diminish self-efficacy, 
leading to poorer dietary habits. Future interventions 
should focus on strategies to enhance self-efficacy among 

individuals with or at risk of depressive symptoms to sup-
port healthier dietary practices, potentially contributing 
to the reduction of this highly burdensome mental health 
condition.

Several health risk behaviours, such as sedentary life-
styles, smoking, and alcohol consumption, have been 
associated with mental health issues [45]. Consistently, 
in the study by [45], physical inactivity and smoking were 
correlated with a significantly increased risk of depres-
sion among Canadian residents aged 65 and older, with 
smoking exhibiting a stronger connection to depression 
risk in more recent birth cohorts. Conversely, moder-
ate alcohol consumption was linked to a reduced risk of 
depression in earlier birth cohorts, but this association 
weakened over time and disappeared in the most recent 
birth cohort.

The evidence highlights the complex relationship 
between diet, self-efficacy, and depression, emphasiz-
ing the need for interventions that boost self-efficacy 
to improve eating habits. Additionally, physical inactiv-
ity, smoking, and alcohol consumption are key health 
behaviours that influence depression risk, with evolv-
ing patterns over time, especially in older populations. 
Understanding the evolving relationships between health 
risk behaviours and depression is crucial for developing 
effective prevention strategies for depression and other 
emotional and mental health conditions.

Gender disparities
Best et al. [16] conducted a comparative study of age and 
sex trends in self-reported depressive symptoms across 
middle and older adulthood, examining data from the 
Canadian Longitudinal Study on Aging (CLSA) alongside 
American and European cohorts. The study encompassed 
over 138,000 individuals and estimated trends in depres-
sive symptoms, adjusting for socioeconomic status and 
educational attainment. The study highlighted the preva-
lence of depressive symptoms, with women consistently 
reporting higher levels compared to men. Notable trends 
included an increase in depressive symptoms with age, 
particularly in late midlife and late-life stages, suggest-
ing potential impacts of social isolation and bereavement 
in older age. An interaction between gender and age 
was also noted in the Canadian and European cohorts. 
Among Canadians, gender differences were most pro-
nounced after age 70, whereas among Europeans, gender 
differences were most significant among those approxi-
mately aged 60.

Similarly [51], focused on mental health trajectories 
among American baby boomers, revealing a distinctive 
V-shaped curve in depression levels during middle age. 
As shown by [16], this study highlighted gender differ-
ences, noting that females were more prone to higher 
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depression levels, likely influenced by the multifaceted 
roles they often juggle. Economic factors such as employ-
ment and net worth were associated with depression at 
various stages, emphasizing the pivotal role of financial 
stability in mental well-being.

The findings of this study contribute valuable insights 
into the mental health dynamics of baby boomers, high-
lighting the need for tailored interventions. Specifically, 
the study suggests that specialized interventions target-
ing females’ mental health concerns over time are war-
ranted. Additionally, fostering and enhancing self-esteem 
before middle age could be pivotal in mitigating depres-
sion levels as individuals traverse through different life 
stages.

Relationship outcomes
The study conducted by [41] provides valuable insights 
into the long-term effects of mental health vulnerabili-
ties, specifically depressive symptoms, perceptions of life 
and stress, on intimate relationship outcomes. The find-
ings highlight the enduring impact of mental health chal-
lenges experienced during the transition to adulthood on 
midlife relationship functioning. Research by [41] con-
cludes that deficits and poor mental health during the 
critical transition to adulthood contribute to higher lev-
els of stress perception later in life. Expressions of anger, 
particularly the growth or reduction in anger control 
during early adulthood, also play a role in perceptions of 
relationship risk.

From a clinical perspective, the findings suggest poten-
tial interventions aimed at improving mental health indi-
cators, such as anger control and stress management, to 
positively impact future relationship functioning. The 
study also underscores the importance of considering 
developmental trajectories and the interplay of men-
tal health, stress, and intimate relationships across the 
lifespan.

COVID‑ 19 pandemic impact
A number of studies within the entire bibliographic 
corpus offer profound insights into the impact of the 
COVID- 19 pandemic on depression trajectories and 
symptoms across diverse populations, enhancing our 
comprehension of the multifaceted factors that influence 
mental health outcomes during this global crisis.

Briggs et al. [40] shed light on the prevalence of clini-
cally significant depressive symptoms among older adults 
before and during the pandemic. Their findings revealed 
a notable increase in the burden of depressive symptoms 
from 7.2% to 19.8% in the early months of the COVID- 19 
pandemic, indicating a substantial psychological toll, par-
ticularly among those aged 70 years and older and those 
living alone. This rise was mirrored in the mean CES-D 

scores, highlighting a widespread escalation of depressive 
symptoms exacerbated by factors such as excess alco-
hol consumption, smoking, functional impairment, and 
chronic diseases.

It is important to note that mental distress did not 
affect everyone equally during the COVID- 19 pan-
demic. Lo Coco et  al. [35] conducted a comprehensive 
exploration of the trajectories of mental health distress 
during the pandemic. Their study identified three dis-
tinct trajectory classes for depression, anxiety, and stress 
symptoms: “Moderate-chronic,” “Normal-increasing,” 
and “Mild-vulnerable.” The majority of individuals (54%) 
demonstrated a resilient pattern over time. Nonetheless, 
two subsets displayed vulnerable trajectories encom-
passing depression, anxiety, and stress. Factors such as 
expressive suppression, intolerance to uncertainty, and 
fear of COVID- 19 were identified as risks linked with 
these vulnerable trajectories for mental health distress. 
Additionally, susceptibility to mental health distress was 
more pronounced among women, younger age cohorts, 
and individuals who were unemployed during the initial 
lockdown. These findings highlight the heterogeneity in 
group trajectories of mental health distress during the 
pandemic and the importance of identifying subgroups 
at risk of worsening states. Additionally, the study under-
scores the significance of adaptive coping mechanisms, 
such as cognitive reappraisal, in mitigating the impact 
of distress during stressful events like the COVID- 19 
pandemic.

Likewise, the research conducted by [34] provides valu-
able insights into the progression of depressive symptoms 
among adults in the UK during the COVID- 19 pan-
demic. The study reveals a troubling long-term escala-
tion in depression symptoms across all age groups, with a 
noticeable variation seen among individuals aged 20. An 
important discovery from the research is the significant 
impact of loneliness on the rise in depression symptoms 
across all age groups during the pandemic. The feeling 
of loneliness emerged as the most potent predictor, both 
at the start of the pandemic and throughout its course. 
Surprisingly, adherence to social distancing measures did 
not correlate with increased depression symptoms in any 
group. In fact, adherence to these measures even served 
as a protective factor for individuals aged 30. These find-
ings suggest that feeling connected is not solely reliant 
on face-to-face interactions among adults and can be 
nurtured through alternative avenues, such as meaning-
ful social engagements. Additionally, chronic illness was 
associated with a rise in depression symptoms across 
all age groups, likely due to heightened health concerns 
during the pandemic. Financial challenges were also sig-
nificantly linked to increased depression scores among 
individuals aged 30 and 50, highlighting the economic 
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strain brought about by COVID- 19. Furthermore, pre-
pandemic mental health issues consistently correlated 
with increased depression symptoms across age groups 
30–62, emphasizing the importance of considering indi-
viduals’ mental health backgrounds. Nevertheless, pro-
tective factors such as being a keyworker or pregnancy in 
one’s 30 s were also identified.

Nonetheless, pre-pandemic mental health can also 
exert a significant influence on depression trajecto-
ries during the pandemic crisis. Zhu et  al. [38] con-
ducted an investigation into the relationship between 
long-term trajectories of depressive symptomatology 
before the COVID- 19 pandemic and depression dur-
ing the pandemic, extending beyond the latest pre-pan-
demic depression status. The researchers also examined 
whether individuals who experienced depression closer 
to the pandemic were at a greater risk during that time. 
Their study identified four distinct trajectories, with con-
sistently elevated symptoms strongly associated with a 
heightened likelihood of depression during the pandemic. 
Within their study, approximately one in five people 
experienced at least one episode of clinically significant 
levels of depression between 2008–2009 and 2018–2019, 
placing them at a higher risk of also reporting depression 
during the pandemic in 2020. These findings underscore 
the importance of considering individuals’ mental health 
backgrounds when predicting susceptibility to the psy-
chological effects of crises.

Rossi et  al. [31] reported encouraging changes in 
mental health outcomes in the general population of 
Italy over time during the pandemic. They observed a 
decrease in depression, anxiety, and stress-related symp-
toms in the general population 14 months after the start 
of the COVID- 19 pandemic, suggesting a potential adap-
tation or improvement in mental health as individuals 
adjusted to the challenges posed by the pandemic. How-
ever, a significant proportion of the sample continues to 
experience clinically relevant symptoms of distress over 
time. Various factors such as gender, age, education, geo-
graphic location, personal resilience, interpersonal resil-
ience, history of mental disorder, and social interactions 
were associated with different mental health trajectories, 
showcasing the intricate web of influences on mental 
well-being. The findings from [31] offer valuable informa-
tion for the design of structured interventions to mitigate 
the psychological impact and residual socioeconomic 
impact of the COVID- 19 pandemic on the general popu-
lation and specific at-risk groups.

In a manner consistent with previous studies [24], shed 
light on the positive impact of digital platforms for physi-
cal activity on mitigating depressive and anxiety symp-
toms during the COVID- 19 pandemic in adults. Their 
investigation revealed that participants who utilized 

these platforms demonstrated a more favorable trajec-
tory of depressive symptoms, particularly when engaging 
with streaming services and messaging applications. This 
emphasizes the potential of digital interventions as acces-
sible tools to support mental health, offering conveni-
ence, personalization, and community support.

The COVID- 19 pandemic significantly impacted men-
tal health, particularly increasing depression symptoms 
among older adults and those with pre-existing mental 
health conditions. However, mental distress was not uni-
versal, with distinct trajectories observed based on fac-
tors such as age, gender, employment status, and coping 
mechanisms. Digital platforms for physical activity also 
demonstrated potential in mitigating depressive symp-
toms, offering an accessible and supportive intervention 
during the pandemic.

Diagnostic models
The studies by [42, 52] contribute valuable insights into 
predicting depression severity and trajectory in adult 
primary care patients, offering complementary per-
spectives on prognostic modeling and transdiagnostic 
predictors. Chondros et  al. [42] focused on developing 
a prognostic model for depression severity in primary 
care patients with current depressive symptoms. Their 
study resulted in two models: one with 15 predictor vari-
ables (Model 1) and another with 20 predictors, includ-
ing potentially sensitive questions (Model 2). Model 1, 
with eight predictor variables, explained 39.2% of the 
variation in three-month depression severity. Notably, 
the severity of depressive symptoms at baseline was the 
most influential predictor, along with current anxiety, 
history of depression, and poor self-rated health. Despite 
including potentially sensitive questions in Model 2, the 
model’s performance did not improve, possibly due to 
correlations with other indicators. The developed prog-
nostic model showed acceptable discrimination and cali-
bration, with a c-statistic of 0.74, indicating its potential 
clinical usefulness.

In contrast [52], aimed to identify predictors of depres-
sion severity and trajectory using data from the PCARES 
registry. They highlighted the importance of transdiag-
nostic factors in predicting depression severity over one 
year. The Level 1 symptom score, PTSD, and functional 
disability scores emerged as strong predictors. The study 
also found that patients with clinically significant depres-
sive symptoms often did not have an initial diagnosis 
of MDD or BD, suggesting a need for a transdiagnostic 
approach. Functional impairment, as assessed by WHO-
DAS, consistently predicted poor depression severity and 
trajectory outcomes. Furthermore [52], identified clinical 
predictors associated with depression outcomes. High 
levels of general psychopathology, anxiety symptoms, 
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difficulty sleeping, and diagnoses of BD or PTSD were 
linked to worse depression trajectory. Notably, anxiety 
symptoms, regardless of a formal GAD diagnosis, were 
associated with depression severity during follow-up, 
emphasizing the need for comprehensive assessment and 
treatment of both anxiety and depression. Sleep quality 
was also highlighted as a sensitive marker of well-being, 
with self-reported difficulty sleeping predicting depres-
sion severity during follow-up.

Solis et  al. [53] conducted a thorough analysis of the 
nine-year clinical trajectory of depressive and anxiety 
disorders, revealing significant differences between cat-
egorical (DSM diagnoses) and dimensional (symptom 
severity) approaches. The research aimed to understand 
the course trajectories of affective disorders over a sig-
nificant period, specifically comparing the outcomes 
between a categorical approach using diagnoses and a 
dimensional approach using symptom severity. Their 
study indicated a higher rate of chronicity when using the 
dimensional method, highlighting the limitations of rely-
ing solely on DSM diagnoses.

The studies highlight the importance of incorporating 
both prognostic modeling and transdiagnostic factors in 
predicting depression severity and trajectories. Key find-
ings include the need for comprehensive assessments 
that consider symptom severity, anxiety, sleep quality, 
and functional impairment. The research emphasizes 
the value of a dimensional approach over the categori-
cal DSM diagnoses for more accurate treatment planning 
and understanding the chronicity of affective disorders.

Discussion
This systematic review of the literature on depression 
trajectories within adult populations elucidates the mul-
tifactorial and complex nature of depression, shaped by 
an interplay of psychosocial, biological, and environmen-
tal determinants. Our review highlights that strong social 
support, higher socioeconomic status, and engagement 
in regular physical activity are facilitators of more favora-
ble depression trajectories, while chronic comorbidities, 
socioeconomic disadvantage, and social isolation serve 
as key barriers that can exacerbate or prolong depres-
sive episodes. Our findings demonstrate considerable 
heterogeneity in depression trajectories, with significant 
correlations between various factors such as gender, 
socioeconomic status, social support, health behaviors, 
and chronic comorbidities, all of which critically influ-
ence the onset, progression, and resolution of depressive 
episodes. Specifically, this review underscores the role 
of key facilitators such as social support, physical activ-
ity, and healthcare access, as well as barriers including 
socioeconomic disadvantage, chronic illness, and gender 
disparities. These factors are central to understanding 

depression trajectories and must be considered when 
designing interventions and shaping public health 
policies.

Compared to previous systematic reviews, our study 
confirms earlier findings that social support and physical 
activity can buffer against chronic or worsening depres-
sion, while also extending the evidence base by examin-
ing more diverse adult populations, including rural and 
middle-aged groups with multiple comorbidities. A cen-
tral finding of our review is the significant role of social 
support, physical health, and community engagement in 
shaping depression trajectories, especially in rural and 
underserved populations. Strong social networks consist-
ently act as a protective buffer against depressive symp-
toms, highlighting the importance of social connectivity 
in preventing and managing depression. Conversely, poor 
physical health, particularly the presence of chronic con-
ditions such as cardiovascular disease, diabetes, and obe-
sity, exacerbates the risk of depression. The bidirectional 
relationship between depression and chronic comorbidi-
ties warrants urgent attention, as depression not only 
exacerbates the progression of these conditions but also 
hinders recovery, creating a vicious cycle that compounds 
individuals’ health outcomes. This underscores the need 
for integrated care models that simultaneously address 
both mental and physical health concerns, particularly in 
middle-aged and older adults, who are often dispropor-
tionately affected by chronic illness and depression.

Gender differences in depression trajectories repre-
sent another critical area of concern, with our review 
confirming that women, particularly those from lower 
socioeconomic backgrounds, are at higher risk of devel-
oping depression. This observation aligns with existing 
literature and reinforces the necessity for gender-sensi-
tive mental health interventions that address the unique 
psychosocial stressors women face, including gender-
based violence, caregiving responsibilities, and eco-
nomic inequalities. Furthermore, our review underscores 
the significant role of socioeconomic status in shaping 
depression trajectories, with lower socioeconomic status 
serving as both a risk factor for the onset of depression 
and a barrier to recovery. This relationship highlights the 
urgent need to address the social determinants of health 
through policies aimed at reducing structural inequali-
ties, thus mitigating the burden of depression, especially 
among marginalized populations.

Physical activity has emerged as a potent modulator 
of depressive symptoms, with tailored exercise interven-
tions demonstrating efficacy in both mitigating the sever-
ity and shortening the duration of depression episodes. 
Moderate-intensity exercise and light physical activity, 
in particular, show promising results not only in improv-
ing mood but also in enhancing cognitive function, 
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particularly in older adults. Given the positive effects of 
physical activity on mental health, the promotion of self-
efficacy in health-related behaviors—such as exercise and 
nutritional interventions—becomes critical in managing 
depressive symptoms, particularly among individuals 
with comorbid chronic conditions. While physical activ-
ity and nutritional support can serve as vital preventive 
strategies, they must be integrated into a broader, mul-
tifaceted approach that includes psychological and social 
interventions, in line with the evidence linking social iso-
lation to depression across all age groups.

The COVID- 19 pandemic has further illuminated sig-
nificant mental health vulnerabilities, particularly among 
older adults living in isolation. Loneliness, exacerbated 
by social distancing measures, has proven to be a major 
predictor of depression, with widespread effects across 
various demographic groups. This calls for the urgent 
integration of digital mental health platforms into care 
delivery systems, as these platforms have the potential to 
offer scalable and accessible interventions, particularly 
for isolated individuals. Cognitive behavioral strategies, 
such as cognitive reappraisal, have demonstrated efficacy 
in mitigating the emotional and psychological toll of pro-
longed isolation and should be further explored as part of 
crisis-response strategies.

The complex relationship between chronic conditions, 
anxiety, and depression in middle-aged and older adults 
necessitates the development of early screening tools and 
the identification of optimal intervention strategies. This 
is particularly critical for populations where comorbid-
ity is high, as individuals with multiple health conditions 
are at an increased risk of depression and other poor 
health outcomes. Targeted interventions for these high-
risk groups—such as those with disabilities, chronic ill-
nesses, or caregivers—are essential not only for reducing 
the direct burden of depression but also for improving 
broader health outcomes. Moreover, early identification 
and intervention for individuals exhibiting depressive 
symptoms may significantly reduce the progression of 
cognitive decline and improve long-term quality of life.

The importance of early interventions cannot be over-
stated, particularly in the context of depression trajec-
tories. Interventions should not only focus on managing 
symptoms but also emphasize prevention, particularly 
for populations vulnerable to developing chronic depres-
sion. Addressing early-life adversity and economic hard-
ship through preventive mental health strategies could 
significantly alter the trajectory of depression and reduce 
its long-term burden on individuals and healthcare sys-
tems. The ability to predict and mitigate delayed-onset 
depression through early detection and intervention rep-
resents a promising avenue for both clinical practice and 
future research.

Digital health technologies, including predictive artifi-
cial intelligence (AI) models, chatbot interventions, and 
wearable devices, offer transformative potential for early 
detection and continuous monitoring of mental health 
conditions such as depression. By leveraging AI-driven 
algorithms, these technologies enable real-time data col-
lection and analysis, facilitating personalized treatment 
plans that support both early intervention and ongoing 
care. The integration of AI and machine learning (ML) 
into digital platforms holds particular promise for identi-
fying and tracking depression, offering dynamic, adaptive 
treatment strategies through the analysis of physiological 
and behavioral data.

A variety of AI models have demonstrated practical 
utility in predicting and monitoring mental health con-
ditions. For example, wearable devices like the Galaxy 
Watch Active2 have been employed in pilot studies to 
predict imminent suicide risk by analyzing heart rate 
variability and mood ratings. These models have shown 
strong performance in identifying high-risk individuals, 
underscoring the value of real-time physiological data in 
improving risk assessment and timely intervention [54]. 
Similarly, AI-powered electroencephalogram (EEG) anal-
ysis has improved the accuracy of depression diagnoses, 
with machine learning techniques identifying pathophys-
iological markers associated with the disorder, offering a 
scalable and automated approach to diagnosis [55]. Digi-
tal phenotyping, powered by AI, has proven effective in 
monitoring depression in vulnerable populations, such as 
older adults. A study utilizing wearable sensors like the 
Fitbit Sense demonstrated that daily patterns in sleep, 
heart rate variability, and physical activity could predict 
depressive symptoms in socially vulnerable older adults. 
This approach not only enabled real-time feedback 
but also enhanced the support provided to caregivers, 
improving mental health outcomes for these individu-
als [56]. Additionally, machine learning models have 
proven effective in predicting depressive symptoms in 
older adults with cognitive impairment, highlighting the 
need for early, tailored interventions for this group [57]. 
AI-driven mobile health (mHealth) platforms also show 
promise in forecasting mental health symptoms, particu-
larly in youth. Predictive models that integrate data from 
smartphones and wearables have demonstrated strong 
accuracy in detecting symptoms of depression and other 
mental health conditions, confirming their potential in 
real-time mental health monitoring [58].

Similarly, AI-driven chatbot interventions repre-
sent a promising tool for mental health care [59]. 
These systems, particularly those delivering cognitive-
behavioral therapy (CBT), have shown effectiveness in 
treating depression and anxiety. For instance, a rand-
omized trial comparing chatbot-delivered therapy to 
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bibliotherapy demonstrated that chatbot interventions 
led to greater reductions in both depressive and anxiety 
symptoms among university students, underlining the 
potential of chatbots as an affordable, accessible, and 
interactive self-help option for mental health care [60]. 
Other studies have shown that chatbot-based inter-
ventions significantly alleviate depression and anxiety 
symptoms in short-course treatments, with the most 
notable improvements occurring after 8  weeks [61], 
and are particularly effective in clinical populations, 
especially in contexts where human resources are lim-
ited [62]. Personalization, natural language processing 
(NLP), and tailored interventions are critical to the suc-
cess of these chatbots, enhancing user engagement and 
improving therapeutic outcomes [63]. These factors are 
particularly important as they allow chatbots to pro-
vide more individualized support, which is a key factor 
in their effectiveness. However, despite these advance-
ments, the long-term effects and safe integration of 
large language models (LLMs) in chatbot interventions 
remain an area that requires further exploration [62]. 
Moreover, user feedback from mobile mental health 
apps shows that while chatbots offer 24/7 accessibil-
ity and provide a judgment-free space for individuals 
to seek support, there are challenges with ensuring the 
quality of their responses. Improper chatbot responses 
and a lack of understanding during crisis moments have 
been identified as areas for improvement [59]. There-
fore, the future design of AI-driven chatbots should aim 
for better contextual understanding and the ability to 
recognize and appropriately respond to crises.

Wearable technologies have emerged as crucial tools in 
the realm of digital mental health by enabling continuous 
and unobtrusive monitoring of key physiological indica-
tors related to depression. Devices capable of tracking 
sleep patterns, heart rate variability, and physical activ-
ity provide real-time insights that are vital for diagnosing 
and managing mental health disorders, including depres-
sion [64–66]. These devices can detect subtle physi-
ological changes that may signal the onset of depressive 
episodes, which is particularly valuable for early inter-
vention [67].

Research has underscored the ability of wearables 
to track various markers of depression and anxiety. For 
instance, wrist-worn devices that measure physiological 
parameters such as pulse wave, skin conductance, and 
triaxial acceleration have shown potential in differenti-
ating individuals with depression from healthy controls 
with high classification accuracy [68]. This continuous 
monitoring offers a novel approach for identifying mood 
fluctuations, which can guide personalized interven-
tions and support treatment management. Additionally, 
wearable devices can play a significant role in managing 

anxiety, further expanding their utility in the broader 
spectrum of psychiatric disorders [68].

Despite the substantial promise of digital health tech-
nologies in offering scalable and cost-effective solutions 
for the monitoring, prediction, and treatment of mental 
health conditions like depression, several significant chal-
lenges persist. The inherent variability in mental health 
disorders, driven by individual differences, cultural fac-
tors, and the complex nature of symptoms, continues to 
undermine the reliability and accuracy of AI-based mod-
els. Additionally, challenges such as small sample sizes, 
limited reproducibility of findings, and the absence of 
standardized methodologies in research studies exac-
erbate the difficulty of developing robust, generalizable 
models. Furthermore, concerns regarding data privacy 
and security, alongside the ethical integration of these 
technologies into clinical practice, must be carefully 
addressed to ensure their responsible adoption [69].

Similarly, wearable devices, which have shown promise 
in complementing treatment monitoring and enabling 
early intervention, face challenges in optimizing algo-
rithmic performance, ensuring privacy and security of 
data, and effectively integrating wearable data with other 
clinical modalities, such as neuroimaging. These interdis-
ciplinary approaches hold the potential to enhance the 
accuracy of depression detection and improve patient 
outcomes [67, 70]. Therefore, continued research, devel-
opment, and validation are essential to ensure that these 
digital health technologies are reliable, clinically effective, 
and ethically integrated into mental health care prac-
tices. To this end, addressing the existing limitations and 
fostering collaborations across disciplines will be criti-
cal to realizing the full potential of these technologies in 
advancing mental health care [67, 69, 70].

In the unique and specific context of the Portuguese 
population, this review provides a framework for under-
standing depression trajectories, shaped by distinct cul-
tural, socioeconomic, and healthcare system factors. Our 
findings highlight that resilient and low-risk trajecto-
ries, characterized by consistently low depressive symp-
toms, are strongly supported by robust social networks 
and adaptive coping strategies. In contrast, episodic 
and recurrent trajectories underscore the impact of life 
stressors, personal losses, and health challenges in pre-
cipitating depressive episodes.

Notably, the identification of delayed-onset trajec-
tories, where depressive symptoms emerge following 
a period of resilience, emphasizes the need for ongoing 
mental health monitoring, even among individuals ini-
tially presenting as symptom-free. Furthermore, chronic 
depression trajectories, particularly prevalent among 
individuals facing socioeconomic disadvantage and 
chronic illness, underscore the necessity of long-term, 
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integrated care approaches to address their complex 
needs.

From a practical standpoint, clinicians and policymak-
ers should prioritize interventions that strengthen social 
support networks, facilitate access to mental health ser-
vices, and integrate depression screening with chronic 
disease management. In particular, resource allocation 
for rural or underserved communities—where social 
isolation and economic barriers are more pronounced—
could substantially reduce the burden of chronic or 
recurrent depression.

As research into the trajectories of depression in 
adult populations continues to evolve, it has become 
increasingly clear that understanding the neurobiologi-
cal foundations of depression—particularly in relation 
to neuroplasticity, biomarkers, and neuroinflammatory 
processes—is essential for elucidating the diverse path-
ways individuals follow during depressive episodes. 
Neuroplasticity, which encompasses the brain’s capac-
ity to adapt and reorganize in response to environmen-
tal stimuli and experiences, is integral to both the onset 
and progression of depression [71, 72]. Recent studies 
have highlighted those alterations in key biomarkers, 
such as Brain-Derived Neurotrophic Factor (BDNF), are 
not only indicative of neuroplastic changes but also inti-
mately linked to neuroinflammation and disrupted syn-
aptic plasticity [71–75]. These neurobiological alterations 
are thought to contribute significantly to the severity of 
depressive symptoms and the heightened risk of relapse, 
underscoring the need for targeted and personalized 
therapeutic strategies.

Recent advancements in translational research, 
including studies on extracellular vesicles and immune-
inflammatory pathways, have opened new avenues for 
understanding how these biomarkers can predict depres-
sion trajectories, particularly in individuals with chronic 
comorbidities or those exposed to prolonged stress [74, 
75]. Studies examining BDNF levels in plasma and astro-
cyte-derived extracellular vesicles have shown that these 
biomarkers may be more stable and reliable than tradi-
tional plasma markers [75]. These findings are crucial 
for monitoring treatment responses in real time, espe-
cially for individuals with treatment-resistant depres-
sion (TRD), who often exhibit inconsistent or delayed 
responses to conventional therapies. Integrating bio-
markers like BDNF into clinical practice could help refine 
the classification of TRD and improve personalized treat-
ment strategies by predicting individual responses to spe-
cific pharmacological, behavioral, or neuromodulatory 
interventions.

The predictive value of biomarkers such as BDNF, CRP, 
and IL- 6 in treatment outcomes for TRD has been high-
lighted in several studies [76]. While there is promising 

evidence for these biomarkers, challenges remain due to 
the lack of standardization in biomarker testing, variabil-
ity in study designs, and the biological heterogeneity of 
TRD patients. Despite these challenges, the integration of 
biomarkers like BDNF could facilitate more precise treat-
ment strategies, allowing clinicians to personalize thera-
pies and enhance treatment outcomes. Furthermore, 
BDNF is not only a marker for depression but may also 
serve as a prognostic indicator in other psychiatric disor-
ders, such as schizophrenia and schizoaffective disorder. 
Reduced BDNF levels have been associated with more 
severe depressive symptoms in schizophrenia-spectrum 
disorders, suggesting that BDNF may reflect broader 
neurobiological dysfunction [77–79].

Research indicates that monitoring neurobiological 
markers, such as Brain-Derived Neurotrophic Factor 
(BDNF), can provide valuable insights into an individ-
ual’s depressive state and predict treatment outcomes. 
For instance, a meta-analysis demonstrated that serum 
BDNF levels are decreased in acute Major Depressive 
Disorder (MDD) but recover after treatment, suggesting 
that serum BDNF could serve as a biomarker for suc-
cessful treatment [80]. Additionally, a systematic review 
highlighted that early increases in BDNF levels after 
treatment initiation could indicate a positive response, 
underscoring the potential of BDNF as a predictor of 
treatment response in MDD [81]. These findings sup-
port the importance of BDNF as a biomarker for therapy 
selection, facilitating personalized interventions based 
on the patient’s neurobiological profile and the unique 
pathophysiology of their depression.

Additionally, exploring the efficacy of early interven-
tions—ranging from neuromodulatory techniques such 
as transcranial magnetic stimulation (TMS) to pharma-
cological agents designed to enhance neuroplasticity—
holds promise for modifying depressive trajectories and 
preventing the transition from acute to chronic depres-
sion [72]. By utilizing biomarkers like BDNF to monitor 
neuroplastic changes during and after treatment, clini-
cians could better predict treatment response, allow-
ing for real-time adjustments to therapies that optimize 
recovery and reduce relapse risk. Pharmacological agents 
that modulate neuroplasticity, such as ketamine and 
certain SSRIs, have shown promise in rapidly improv-
ing mood by stimulating BDNF production, which may 
be particularly beneficial for individuals with treatment-
resistant depression.

Pharmacogenomic testing is emerging as an impor-
tant tool for personalizing treatment in severe mental 
illnesses. While pharmacokinetic markers have shown 
promise in predicting treatment responses in these 
populations [76], their application in depression, par-
ticularly in TRD, remains underexplored. Integrating 
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pharmacogenomic testing with neurobiological markers 
like BDNF could further refine personalized treatment 
regimens, enabling clinicians to make therapeutic deci-
sions based on an individual’s genetic and neurobiologi-
cal makeup.

Finally, initiatives like the PROMPT project aim to 
develop integrated precision medicine approaches for 
MDD, which could have significant implications for 
TRD management. By combining clinical, genomic, and 
transcriptomic data, these efforts seek to identify early 
predictors of treatment response, enabling clinicians to 
intervene before the onset of TRD [82]. Such integra-
tive models could be particularly beneficial for TRD 
patients, enabling clinicians to fine-tune interventions 
and improve treatment success rates for this challenging 
patient population.

Looking ahead, future research should (1) conduct 
more cross-cultural comparisons, particularly examin-
ing whether the identified trajectories and correlates hold 
in low-income countries or migrant communities; (2) 
employ longitudinal designs that capture more frequent 
follow-up points to better delineate the onset and pro-
gression of depression; and (3) integrate biomarker-based 
methodologies to clarify the interplay between neuroin-
flammation, neuroplasticity, and psychosocial factors.

Addressing these neurobiological mechanisms in tan-
dem with psychosocial and environmental factors is 
critical for developing more effective, individualized 
treatment approaches that not only alleviate symptoms 
but also reduce recurrence and improve long-term men-
tal health outcomes.

Overall, this review differs from existing systematic 
reviews by its broader focus on adult populations with 
various comorbidities, providing expanded insights into 
facilitators and barriers to recovery, and by its emphasis 
on practical recommendations for integrated care and 
early intervention. It offers a comprehensive framework 
for understanding depression trajectories and sets the 
stage for future research tailored to Portugal’s unique 
socio-cultural landscape.

Hence, policymakers and clinicians can draw upon 
these findings to design actionable initiatives—such 
as improving mental health outreach in primary care, 
funding community-based exercise programs, and craft-
ing policies to reduce socioeconomic disparities—that 
can meaningfully alter the course of depression at both 
individual and population levels. Future studies should 
refine these trajectories by incorporating personalized 
interventions that account for cultural nuances, socioec-
onomic disparities, and the diverse mental health needs 
of different population subgroups. Additionally, targeted 
public health initiatives addressing these trajectories are 
essential to ensuring interventions are both effective and 

accessible, ultimately reducing the burden of depression 
on individuals and healthcare systems alike.

Conclusions and future perspectives
This systematic review underscores the intricate and 
multifactorial nature of depression trajectories, shaped 
by complex interactions between psychosocial, biologi-
cal, and environmental factors. Effective interventions 
must extend beyond symptom management and address 
the underlying risk factors contributing to both the onset 
and chronicity of depression. Such interventions should 
be comprehensive, personalized, and tailored to the 
specific needs of high-risk populations, including older 
adults, individuals with chronic conditions, and those 
from disadvantaged socioeconomic backgrounds. Early 
screening and timely identification of depression within 
these groups are essential for preventing escalation and 
improving long-term outcomes. A visual summary 
(Fig. 2) is provided to illustrate the longitudinal trajecto-
ries of depression and key influencing factors.

Biopsychosocial models of care are pivotal in the 
treatment of depression, particularly for patients with 
comorbid physical conditions such as cardiovascular dis-
eases, diabetes, and obesity. These models offer a holistic 
approach by addressing mental and physical health needs 
simultaneously, leading to better health outcomes. Per-
sonalizing interventions based on an individual’s psycho-
social, cultural, and environmental context is essential 
for optimizing treatment efficacy and ensuring targeted 
management of risk factors.

Digital health technologies have demonstrated sub-
stantial potential in expanding access to care, particularly 
for underserved and rural populations. Predictive arti-
ficial intelligence (AI) models, chatbot-based interven-
tions, and wearable technologies, hold transformative 
potential for both early detection and continuous moni-
toring of depression trajectories. AI-driven algorithms 
can enhance risk identification by enabling real-time data 
collection and analysis, informing individualized treat-
ment plans. The convergence of AI with longitudinal 
studies could significantly improve the efficiency of men-
tal health monitoring and intervention strategies.

Despite these promising advancements, ethical and 
clinical implementation challenges remain. AI-driven 
mental health tools raise concerns regarding data pri-
vacy, algorithmic bias, and informed consent. Ensuring 
that AI models do not disproportionately misdiagnose or 
exclude certain demographic groups is crucial for equi-
table mental health care. Additionally, integrating these 
digital solutions into existing healthcare frameworks 
requires collaboration between technologists, clinicians, 
and policymakers to establish standardized guidelines 
and regulatory oversight. Addressing these challenges 
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will be essential for fostering trust and adoption among 
both healthcare providers and patients. Thus, further 
research is required to assess the long-term effectiveness, 
scalability, and patient engagement of these technologies 
to ensure their successful integration into routine clinical 
practice.

Future research should prioritize large-scale, longitu-
dinal studies to identify early biomarkers and predictors 
of depression onset, recurrence, and relapse. Biomark-
ers related to neuroplasticity, neuroinflammation, and 
Brain-Derived Neurotrophic Factor (BDNF) are particu-
larly critical for developing personalized treatment strat-
egies. Identifying these biomarkers will help clinicians 
select the most appropriate interventions, especially for 
patients with treatment-resistant depression. A deeper 
exploration of genetic, neurobiological, and hormonal 
mechanisms underlying depression trajectories is essen-
tial for advancing precision medicine and tailoring treat-
ments to individual biological profiles.

Additionally, there is an urgent need to examine how 
emerging global challenges—such as climate change, 
economic instability, and political turmoil—affect 
depression trajectories. Longitudinal studies should 
investigate how these stressors impact mental health 
across different population groups, particularly in 
regions with limited mental health resources. Under-
standing how macro-level stressors interact with indi-
vidual and community-level risk factors will provide 
critical insights into depression’s evolving patterns 
amid global crises.

Understanding how social determinants—such as 
poverty, education, healthcare access, and social sup-
port—shape depression trajectories is vital for develop-
ing targeted interventions, particularly for marginalized 
populations. Longitudinal studies should focus on how 
conditions like economic hardship and inadequate social 
support contribute to depression’s onset and persis-
tence. Addressing these structural determinants will be 

Fig. 2  Longitudinal trajectories of depression and key influencing factors: a comprehensive overview of patterns and determinants. Legend: 
Resilient & low-risk trajectory [Characterized by consistently low levels of depressive symptoms; Associated with high psychological resilience, 
adaptive coping strategies, and strong social support; Often linked to protective factors such as regular physical activity, stable socioeconomic 
conditions, and the absence of significant mental or physical health comorbidities]. Episodic/Recurrent Trajectory [Marked by fluctuating symptoms 
over time, indicative of episodic major depressive disorder (MDD) or recurrent depressive episodes; May be influenced by psychosocial stressors, life 
transitions, or mental health conditions such as anxiety; Social support networks and access to mental health care may help mitigate recurrence]. 
Delayed Onset Trajectory [Depression symptoms emerge gradually, often later in life or following prolonged exposure to stressors; Can be 
triggered by age-related factors (e.g., cognitive decline, chronic illness) or cumulative life stress; Prevention efforts may focus on early detection 
and intervention in at-risk populations]. Chronic/Persistent Trajectory [Characterized by severe and persistent symptoms, leading to substantial 
functional impairment; Often associated with underlying health conditions, socioeconomic adversity, and inadequate treatment response; 
Structural factors such as economic instability, gender disparities, and global crises may exacerbate long-term depression risk]
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essential for reducing health disparities and improving 
intervention efficacy.

To fully capture the complexity of depression trajecto-
ries, future research should expand its scope to include 
diverse racial, ethnic, and culturally distinct populations, 
as well as the intersectionality of social determinants of 
health, including immigration status, disability, and sex-
ual orientation. A broader research focus will be crucial 
for developing inclusive and culturally responsive inter-
ventions. Additionally, investigating how cultural, racial, 
and socioeconomic factors influence the experience of 
depression will help ensure that interventions are contex-
tually appropriate and effective.

Finally, addressing the stigma surrounding depression 
remains a critical research priority. Stigma often deters 
individuals from seeking timely help, exacerbating symp-
toms and hindering treatment outcomes. Research into 
interventions that reduce stigma and promote help-seek-
ing behavior, particularly among high-risk populations, 
is essential for improving early intervention and long-
term outcomes. Understanding the cultural, social, and 
structural factors that contribute to stigma will be key 
in designing targeted public health strategies and men-
tal health campaigns aimed at increasing awareness and 
reducing misconceptions about depression.

In conclusion, advancing our understanding of depres-
sion trajectories is essential for developing effective, 
individualized interventions that mitigate the long-
term burden of depression. A holistic, multidimensional 
approach—integrating biological, psychological, and 
social dimensions—should guide future research and 
treatment strategies. Addressing the needs of high-risk 
populations, responding to global challenges, and lever-
aging emerging digital health technologies and AI will 
be critical in enhancing mental health care and reducing 
disparities. Integrating these advancements into clinical 
practice and public health policies will be essential for 
reducing the global burden of depression and ensuring 
equitable access to effective interventions.
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