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AL, G5F L IANABR A 250 . )RR . A%
DERTEAR R K SR BEAFE 22 52, il Y RERAHL
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Abstract Depression is one of the most prevalent and disabling mental health disorders worldwide. While extensive research has examined the
epidemiology and risk factors of depression, less is known about how the network structure and core symptoms of depression evolve across the
lifespan. According to the network theory of mental disorders, depression is conceptualized as a network of interconnected symptoms, with some
symptoms playing a central role in maintaining the disorder. However, it remains unclear whether these core symptoms remain stable or shift across
different developmental stages. Using large-scale data from the China Family Panel Studies (CEPS), this study employs network analysis to examine
the structural variations and symptom centrality of depression across different age groups, providing empirical evidence on the dynamic changes in
depressive symptomatology over the lifespan.

A total of 34,668 participants aged 10 to 99 years were included in the study. Depressive symptoms were assessed using the Chinese version of
the Center for Epidemiologic Studies Depression Scale. The data were analyzed in SPSS 24.0 and R 4.0.4. Network structures were estimated for 16
different age groups. The network comparison test and global strength analysis were conducted to identify variations in depressive symptom networks
across these groups.

The results revealed several critical findings. First, of the 121 network comparisons, 46 showed significant differences, suggesting that depressive
symptom networks undergo substantial changes throughout the lifespan. Second, the global strength of depressive symptom networks increased with
age, reaching its peak at 50~54 years before gradually declining in older age groups. This pattern indicates that midlife may represent a critical period
of heightened vulnerability to depression due to accumulated stressors from career demands, family responsibilities, and social role transitions. Third,
while “depressed mood”, “sadness”, and “loneliness” consistently ranked as highly central symptoms across all age groups, distinct core symptoms
emerged at different developmental stages. During early adolescence (ages 10~12 years), "fearful" and "unhappy" were the most central symptoms,
reflecting the psychological challenges of academic stress and social comparison. In middle adolescence (ages 13~15 years), "people dislike" became
a dominant symptom, aligning with increased sensitivity to peer relationships. For individuals in the transitional stages of middle adulthood and old
age (ages 55-64 years), "unhappy" emerged as a primary symptom, likely due to occupational burnout and financial pressures. In late adulthood (65-
74 years), "get going" became the central symptom, consistent with age-related physical decline and decreased social engagement. Finally, among the
oldest adults (aged 75 and older), "crying" emerged as a key symptom, possibly indicating increased emotional vulnerability.

These findings have significant implications for targeted interventions across the lifespan. Given the dynamic nature of depressive symptom
networks, age-specific treatment strategies should be implemented. Early interventions for adolescents should focus on reducing social isolation,
while workplace mental health programs may be essential for middle-aged individuals facing occupational stress. In contrast, interventions for older
adults should prioritize enhancing social participation and addressing physical health challenges to prevent motivation loss and emotional distress.
Moreover, network analysis demonstrated that as individuals age, depressive symptoms become more interconnected, contributing to an increase in
global network strength. The peak in midlife suggests that individuals in this age group may be at the highest risk of persistent depression due to the
cumulative burden of life stressors. However, the subsequent decline in network strength among older adults suggests that aging-related protective
factors, such as social support, may help mitigate depressive symptom severity. This study advances our understanding of depression heterogeneity
by systematically examining how symptom networks evolve across the lifespan. The findings highlight the importance of adopting a developmental
perspective in depression research and clinical practice. Future studies should adopt longitudinal designs to examine how core symptoms evolve within
individuals and how the overall network structure fluctuates in response to life transitions, ultimately informing more personalized and effective mental
health interventions.
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