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Abstract
Child PTSD exhibits a “long-tail effect”, carries a heavy disease burden, and
demonstrates substantial heterogeneity in developmental outcomes. However,
few studies have systematically investigated the outcomes of child PTSD in
China, with outcome types and pathways remaining unclear, and intervention
research promoting recovery from child PTSD is particularly scarce. Therefore,
this study proposes to conduct longitudinal surveys and quasi-experimental re-
search on children and adolescents to explore the developmental trajectories,
outcome types, and mechanisms of child PTSD, verify the effectiveness of school-
based comprehensive intervention services in promoting recovery from child
PTSD, and provide evidence for child PTSD interventions and personalized
diagnosis and treatment.

Full Text
Preamble
The prevention and intervention of posttraumatic stress disorder (PTSD) in
children represents a critical priority within China’s Healthy China strategic
initiative. PTSD is a clinical syndrome characterized by persistent (lasting
at least one month) emotional numbing, avoidance, negative affect, and hy-
perarousal following direct or indirect exposure to life-threatening or severely
injurious events (Weathers et al., 2013). A nationwide survey conducted by the
All-China Women’s Federation and UNICEF revealed that 74.1% of children
experience varying degrees of abuse and injury during their development (Cui
et al., 2016). The World Health Organization has projected that the global
burden of childhood injury will continue to rise, with the situation being par-
ticularly severe in low- and middle-income countries (Wang et al., 2008). It is
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estimated that 10–20% of children develop PTSD symptoms such as hypervig-
ilance, avoidance, and negative emotions following traumatic events (Alisic et
al., 2014).

Childhood PTSD exhibits a“long tail effect,”characterized by substantial long-
term disease burden and considerable heterogeneity in developmental outcomes.
First proposed in 2004, the“long tail effect”describes how individualized, frag-
mented“tail demands”in a normal distribution can collectively produce a larger
effect than the“mainstream demands”at the head (Anderson, 2012). Originally
applied in economics, this concept has been adopted across disciplines to char-
acterize substantial heterogeneity in developmental outcomes, and it similarly
explains the trajectories of PTSD development.

A longitudinal study of adolescents following the Wenchuan earthquake found
that 20% of PTSD patients gradually recovered, 4.2% exhibited delayed-onset
PTSD, 3.3% experienced symptom deterioration, and nearly 4% developed
chronic PTSD (Fan et al., 2015). Furthermore, childhood PTSD is strongly as-
sociated with problem behaviors, depression, substance abuse, criminality, and
suicide (Ammerman et al., 2019; Morina & Sterr, 2019), with negative effects
persisting into adulthood and even demonstrating intergenerational transmis-
sion (Yehuda et al., 2001). Current research on childhood PTSD outcomes has
primarily focused on whether symptom levels increase, decrease, or remain sta-
ble (Fan et al., 2015), with few studies systematically examining the conversion
of PTSD into outcomes such as physical and mental health problems. While
trauma-focused cognitive behavioral interventions have proven effective in re-
ducing childhood PTSD symptoms (Jiang et al., 2014), large-scale, long-term
randomized controlled trials based in school settings are lacking, as are targeted
intervention protocols for different stages of PTSD development. Therefore, clar-
ifying the developmental trajectories of childhood PTSD, exploring school-based
combined intervention strategies, and reducing the risk of conversion to other
physical and mental disorders hold significant academic and practical value for
promoting recovery from childhood PTSD.

Literature Review
Research on childhood PTSD can be traced back to Anna Freud’s childhood
trauma theory in the late 19th century, though the field only gained substan-
tial attention from psychology and public health researchers in the late 20th
century (La Greca, 2007). Between 1995 and 1997, Dr. Felliti, a preventive
medicine specialist in the United States, conducted the Adverse Childhood Ex-
periences (ACE) Study in San Diego, California, which established that children
with traumatic experiences face elevated risks in adult physical health, mental
health, behavioral health, and mortality, providing a theoretical foundation for
subsequent childhood PTSD research (Felitti et al., 1998; Ma et al., 2016). The
devastating Wenchuan earthquake in May 2008 prompted numerous studies
on child populations, reporting PTSD prevalence rates ranging from 2.5% to
60% (with variations attributable to sample characteristics and timing) (Tang
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et al., 2017), highlighting the significance of PTSD as a mental health concern.
Consequently, comprehensive research on childhood PTSD and its prognostic
mechanisms in China is essential for developing early health service intervention
strategies with Chinese characteristics.

Current research on childhood PTSD and its prognostic mechanisms exhibits
several key characteristics. First, childhood PTSD can result from either single
or multiple traumatic events. Based on trauma source, these can be catego-
rized as “posttraumatic stress disorder (PTSD)”or “complex posttraumatic
stress disorder (CPTSD),”with the latter representing a special case of the
former. Scholars internationally and domestically employ different classifica-
tion systems for traumatic events inducing childhood PTSD. International re-
searchers have used network analysis based on DSM-5 trauma definitions to
categorize traumatic events into three types: accidental injury, bullying expe-
riences, and death threats (Contractor et al., 2020). Domestic scholars have
employed latent class analysis to survey 15,890 migrant children, classifying
traumatic events into three categories: accidents and injuries, interpersonal vi-
olence, and social network-related trauma (Liang et al., 2019). According to
DSM-5 classification, this study defines traumatic events as those involving
death or threat of death, serious injury, or sexual violence, with children being
directly exposed, witnessing events, or exposed to environments where parents
or friends experienced trauma (Weathers et al., 2013). Childhood PTSD will
be measured using the DSM-5 Life Events Checklist and PCL-5 (PTSD Check-
list for DSM-5) for screening, encompassing both PTSD from single events and
CPTSD from complex trauma.

Second, childhood PTSD prognosis demonstrates a “long tail effect,”as only
a subset of children recover over time, while the long-term disease burden re-
mains substantial. Following traumatic events, PTSD symptoms typically follow
a trajectory from acute increase to chronic recovery (Guo et al., 2017). In the
immediate aftermath, trauma survivors receive considerable social attention and
psychological assistance, leading to the phenomenon of “guarding against psy-
chologists”after the Wenchuan earthquake, yet the long-term impacts of child-
hood PTSD receive limited attention over time. International scholars have
used latent class analysis to identify five PTSD trajectory types: 4% chronic,
6% gradual recovery, 8% initial deterioration followed by recovery, 10% grad-
ual deterioration, and 73% developing psychological resilience (Bryant et al.,
2015). Others have categorized PTSD development into four types: resilient,
delayed-onset, recovery, and chronic (Bonanno, 2004). Domestic researchers
using latent growth curve modeling have predicted four outcomes: 53.8% devel-
oping resilience, 32.6% maintaining low symptoms, 7% gradual recovery, and
6.6% developing chronic PTSD (Cheng et al., 2019). Liu Zhengkui’s research
group tracked 197 children affected by the Wenchuan earthquake across four
time points (4, 29, 40, and 52 months post-disaster), revealing heterogeneous
temporal changes in PTSD symptoms, such as increasing intrusion symptoms
and decreasing negative emotions over time (Liang et al., 2020). Thus, PTSD
and its symptoms show substantial heterogeneity in developmental outcomes
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over time, though existing research primarily focuses on trajectories following
single traumatic events, leaving prognostic types and mechanisms of childhood
PTSD to be further investigated.

The “long tail effect”of childhood PTSD also manifests as cumulative disad-
vantage across physical, mental, and behavioral health throughout the life cycle.
Regarding physical health, studies have linked childhood PTSD to pain, obesity,
chronic disease (Dye, 2018; McFarlane, 2010; Yin et al., 2018), and increased
risks for chronic obstructive pulmonary disease, asthma, lung cancer, liver dis-
ease, and ischemic heart disease (El-Gabalawy et al., 2018; López-Martínez
et al., 2018). In mental health, substantial research demonstrates PTSD co-
morbidity with depression, with childhood PTSD increasing risks for anxiety,
somatization, and suicide (Bryan et al., 2018; Kolaitis, 2017). In behavioral
health, childhood PTSD correlates with substance abuse, aggressive behavior,
and criminality (Hébert et al., 2018; Kolaitis, 2017; Papalia et al., 2018). Addi-
tionally, childhood PTSD may lead to social withdrawal and family relationship
problems (Sullivan et al., 2016). Therefore, prospective longitudinal research de-
signs are urgently needed in Chinese child populations to investigate prognostic
types and characteristics of childhood PTSD, providing clinical evidence for
personalized diagnosis and treatment.

Third, the prognostic mechanisms of childhood PTSD can be explained through
the “stress accumulation model”and the “resilience model.”According to the
first explanation, childhood PTSD can create stress transmission and cumu-
lative effects across the life course. A clear dose-response relationship exists
between trauma type/quantity and disease. As trauma types increase, risk for
ischemic heart disease rises significantly (Jakubowski et al., 2018), and PTSD’
s impact on depressive and other mental disorders increases with more trauma
types (Guo et al., 2020). The cumulative health effects of PTSD also appear in
the impact of repeated single trauma experiences. Research indicates that re-
peated trauma exposure damages physical health and increases risk for chronic
sequelae (Pat-Horenczyk & Schiff, 2019). Repeated childhood trauma experi-
ences increase development of PTSD and other mental disorders, with repetitive
violent trauma additionally increasing substance abuse risk (Pat-Horenczyk &
Schiff, 2019). Conversely, “posttraumatic growth”from childhood trauma ex-
periences may stimulate positive social relationship development (Walsh et al.,
2018), and social functioning constitutes an important dimension of individual
health assessment, though this positive association has been questioned as insuf-
ficiently robust (Tomich & Helgeson, 2012). Moreover, the relationship between
childhood PTSD and health is moderated by numerous factors such as social
support and future expectations (Sierau et al., 2019). In summary, the path-
way relationships between childhood PTSD and other health problems require
clarification to provide foundations for targeted intervention and prevention
strategies.

Fourth, childhood PTSD prevention and intervention primarily focus on child-
centered psychological interventions, lacking interventions targeting support sys-
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tems or stress environments, and rarely considering prognostic characteristics
across different developmental stages. Researchers have found that positive
self-talk, play therapy, relaxation training, and sports can effectively reduce
childhood PTSD-related symptoms (Ma, 2017). However, increasing evidence
demonstrates that childhood PTSD development is influenced not only by child
factors but also by parents, teachers, and peers (Guo et al., 2020; Kashyap et
al., 2020). Numerous studies recommend trauma-focused cognitive behavioral
interventions as effective for childhood PTSD (Márquez et al., 2020; Jiang et al.,
2014). International research shows that among three PTSD symptom trajecto-
ries (rapid recovery, slow recovery, no recovery), cognitive behavioral therapy
significantly accelerates recovery in the slow-recovery type (Galatzer-Levy et al.,
2013). Studies also indicate that cognitive behavioral therapy can be delivered
not only individually to children and adolescents but also through parent coach-
ing (Giannopoulou et al., 2006) and implemented within school environments
during normal learning activities (Goenjian et al., 2005). School-based interven-
tions for children and adolescents demonstrate particular feasibility (Roussos et
al., 2005). However, intervention research on PTSD in Chinese child populations
remains limited, especially school-based studies. The World Health Organiza-
tion recommends that training non-specialists to provide mental health inter-
ventions can achieve satisfactory results in settings with limited mental health
human resources (WHO, 2008). Therefore, school-based cognitive behavioral
therapy interventions that train school social workers and homeroom teachers
to provide comprehensive interventions for children, teachers, and parents hold
promise for preventing childhood PTSD onset, reducing symptom severity, and
offer substantial public health prevention and intervention value.

Global health policy practices for reducing childhood injury and preventing
PTSD development include the WHO’s 2016 global action plan to strengthen
health systems and reduce interpersonal violence against women and children
(WHO, 2016). In 2010, the U.S. CDC incorporated childhood trauma surveys
into its health risk behavior surveillance system, analyzing childhood trauma
among 26,229 adults to provide scientific evidence for health interventions (Cen-
ters for Disease Control and Prevention, 2010). Sweden’s child injury mortality
rate exceeded that of the United States in the 1950s, but through education,
legislation, and engineering interventions, became the country with the lowest
child injury mortality by the 1980s (Sminkey, 2008). Since signing the Conven-
tion on the Rights of the Child in 1990, China’s child protection system has
entered a developmental phase, and after 30 years, is transitioning toward spe-
cialized development (Du & Du, 2019). However, beyond reducing childhood
injury at its source to lower PTSD incidence, China still lacks systematic public
health prevention strategies for childhood PTSD treatment and related health
outcomes. Future development of school-based interventions targeting child-
hood PTSD prognostic processes to promote recovery remains an unresolved
public health policy question.
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Research Limitations and Objectives
Based on existing literature, current research in this field exhibits several lim-
itations: (1) Most studies focus on the impact of single trauma on childhood
PTSD, lacking systematic assessment of PTSD and its prognosis resulting from
complex trauma. This study will examine the “long tail effect”of childhood
PTSD on health outcomes under the life course theory framework, testing how
the interaction between childhood PTSD and time leads to disadvantage ac-
cumulation through stress transmission across the lifespan. (2) The pathway
relationships in childhood PTSD prognosis require clarification. Why do some
children recover despite PTSD symptoms while others develop behavioral prob-
lems, academic difficulties, depression, suicide, and chronic diseases? This study
will employ structural equation modeling to develop an intervention model pro-
moting childhood PTSD recovery, examining how stress and supportive factors
in children, parents, and school environments influence prognostic mechanisms.
(3) Research methods predominantly use single-time-point cross-sectional or ret-
rospective designs, lacking long-term longitudinal studies. This study will adopt
a convergent longitudinal design, combining multiple instruments to retrospec-
tively assess early childhood trauma and health history while prospectively track-
ing trauma events, PTSD, and health status post-baseline. Additionally, multi-
center surveys and multi-source data will enhance reliability. (4) Childhood
PTSD prevention and intervention lack empirical evidence and supporting poli-
cies. How to intervene in childhood PTSD prognostic processes within school
settings and provide targeted, effective public health services remains a policy
challenge. This study will integrate intervention findings with global childhood
PTSD intervention practices to propose early health service protocols adapted
to Chinese child populations.

Based on these considerations, this study will examine the long tail effect of
childhood PTSD prognosis, explore its mechanisms, and develop early interven-
tion protocols to promote recovery under the guidance of trauma-focused cog-
nitive behavioral theory, aiming to provide theoretical guidance and empirical
evidence for personalized diagnosis and treatment. The research seeks to answer:
(1) What are the developmental trends, prognostic types, and characteristics of
childhood PTSD? (2) What are the mechanisms underlying childhood PTSD
prognosis? (3) Do school-based intervention services promote childhood PTSD
recovery and reduce conversion risk to other physical and mental disorders? (4)
Based on prognostic characteristics and school-based intervention exploration,
how can early health service plans be developed to reduce childhood injury and
promote PTSD recovery?

Research Framework
This study will investigate childhood PTSD prognostic types, clarify develop-
mental trends and characteristics, and construct a risk prognostic warning model
through examination of prognostic characteristics, mechanisms, intervention ef-
fects, and public health service strategies (research framework shown in Figure 1
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[Figure 1: see original paper]). It will elucidate influence mechanisms, reveal the
black box relationship between trauma and prognostic outcomes, and provide
evidence for trauma risk intervention. Finally, it will explore intervention effects
and public health prevention strategies to inform trauma risk management.

Mechanism Models

This study plans to test pathway relationships between childhood PTSD and
health developmental outcomes through multiple conditional process models in-
cluding stress models, resilience models, psychosocial environment interaction
models, and structural equation models to reveal the black box relationship
between trauma and prognostic outcomes. PTSD prognostic types serve as de-
pendent variables, with trauma-related variables, individual sociodemographic
characteristics, family socioeconomic status, and school characteristics as inde-
pendent variables (Figure 2 [Figure 2: see original paper]).

Intervention Strategies

Building upon the three previous studies and integrating global school-based
intervention practices in trauma and health, this research will convene interdis-
ciplinary seminars and expert panels to propose early health service strategies
for childhood PTSD intervention based on prognostic characteristics and school-
based randomized controlled intervention effects.

First, identify childhood PTSD prognostic risk and establish regular screening
systems, incorporating PTSD and physical/mental/behavioral health screening
into routine school physical examinations. Second, design service plans based on
comprehensive understanding of trauma-related risk and protective factors, se-
lecting targeted and effective intervention strategies, and constructing a logical
model connecting problems, factors, interventions, and outcomes. Third, im-
plement service protocols through clear action plans developed by school social
workers, counselors, teachers, and administrators. Fourth, evaluate service pro-
tocols by collecting outcome-related data and using evaluation to improve service
effectiveness. Finally, two core elements characterize the public health service
strategy framework for childhood PTSD prognosis: continuity and stage-specific
tasks. Project-based approaches risk service termination upon project comple-
tion, necessitating continuous service plans. Additionally, given the temporal
heterogeneity in childhood PTSD development, personalized services should be
provided according to children’s trauma cycle characteristics.

Through this research, we propose a public health prevention protocol based
on“school setting,”“trauma focus,”“cognitive behavioral change,”and“stage-
specific tasks as strategy”to provide reference for reducing childhood injury and
promoting PTSD recovery.
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Research Significance
Children are in a critical period of physical and psychological development, and
the impact of PTSD may be more severe and enduring. However, previous re-
search has predominantly focused on short-term effects of specific crisis events
on particular populations, with comparatively limited research on long-term ef-
fects of complex trauma-induced childhood PTSD, making it difficult to reveal
real-world prognostic issues. Therefore, this study will investigate developmen-
tal trends and prognostic characteristics of childhood PTSD based on “long
tail effect”theory to construct a risk prognostic warning model; integrate stress
and resilience models to clarify influence mechanisms and reveal the black box
relationship between trauma and prognostic outcomes; and finally explore inter-
vention effects and public health prevention strategies based on long tail effect,
psychosocial environment interaction mechanisms, and stage-specific task mod-
els.

(1) Prognostic Characteristics of Childhood PTSD: The “Long Tail
Effect”

Following PTSD onset, children may develop: chronic PTSD (meeting diagnos-
tic criteria throughout the observation period), delayed-onset PTSD (meeting
criteria only after six months post-trauma), recovery-type PTSD (meeting cri-
teria initially but recovering over time), or resilience-type PTSD (not meeting
criteria despite trauma exposure). Prognostic mechanisms are complex, mod-
erated and mediated by psychological and environmental factors. Specifically,
children’s individual psychological resilience and stressors from significant oth-
ers all play roles, with only a subset recovering over time (Figure 3 [Figure 3:
see original paper]).

International PTSD research has predominantly focused on short-term effects
of specific crisis events. Since DSM-5 introduced CPTSD, theoretical and em-
pirical exploration in this field remains in its early stages. China lacks repre-
sentative trauma surveys based on general child populations, with childhood
PTSD prognostic characteristics and mechanisms awaiting documentation and
testing. This study focuses on childhood PTSD development and prognostic
mechanisms, tracing health origins upstream along the life course timeline while
mapping developmental trajectories and prognostic types throughout the lifes-
pan, contributing to construction of a safety network for all society members and
expanding the temporal and spatial dimensions of childhood PTSD research.

(2) Prognostic Mechanisms of Childhood PTSD: Dual Effects of
Stress and Resilience Models

Childhood PTSD prognostic mechanisms are complex, moderated and mediated
by internal psychological and external environmental factors. First, based on the
stress model, numerous stressors from significant others (including parent-child,
peer, and teacher-student relationships) may increase trauma type and quan-
tity (Jakubowski et al., 2018; Guo et al., 2020) or cause repeated single-trauma
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experiences (Pat-Horenczyk & Schiff, 2019), potentially increasing physical dis-
ease and other mental disorder risks in children with PTSD. In other words,
childhood PTSD prognostic outcomes may be moderated by trauma exposure.
Additionally, childhood PTSD may create stress accumulation across the life
course, so stressors or trauma events may also mediate associations between
childhood PTSD and its prognostic outcomes. Second, based on the resilience
model, individual psychological resilience serves as a protective factor promot-
ing “posttraumatic growth”(Walsh et al., 2018). Posttraumatic growth may
stimulate positive social relationship development, thereby improving individual
health in the social domain. Moreover, children with PTSD experiences may be
more likely to achieve posttraumatic growth and demonstrate higher resilience
compared to those without PTSD, thus improving health status (Mesidor & Sly,
2019; Vloet et al., 2017). Therefore, associations between childhood PTSD and
individual health may be moderated or mediated by psychological resilience.

This study elucidates childhood PTSD prognostic mechanisms from dual per-
spectives of external environment and internal resilience, systematically con-
structing a psychosocial environment interaction mechanism. This theoretical
framework moves beyond the single child subject to incorporate school and fam-
ily factors into childhood PTSD analysis, exploring how crises intensify PTSD
development through family member interactions and teacher-student inter-
actions. While emphasizing negative external environmental impacts, it also
addresses positive influences of internal psychological resilience in prognostic
processes, providing important theoretical foundations for reducing long-term
trauma impacts and promoting posttraumatic recovery.

(3) Childhood PTSD Intervention Strategies: Process-Based Com-
prehensive Intervention

This study constructs a process-based comprehensive intervention strategy by
integrating PTSD’s long tail effect, psychosocial environment interaction mech-
anisms, previous disaster research experience (stage-specific task model), and
global early health service practices. The long tail effect indicates substantial
heterogeneity in developmental trajectories of childhood PTSD and its symp-
toms over time, with cumulative disadvantage across physical, mental, and be-
havioral health throughout the life cycle. Therefore, interventions must target
different PTSD developmental processes and associated health risks. Combining
stage-specific task models requires attention to both temporal trends in PTSD
development and task-axis intervention content (including derived health risks,
influencing factors, and prognostic mechanisms). Furthermore, prognostic mech-
anisms indicate that both psychological resilience and external environmental
stressors moderate or mediate PTSD prognostic outcomes, representing impor-
tant intervention targets. Additionally, the stress model suggests that school
settings, involving multiple stressors from children, peers, parents, and teachers,
serve as important intervention venues. In summary, process-based comprehen-
sive intervention is a strategy that uses schools as intervention settings, PTSD
developmental processes as intervention timepoints, and PTSD prognostic char-
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acteristics and mechanisms as intervention content.

Current childhood PTSD intervention strategies concentrate on psychological
levels, ignoring stage-specific prognostic characteristics and lacking interven-
tions for support systems and stress environments. The process-based com-
prehensive intervention developed in this study extends the temporal axis of
childhood PTSD developmental changes, expands task-axis intervention con-
tent, uses school settings as intervention venues, and designs intervention strate-
gies targeting stage-specific prognostic characteristics and mechanisms, holding
strong theoretical value. Recent childhood injury incidents have occurred do-
mestically, yet corresponding public health services and policies remain lacking.
Therefore, this process-based comprehensive intervention also possesses strong
applied value and policy significance, providing evidence for the“Healthy Chil-
dren Action Plan”and early health service policies for childhood PTSD.
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