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Abstract

Adolescents who experience bereavement following suicide are at increased risk for adverse outcomes, including depression. However, there is
limited research on the heterogeneity of depressive symptoms or its long-term course among this population. Using a self-reported 3-item
version of the Center for Epidemiologic Studies Depression Scale (CES-D) administered across five waves spanning from adolescence to
adulthood (1994–2018, with intervals of 1, 5, 7, and 9 years), we identified trajectories of depressive symptoms over a 24-year span in a sample
of adolescents (n= 236) who reported at baseline having lost a family member or friend to suicide in the last 12 months. We identified three
distinct depressive symptom trajectories: Stable low symptoms (77.5%), initially high but gradually declining symptoms (16.9%), and initially
low but gradually increasing symptoms (5.5%). Race, neuroticism, sleep quality, and age were significant predictors that differentiated
membership among the three trajectory groups. Implications for developing personalized assessment and intervention are discussed.

Keywords: Adolescent Suicide Loss; Depressive Symptom Trajectories; Bereavement; Delayed Onset Depressive Symptoms; Latent Growth
Mixture Modeling

(Received 29 October 2024; revised 27 March 2025; accepted 28 March 2025)

Introduction

Suicide is a significant global health challenge and a leading cause
of death worldwide (World Health Organization, 2021). Each
instance of suicide profoundly impacts a broad network of people
(Andriessen et al., 2017; Cerel et al., 1999). Exposure to suicide,
defined as having a personal connection to someone who has died
by suicide (Andriessen et al., 2017), includes individuals who have
lost someone close to them, such as a family member or friend, and
are significantly affected by the death. These individuals are
referred to as suicide loss survivors. Adolescents are particularly
vulnerable to the psychological aftermath of suicide loss due to
their unique developmental stage (Brent et al., 2012; Melhem et al.,
2004). Accordingly, in the current study we aimed to examine
extended (24-year) longitudinal trajectories of depressive symp-
toms in adolescents after suicide bereavement and to identify
predictors of these pathways. The extended 24-year timeframe of
this study is particularly significant, as it allows us to track the long-
term impacts of suicide bereavement across the developmental
period from adolescence through adulthood. This extensive
longitudinal perspective is crucial for understanding how the
effects of suicide loss during this critical developmental periodmay

manifest and evolve over time, potentially influencing life
trajectories and major life transitions.

Approximately 4.6% of adolescents lose someone to suicide in a
given year, and about 18% experience such a loss before reaching
adulthood (Andriessen et al., 2017). Moreover, a national cohort
study from Sweden found that approximately 3.7% of adolescents
lose a parent before the age of 18 due to various causes including
natural causes, accidents, substance abuse, and suicide (Rostila
et al., 2016). The adverse effects of the loss of a loved one, such as
parent, sibling, or friend, to suicide can be particularly pronounced
during adolescence compared to losses from natural deaths
(Andriessen et al., 2017; Balk 1991; Brent et al., 1996; Robin &
Omar, 2014). Suicide bereavement can affect various facets of an
adolescent’s life, including self-perception, identity formation,
interpersonal relationships, academic performance, and mental
health (Robin & Omar, 2014).

Grief during this pivotal developmental stage can obstruct the
achievement of milestones and pose obstacles to normal
transitions into adulthood. Research underscores the profound
psychological impact on adolescent suicide survivors, indicating an
increased risk for depression, post-traumatic stress disorder,
anxiety, and suicidal behaviors (Brent et al., 1993; Andriessen et al.,
2017; Cerel et al., 1999; Pfeffer et al., 2002). The impact of suicide
loss can be due to several factors. The sudden and often unexpected
nature of the loss can be deeply shocking and disruptive. Bereaved
adolescents may grapple with intense feelings of guilt, self-blame,
or perceived responsibility for the death (Robin & Omar, 2014).
The stigma often associated with suicide can lead to social isolation
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or difficulties in seeking support, further complicating the grieving
process (Cerel et al., 1999). Additionally, the distressing and
potentially traumatic circumstances surrounding the death can
have lasting psychological effects (Cerel et al., 1999; Pfeffer et al.,
2002). Finally, the loss represents the absence of a potentially
significant role model or source of support during a critical
developmental period, which can have far-reaching implications
for the adolescent’s growth and future (Robin & Omar, 2014).

The impact of suicide loss may not be limited to the immediate
aftermath but can also have long-term, downstream effects (Brent
et al., 2012). For example, the absence of an important figure
during crucial developmental stages can lead to disruptions in
attachment patterns, potentially affecting future relationships.
Adolescents might face challenges in identity formation and self-
concept development, as they navigate their formative years
without a significant role model (Robin & Omar, 2014). The loss
may also result in difficulties with emotional regulation and the
development of effective coping strategies. Furthermore, the
impact of the loss may alter educational and career trajectories, as
the absence of guidance and support during critical decision-
making periods can influence life choices. Lastly, the cumulative
effect of these challenges can contribute to an increased
vulnerability to mental health issues in adulthood, underscoring
the long-lasting nature of suicide bereavement’s impact on
adolescent development.

Bailey et al. (1999) suggested that not all individuals navigate
the aftermath of a suicide loss in the samemanner, highlighting the
need to explore factors that predict these diverse responses.
Previous research has identified several potential predictors of
differential trajectories of depressive symptoms among adolescents
who have experienced suicide loss, encompassing both individual
and environmental factors that may influence the broader
developmental process and psychological outcomes.

At the individual level, demographic characteristics may
influence adolescents’ experiences following suicide bereavement.
For example, younger adolescents tend to report higher levels of
emotional distress compared to older adolescents (Hanschmidt
et al., 2016; Haw et al., 2013). Regarding gender, several studies
have indicated that female adolescents are at greater risk for
prolonged grief and depressive symptoms as they are more likely to
report stigma and shame related to the suicide loss of a loved one
(Hanschmidt et al., 2016). Additionally, Rivart et al. (2021) found
that bereaved individuals from various racial backgrounds may
encounter higher levels of stigma within their communities, which
can hinder help-seeking behavior. This stigma is compounded by
perceived external discrimination and mistrust of formal support
services. Furthermore, a significant number of participants from
different racial backgrounds in the study reported a lack of
culturally sensitive support and difficulties accessing appropriate
mental health services. The findings indicate that while grieving
processes may not fundamentally differ between ethnic groups,
minority adolescents may experience additional barriers, such as
cultural taboos surrounding suicide and limited community-based
support, making them more vulnerable to adverse psychological
outcomes (Rivart et al., 2021 ). Personality traits, such as
neuroticism, have been linked to an increased vulnerability to
depression in the context of stressful life events, including
bereavement (Kendler et al., 2004; Ormel et al., 2001). Sleep
quality has also emerged as a potentially important predictor, with
sleep disturbances being common in the aftermath of a significant
loss and associated with an increased risk of developing depression
(Kaplow et al., 2010).

While individual factors play a crucial role, it is equally
important to consider the broader context in which adolescents
experience and process a loss. Environmental factors, including
family, school, and community contexts, have also been implicated
in shaping the trajectories of depressive symptoms among
bereaved adolescents. The quality of the parent-child relationship,
as perceived by both the adolescent and the parent, has been found
to influence the adolescent’s ability to cope with the loss and adapt
to the new reality (Sandler et al., 2010; Shapiro et al., 2014).
Similarly, a sense of connection to school and satisfaction with
one’s neighborhood have been identified as potential protective
factors that may promote resilience in the face of adversity
(Andriessen et al., 2015). Access to mental health and substance
use treatment is another crucial environmental factor that may
impact the trajectories of depressive symptoms among bereaved
adolescents, with the availability and utilization of these services
providing much-needed support and facilitating the healing
process (Kersting et al., 2011; Melhem et al., 2013).

Despite the acknowledged impact of suicide loss, there remains
a notable gap in targeted, age-specific research focusing on
adolescents (Pitman et al., 2016). Research with both youth (Haag
et al., 2023) and adults (Galatzer-Levy et al., 2018) facing aversive
circumstances has consistently revealed heterogenous trajectories
of outcome. However, research on adolescent suicide loss has
largely overlooked the spectrum of possible trajectory patterns. A
recent study by Liu andWang (2024) addressed some of these gaps
by examining how exposure to suicide attempts by friends and
family members during adolescence impacts long-term outcomes.
Their findings demonstrated that both friends’ and family
members’ suicide attempts were significant risk factors for suicidal
ideation and attempts from adolescence through young adulthood
(Liu and Wang, 2024). The study also revealed that depressive
symptoms served as an important mechanism linking this
exposure to later suicidal thoughts and behaviors, with higher
levels of depressive symptoms mediating the relationship between
suicide exposure and subsequent suicidal ideation and attempts
(Liu and Wang, 2024). While Liu and Wang’s study provides
valuable insights into how exposure to suicide attempts impacts
later suicidal behaviors through depressive symptoms, their study
did not investigate the trajectories of depressive symptoms that
may emerge following suicide loss. Although their study spanned
multiple years, they did not examine how different subgroups of
adolescents might show varying patterns of depressive symptoms
over time following suicide bereavement, nor did they explore early
psychosocial indicators that might help identify adolescents at risk
for different long-term adjustment trajectories. Addressing these
gaps through trajectory-based analyses is crucial for developing
more targeted and effective interventions that account for the
heterogeneous nature of bereavement responses among
adolescents.

To address these research gaps, we aimed to identify long-term
trajectories of depressive symptoms following the suicide loss of a
close one among adolescents using Latent Growth Mixture
Modeling (LGMM). This method allows for the identification of
latent subgroups that follow similar patterns of change (Muthén &
Muthén, 2012). Previous research on depressive symptoms
trajectories after bereavement has consistently highlighted the
heterogeneity in outcomes. For example, Galatzer-Levy and
Bonanno (2012) have described four trajectories: resilient
(66.3%, little or no depressive symptoms), chronic grief (9.1%,
sustained depressive symptoms after loss), depressed-improved
(10.1%, high pre-loss depressive symptoms that declines post-loss),
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and pre-existing chronic depression (14.5%, consistently high
levels of depressive symptoms before and after loss). Similarly,
Maccallum et al. (2015) found comparable trajectories following
both spousal and child bereavement: resilience (68.2%), chronic
grief (13.2%), depressed-improved (11.2%), and pre-existing
chronic depression (7.4%). More recently, Djelantik et al. (2022)
identified three distinct trajectories—resilient (66.4%), chronic
(25.1%), and acute recovery (8.4%, elevated grief in the first
months after the loss that recover during the first year)—among
bereaved individuals over the first 27 months post-loss. Given this
body of work, the specific objectives of the current study are
twofold: (1) To examine whether the prototypical patterns
observed in other forms of loss and adversity are also present in
the long-term following adolescents suicide bereavement.
Specifically, this analysis will examine trajectories of depressive
symptoms over an extended period, 24 years, among adolescents
who have experienced the loss of a family member or friend due to
suicide within 12 months of the baseline (Wave 1) data collection.
(2) to explore a set of baseline psychosocial variables as early
indicators that may differentiate these long-term developmental
trajectories.

Methods

Data and sample

This study utilized public-use data from the National Longitudinal
Study of Adolescent to Adult Health (Add Health), a longitudinal
study employing a multistage stratified cluster design to recruit a
nationally representative sample of 20,745 adolescents in grades
7–12 from 132 schools across the USA in 1994–1995. The
participants were followed through five survey waves. Add Health
used a school-based sampling design, selecting 80 high schools
across urban, suburban, and rural areas with probability propor-
tional to size, as well as 52 middle schools paired with the high
schools as feeder schools. Schools were stratified by region,
urbanicity, school type (public, private, parochial), ethnic mix, and
size. Response rates for the Add Health study were as follows:
Wave I (79.0%, n= 20,745), Wave II (88.6%, n= 14,738), Wave III
(77.4%, n= 15,197), Wave IV (80.3%, n= 15,701), and Wave V
(71.8%, n= 12,300).

The analytic sample for this study (n= 236) included
participants who answered “yes” to the question “Have any of
your family members or friends succeeded in committing suicide
in the past 12 months?” at Wave I. Additionally, these participants
completed the in-home interviews across Waves I (1994–1995,
ages 11–19 years), II (1996, ages 12–20 years), III (2001–2002, ages
18–26 years), IV (2007–2008, ages 24–32 years), and V (2016-2018,
ages 33–43 years) (Chen & Harris, 2020).

Procedure

The public-use data for this study was obtained from the Add
Health study website for analysis. To protect participant privacy,
the Add Health data do not contain respondent identifiers. Prior to
data collection, written informed consent was obtained from the
respondents’ parents for those aged 18 years and younger, and
directly from respondents older than 18 years. The study was
conducted in accordance with the Declaration of Helsinki and
approved by the Institutional Review Board of the University of
North Carolina at Chapel Hill (Harris et al., 2019). Surveys were
administered privately using two methods: Computer-Assisted
Personal Interview (CAPI) and Audio Computer-Assisted Self-

Interview (ACASI). CAPI involves an interviewer reading
questions aloud to the respondent and entering their responses
into a computer, while ACASI allows respondents to read
questions on a computer screen and enter their responses directly,
providing an additional layer of privacy for sensitive topics (Harris
et al., 2019). The use of these computer-assisted methods helps to
ensure the consistency and quality of the data collected across
multiple survey waves and interviewers (Chen&Harris, 2020). The
AddHealth study employed a variety of measures to maintain high
response rates and data quality throughout the longitudinal data
collection process. These included locating and recruiting
respondents using a combination of mail, telephone, and field
contacts; providing incentives for participation; and offering
make-up interviews for missed appointments (Harris et al., 2019).

Measurements

Depressive symptoms
Depressive symptoms experienced over the past week were
evaluated using a modified, three-item version of the Center for
Epidemiologic Studies Depression Scale (CES-D; Radloff, 1977).
This shortened scale required participants to rate their experiences
on a four-point Likert scale: 0 (‘rarely or none of the time’),
1 (‘sometimes’), 2 (‘a lot of the time’), and 3 (‘most or all of the
time’). The specific items queried included: “you felt that you could
not shake off the blues, even with help from your family and your
friends”, “you felt depressed”, and “you felt sad”. Mean scores were
calculated to quantify the severity of depressive symptoms for each
study wave. Internal consistency reliability analyses across the five
waves demonstrated good to very good reliability (DeVellis, 2016):
Wave 1 (α= .73),Wave 2 (α= .78),Wave 3 (α= .74),Wave 4 (α= .82),
and Wave 5 (α = .83). Mean scores across waves ranged from 1.51 to
2.23 (SDs= 1.94-2.20), with scores ranging from 0 to 9.

Predictors
Baseline person-level and context-level predictors were included in
the analyses. Person-level predictors consisted of age, race,
sexuality, neuroticism, sleep quality, and academic performance.
Context-level predictors included household income, parents’
perceived relationship with children, neighborhood satisfaction,
school connection, access to mental health treatment, and access to
substance use treatment. All predictors used in the prediction
analyses, along with their descriptive statistics, are presented in
Table 1.

Analytic plan

Statistical analyses were conducted using Mplus Version 7.4 and R
Version 4.0.4 (Muthén & Muthén, 2012; R Core Team, 2021).
Latent Growth Mixture Modeling (LGMM), a form of unsuper-
vised machine learning, was employed to identify distinct
trajectories of depressive symptoms over time. The model
accounted for the unequal time intervals between waves, with
measurement time points specified at 0, 1, 6, 13, and 23 years. This
approach ensured that the irregular spacing of assessments across
the 24-year period was accurately represented in the analysis.
Missing data were handled using Full Information Maximum
Likelihood estimation, which assumes data are missing at random
and uses all available information to estimate model parameters
without excluding cases with incomplete data.

The analysis began by fitting a single-class latent growth model.
The single-class model had a significant intercept (2.03, p< .001),
and a marginally significant negative slope (−0.02, p= .062). We
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observed significant variance in both the intercept (1.71, p< .001)
and slope (0.01, p= .011). When we attempted to freely estimate
both the intercept and slope variances in subsequent multi-class
models, convergence issues emerged. Based on the initial model
results, the intercept was allowed to vary freely, while the slope was
fixed in the final model to aid convergence. Subsequently, we
evaluated LGMM models with 1 to 4 latent classes. Fit indices,
including Akaike Information Criteria (AIC), Sample-Size
Adjusted Bayesian Information Criteria (SSABIC), Entropy,
Bootstrap Likelihood Ratio Test (BLRT), and adjusted Likelihood
Ratio Test (LRT). The optimal model was selected based on: (1) lower
AIC and SSABIC values indicating better fit, (2) entropy values above
0.80 indicating clear class separation, (3) significant BLRT and LRT

(p< .05) improved model fit relative to the pervious class solution,
and (4) class sizes exceeding 5% of the sample to ensure stability.
Models with classes comprising fewer than 5% of the total sample
were excluded to ensure stability and replicability (Nylund-Gibson &
Choi, 2018). The final model was selected based on statistical fit,
theoretical coherence, and explanatory relevance.

Depressive symptoms scores were relatively stable across waves
(Wave 1:M= 2.23; Wave 2:M= 1.97; Wave 3:M= 1.51; Wave 4:
M= 1.86; Wave 5: M= 1.74), with near-complete data at baseline
(99.6% available) and varying completion rates in subsequent
waves (Wave 2: 75.8%;Wave 3: 72.5%;Wave 4: 79.7%;Wave 5: 61.9%).

After identifying the optimal trajectory solution, we conducted
a multinomial logistic regression analysis to examine predictors of

Table 1. Personal level and context level predictors used in the multinomial logistic regression analyses

Construct Measure
Min-
Max Mean SD

Age baseline age was determined by subtracting the year of enrollment in Wave 1 from the participant’s birth
year.

1-19 16.16 1.62

Sex assigned at birth Sex assigned at birth was classified into two categories: ‘1’ represented male, ‘0’ represented female. – – –

Race racial categorization was simplified into two groups based on minority status: ‘1’ represented White, while
‘0’ encompassed all minority groups. These minority groups included Black, Asian or Pacific Islander,
American Indian or Native American, and multiracial individuals.

– – –

Sexual orientation sexual orientation was classified into two categories: ‘0’ for heterosexual individuals and ‘1’ for sexual
minority individuals.

– – –

Neuroticism Baseline neuroticism was measured by averaging six statements focused on self-perception and social
acceptance. These statements included affirmations of possessing good qualities, feeling proud, self-
liking, doing things right, feeling socially accepted, and feeling loved and wanted. Responses were
measured on a 5-point Likert scale (1= strongly agrees, 5 = strongly disagree). Higher scores indicate a
greater level of neuroticism.

1-5 2.04 0.70

Sleep quality Baseline sleep quality was determined using the average of responses to two questions: “In the past 12
months, how often have you woken up feeling tired?” and “In the past 12 months, how often have you
had trouble falling asleep or staying asleep?” Responses were measured on a 5-point Likert scale
(0 = never, 4 = every day). Higher scores indicate poorer sleep quality over the past year.

0-4 1.56 0.97

Academic Performance Baseline academic performance was assessed by averaging grades from the most recent grading period in
four subjects: English or Language Arts, Mathematics, History or Social Studies, and Science. Responses
were measured on a 4-point Likert scale (1 = A, 4 = D or lower). Higher scores indicate lower academic
performance.

1-4 2.56 0.80

Family income Family income was measured based on responses to a question about the total pre-tax income received
by the household in 1994, encompassing all sources including personal income, other household
members’ earnings, welfare benefits, and dividends. Responses ranged from $0 to $999,000. Higher
figures indicate a higher family income.

0-750 41.97 62.39

Parents level relationship
with children

The baseline assessment of parent-child relationships was derived from a single item in the parent survey,
“Overall, you are satisfied with your relationship with your child.” Responses were measured on a
5-point Likert scale (1= strongly agrees, 5 = strongly disagree). Higher scores indicated a poorer
relationship with the child.

1-5 4.16 1.03

Neighborhood
Satisfaction

Baseline neighborhood satisfaction was determined by averaging responses to six items, assessing
aspects like social interaction, communal lookout, use of local facilities, safety, overall happiness with
living in the neighborhood, and feelings about potentially moving away. Responses were measured on
a 2- point Likert scale (1 = true, 2 = false). Higher scores indicate greater neighborhood satisfaction.

1-6 3.62 1.03

Perceived school
connectedness

Perceived school connectedness was measured by averaging responses to five statements, assessing
feelings of closeness to people at school, belongingness, fair treatment by teachers, happiness at
school, and feelings of safety in the past year. Responses were measured on a 5-point Likert scale
(1= strongly disagrees, 5 = strongly agree). Higher scores reflect a stronger sense of connection to the
school.

1.4-5 3.52 0.86

Access to mental health
treatment

Access to mental health services was assessed using a single question: “In the past year, have you
received psychological or emotional counseling?” A response of ‘0’ indicated no access, while ‘1’
indicated access to such services.

– – –

Access to Substance use
treatment

Access to substance use treatment was assessed using a single question: “In the past year, have you
attended a drug abuse or alcohol abuse treatment program?” A response of ‘0’ indicated no access,
while ‘1’ indicated access to such services.

– – –
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trajectory group membership using Mplus Version 7.4. The
predictors included in the model were age, sex assigned at birth,
race, sexuality, family income, academic performance, neuroti-
cism, sleep quality, parental report of relationship with children,
school connection, neighborhood satisfaction, access to mental
health services, and access to substance use treatment. All
predictors were entered simultaneously in the model, with
membership in the resilient trajectory group used as the reference
category for comparison. We tested for multicollinearity by
examining the correlation between predictors. Correlations
between predictors were all below 0.5, indicating no serious
multicollinearity concerns. Missing data in predictor variables
were handled using Monte Carlo integration method in Mplus to
obtain parameter estimates. This method accommodates missing
data under the assumption that data are missing at random
(MAR), ensuring that all available information is used in the
analysis without excluding participants with incomplete data.
Maximum likelihood estimation was used, and results are
presented as odds ratios with 95% confidence intervals to indicate
the relative likelihood of membership in each trajectory group
compared to the reference group (resilient trajectory), given a one-
unit increase in each predictor while controlling for all other
variables in the model.

Results

Sample characteristics

Our sample consisted of 236 adolescents who experienced the
suicide of a family member or friend in the 12 months prior to
Wave I (Table 2). Compared to the complete sample, the bereaved
subsample had a higher proportion of females (58.5% vs 51.6%)
andWhite participants (69.1% vs 64.2%), though these differences
were not statistically significant (p= 0.116 and p= 0.194,
respectively). The mean age at baseline was 16.16 years
(SD= 1.62, range: 13–20 years), similar to the complete sample
(M= 16.04, SD= 1.77, p= 0.286). Among those who reported
sexual orientation (78.8% of the sample), 154 (82.8%) identified as
heterosexual and 32 (17.2%) as sexual minorities. This distribution
was comparable to the complete sample (86.2% heterosexual,

13.8% sexual minorities; p= 0.386), with similar rates of missing
data (bereaved: 21.2%, complete: 22.1%).

Regarding participation across waves, retention rates remained
relatively high through the first four waves, with 75.8% (n= 179)
participating in Wave 2, 72.5% (n= 171) in Wave 3, and 79.7%
(n= 188) in Wave 4. There was some attrition by Wave 5, with
61.9% (n= 146) of the original sample participating. The pattern of
missingness showed fluctuation rather than a steady decline,
suggesting that dropout was not entirely systematic.

Latent growth mixture modeling (LGMM)

We conducted a series of one- to four-class LGMMs to identify
distinct trajectories of depressive symptoms over time (Table 3).
The Akaike Information Criteria (AIC), Bayesian Information
Criteria (BIC), and Sample-Size Adjusted Bayesian Information
Criteria (SSABIC) consistently decreased from one to four classes,
indicating improved model fit. Both the Bootstrap Likelihood
Ratio Test (BLRT) and adjusted Likelihood Ratio Test (LRT),
which compare n-class solution with (n− 1) class solutions,
showed significant results up to three classes (p < .001). Entropy
for each solution was high (>.80), indicating clear separation
between classes (Celeux & Soromenho, 1996), while class
prevalences were adequate (>5%). Based on these indices, the
three-class model was clearly the optimal solution (Figure 1). The
most prominent trajectory (77.5%) was characterized by stable low
depressive symptoms, followed by a trajectory (16.9%) of initially
high depressive symptoms that declined to sustained moderate
depressive symptoms (recovery-moderate depressive symptoms),
and a trajectory (5.5%) of initially low but gradually increasing
symptoms (delayed depressive symptoms).

Predictors of trajectory group membership

We next conducted a multinomial logistic regression to identify
predictors of trajectory group membership (Table 4). The
predictors included in the model were age, sex, race, sexuality,
family income, academic performance, neuroticism, sleep quality,
parental report relationship with adolescents, school connection,
neighborhood satisfaction, access to mental health, and access to
substance use treatment program. Among key predictor variables,
missing data rates varied: Academic Performance (28.39%), and
Income (20.76%). Several important variables had high completion
rates, including School Connectedness (97.46% complete),
Neighborhood Satisfaction (98.31% complete), and demographic
variables such as age and sex (100% complete).

When comparing the recovery-moderate depressive symptoms
group to the stable low depressive symptoms group, race
(B=−1.161, SE= 0.488, p= .017), neuroticism (B= 0.664,
SE= 0.330, p= .044), and sleep quality (B= 0.678, SE = 0.271,
p= .012) were significant predictors. Specifically, individuals who
identified as white had lower odds of being in the recovery-
moderate depressive symptoms group compared to the stable low
depressive symptoms group (OR= 0.313), while those with greater
neuroticism and poorer sleep quality had higher odds of being in
the recovery -moderate depressive symptoms group (OR= 1.943
and OR= 1.971, respectively). In the comparison between the
delayed depressive symptoms group and the stable low depressive
symptoms group, age (B=−0.597, SE= 0.179, p= .001) was the
only significant predictor. Older individuals were less likely to be in
the delayed depressive symptoms group compared to the stable low
depressive symptoms group (OR= 0.551). Other variables in the
model did not significantly predict membership in either the

Table 2. Participant demographics

Characteristic N Percent

Age at baseline, mean±SD 16.14 ± 1.61 –

Sex assigned at birth

Male 98 41.5%

Female 138 58.5%

Missing – –

Race

White 163 30.1%

Minority 71 69.1%

Missing 2 0.8%

Sexual Orientation

Heterosexual 154 65.3%

Sexual minority 32 13.6%

Missing 50 21.2%
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recovery-moderate depressive symptoms group or the delayed
depressive symptoms group compared to the stable low depressive
symptoms group.

Discussions

The present study aimed to identify 24-year trajectories of
depressive symptoms following adolescents who experienced the
loss of a family member or friend due to suicide and to investigate a
range of baseline psychosocial variables that may differentiate
these trajectories. By employing a person-centered approach across
several decades, we sought to capture the heterogeneity in
depressive symptoms across a wide developmental phase and
shed light on the factors that might contribute to different
trajectories of adaptation following suicide bereavement.

Our analysis identified three distinct trajectories of depressive
symptoms: stable low depressive symptoms, initially high
depressive symptoms that declined to sustained moderate
depressive symptoms (recovery-moderate depressive symptoms),
and initially low but gradually increasing symptoms (delayed
depressive symptoms). The prevalence of stable low depressive

symptoms (77.5%) among adolescents bereaved by suicide aligns
with the considerable literature documenting resilience patterns in
both youth and adults (Bonanno et al., 2023; Bonanno, 2004;
Djelantik et al., 2022; Galatzer-Levy & Bonanno, 2012; Galatzer-
Levy et al., 2018; Maccallum et al., 2015). Our findings extend this
literature by demonstrating the stability of the resilience pattern
from adolescence to well into adulthood.

Particularly noteworthy, however, we also observed a delayed
increase in depressive symptoms trajectory (5.5%) in this sample.
Individuals categorized in this trajectory pattern had low
symptoms at the first measurement, seemingly identical with the
stable low depressive symptoms group. Their depressive symptom
levels increased only slightly by two years of bereavement, and then
increased steadily in the years afterwards. Nine years after the loss,
their depressive symptoms were considerably greater but still
relatively moderate. They continued to increase, however, by 14
years after the loss, and then climbed even more steeply, reaching
the highest level of any group in the sample, 24 years after the loss.
While our shortened version of the CES-D prevents us from
determining whether these elevated symptoms reached clinical
thresholds, the identification of this long-term trajectory is

Table 3. Fit indices for latent growth mixture models (LGMM) for depressive symptoms

Class Number max LL AIC SSABIC Entropy BLRT p Adjusted LRT Per. Small

1 1938.22 3896.45 3899.39 – – – –

2 1910.43 3846.85 3850.68 .85 < .001 < .001 18.7%

3 1892.27 3812.54 3816.66 .82 < .001 0.003 5.5%

4 1887.34 3808.68 3813.68 .81 .079 0.296 5.8%

Note. max LL =maximized log likelihood value. AIC= Akaike Information Criterion. SSABIC= Sample-size adjusted Bayesian Information Criterion. BLRT= Parametric Bootstrapped likelihood
ratio test. Per. Small = Percentage of participants in the smallest group. Adjusted LRT= Adjusted Likelihood Ratio Test.

Table 4. Multinomial logistic regression results predicting trajectory membership

The Recovery – moderate Depressive Symptoms Group
vs. The Stable Low Depressive Symptoms Group

The Delayed Depressive Symptoms Group vs. The
Stable Low Depressive Symptoms Group

B (SE) OR [95% CI] B (SE) OR [95% CI]

Age at baseline −0.01 (0.14) 0.99 [0.75, 1.31] −0.60 (0.18)** 0.55 [0.39, 0.78]

Sex assigned at birth 0.51 (0.45) 1.66 [0.69, 4.00] −0.04 (0.69) 0.97 [0.25, 3.75]

Race −1.16 (0.49)* 0.31 [0.12, 0.81] 0.01 (0.67) 1.01 [0.27, 3.76]

Minority

White

Sexual Orientation 0.45 (0.57) 1.57 [0.51, 4.80] −0.73 (1.06) 0.48 [0.06, 3.85]

Neuroticism 0.66 (0.33)* 1.94 [1.02, 3.70] 0.71 (0.44) 2.03 [0.86, 4.82]

Sleep quality 0.68 (0.27)* 1.97 [1.16, 3.34] −0.60 (0.31) 0.55 [0.30, 1.01]

Academic Performance −0.18 (0.34) 0.84 [0.43, 1.64] −0.10 (0.37) 0.90 [0.44, 1.86]

Family Income −0.00 (0.00) 1.00 [0.99, 1.01] −0.01 (0.01) 0.99 [0.97, 1.01]

Parents Level Relationship with children −0.17 (0.21) 0.84 [0.56, 1.27] −0.32 (0.33) 0.73 [0.38, 1.39]

Neighborhood Satisfaction −0.14 (0.22) 0.87 [0.57, 1.34] 0.05 (0.36) 1.05 [0.52, 2.12]

Perceived School Connectedness −0.41 (0.28) 0.66 [0.38, 1.15] −0.11 (0.39) 0.89 [0.42, 1.90]

Access to Mental Health Treatment 0.37 (0.49) 1.45 [0.55, 3.81] −0.94 (0.75) 0.39 [0.09, 1.69]

Access to Substance Use Treatment −0.04 (0.89) 0.96 [0.17, 5.47] 1.09 (0.94) 2.96 [0.47, 18.66]

Note: B = unstandardized regression coefficient; SE= standard error; OR= odds ratio; CI= confidence interval. *p< .05. **p< .01.
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significant give that the majority of previous studies on adolescent
bereavement have focused on the immediate aftermath of the loss
or have employed cross-sectional designs (Brent et al., 1993; Balk,
1991), limiting our understanding of long-term trajectories of
depressive symptoms. Our study addresses this gap by utilizing a
longitudinal design spanning over two decades, allowing us to
capture the long-term developmental consequences years down-
stream from the loss. Importantly, while we identified this
distinctive trajectory pattern, the mechanisms underlying this
delayed increase are not clear. While it could represent a delayed
reaction to the loss, it might also reflect responses to changes in life
circumstances that emerged as a consequence of the loss (e.g., the
absence of the deceased in important life roles), or factors
unrelated to the bereavement itself. Our data cannot definitively
determine which of these explanations is most accurate.

The extensive longitudinal perspective provided several key
insights. It suggested a persistence of the impact of suicide loss well
into adulthood, at least for a small subset of bereaved youth,
highlighting the enduring nature of this experience. Our findings
aligned with recent research by Liu and Wang (2024), who also
utilized the Add Health dataset to examine long-term effects of
suicide exposure on adolescents. While their study focused on the
impact of friends’ and family members’ suicide attempts on
suicidal ideation and attempts, rather than completed suicides,
they examined depressive symptoms as a mediator rather than
tracking distinct trajectories as we did in our study. Notably, both
our study and Liu and Wang’s (2024) highlighted the importance
of long-term monitoring and support for adolescents exposed to
suicide, as the psychological impact may not be immediately

apparent and can persist well into adulthood. However, our study’s
focus on completed suicides provided unique insights into the
specific challenges faced by bereaved adolescents, complementing
Liu and Wang’s findings on the impact of suicide attempts.
Additionally, it allowed for the identification of long-term delayed-
onset depression, a pattern that would be missed in shorter-term
studies. Specifically, our trajectory analyses revealed that some
participants experienced increases in depressive symptoms during
key life transitions such as entering college/workforce (around
Wave III, ages 18–26) and establishing long-term relationships and
careers (Wave IV, ages 24–32). This suggests that these
developmental transitions may act as potential periods of
vulnerability for bereaved individuals. Furthermore, it offered
insights into the long-term resilience of the majority of bereaved
adolescents, demonstrating the human capacity for adaptation
even in the face of profound loss.

The delayed onset of depressive symptoms is likely related to a
complex interplay of developmental challenges, residual grief, and
cascading consequences of the loss. Adolescence is a period
marked by significant cognitive, emotional, and social changes,
and the experience of suicide loss may disrupt these developmental
processes (Robin & Omar, 2014). As adolescents navigate the
challenges of identity formation, autonomy seeking, and peer
relationships, the full impact of the loss may not be immediately
apparent. Over time, as they confront new developmental
milestones and stressors, the impact of grief and/or the absence
of the lost relationship may become more salient, leading to the
emergence of depressive symptoms (Balk, 1991). Delayed
depressive symptoms may reflect the gradual depletion of coping

Figure 1. Depression trajectories.
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resources and support systems over time. Initially, adolescents may
rely on the support of family, friends, and the broader community
to cope with the loss. However, as time passes, these support
systems can become less available or less attuned to the evolving
needs of the bereaved adolescent (Andriessen et al., 2015). The
deterioration of social support, combined with the accumulated
stress of navigating developmental challenges, can potentially
contribute to an increase in the risk of depressive symptoms in
adolescents who have experienced loss. Conversely, the trajectory
showing decreasing depressive symptoms over time likely reflects
successful adaptation and recovery processes. This pattern suggests
that many bereaved adolescents are able to effectively utilize initial
support systems, develop adaptive coping strategies, and gradually
integrate their loss experience into their life narrative. The decrease
in symptoms may also indicate the development of resilience
through the grieving process, where individuals learn to maintain
meaningful connections with the deceased while engaging in
healthy developmental progression (Stroebe & Schut, 2010).

To address our second research question, we identified several
noteworthy predictors of trajectory group membership. Race,
neuroticism, and sleep quality were associated with the recovery -
moderate depressive symptoms trajectory, while age distinguished
the delayed depressive symptoms trajectory from the stable low
depressive symptoms trajectory. These findings are consistent with
previous research that has identified demographic characteristics,
personality traits, and sleep disturbances as potential risk factors
for adverse psychological outcomes following suicide bereavement
(Brent et al., 1993; Kaplow et al., 2010; Melhem et al., 2004). Our
results indicated that individuals who identified as white and were
older were significantly more likely to be in the stable low
depressive symptoms group, suggesting that these demographic
factors may confer some protection against the development of
depressive symptoms following suicide loss. This finding aligns
with previous studies that have reported differential vulnerability
to depression based on age and race (Brent et al., 1993; Melhem
et al., 2004). However, further research is needed to elucidate the
underlying mechanisms and potential confounding factors that
may contribute to these associations, with implications for
developing tailored intervention strategies for different depression
trajectory groups.

A notable strength of this study is the use of a nationally
representative sample of adolescents from the Add Health dataset,
which allowed for the examination of extended developmental
trajectories of depressive symptoms following suicide loss and the
exploration of a wide range of potential predictors. While our
subsample of bereaved adolescents showed slightly higher
proportions of females (58.5% vs 51.6%) and White participants
(69.1% vs 64.2%) compared to the complete Add Health sample,
these differences were not statistically significant. Similarly, the age
distribution (M= 16.16 years) and sexual orientation composition
were comparable to the complete sample, suggesting our findings
may be reasonably generalizable. However, the moderate attrition
by Wave 5 (61.9% retention) should be considered when
interpreting long-term trajectories. The longitudinal design and
the inclusion of multiple waves of data spanning more than two
decades provide a unique opportunity to investigate the enduring
impact of suicide loss on adolescents’ mental health. Our
identification of the delayed depressive symptoms trajectory is a
unique contribution of this study, as it sheds light on a subgroup of
adolescents who may not initially exhibit significant depressive

symptoms but are at risk of developing them over time. This
finding underscores the importance of long-term monitoring and
support for bereaved adolescents, as the psychological and
practical impacts of suicide loss may not be immediately apparent.
The likely complex interplay of developmental challenges and
emerging impacts of the loss highlight the need for targeted
interventions that can address the evolving needs of adolescents as
they navigate their developmental journey into adulthood.

Our study is not without limitations. First, the measurement of
depressive symptoms relied on a modified, three-item version of
the CES-D scale, which may not fully capture the complexity of
depressive symptomatology. Future studiesmay benefit from using
more comprehensive assessments of depression and other relevant
mental health outcomes. Second, the study did not include a
measure of grief per se, which is a central component of the
experience of suicide loss. Incorporating validated measures of
grief severity and persistence could provide valuable insights into
the interplay of and possible unique causes and impacts of grief and
depressive symptoms among bereaved adolescents. Third, a
significant limitation is that our data did not distinguish between
the loss of family members versus friends, as participants only
responded to a general question about suicide loss of “family
members or friends.” This prevents us from examining potentially
different psychological impacts based on relationship closeness or
type, particularly regarding parental loss which has been shown to
have distinct developmental implications. Fourth, the unequal
time intervals between measurements (0, 1, 6, 13, and 23 years)
create differential sensitivity to changes in depressive symptoms
across the study period. While the early measurements (years 0–1)
provide detailed capture of short-term changes, the longer intervals
in later years may miss intermediate fluctuations in depressive
symptoms, potentially affecting our ability to detect more nuanced
patterns of change over time. Finally, the presence of missing data
in our dataset may have affected the representativeness of our
findings.

These limitations notwithstanding, our findings have important
clinical implications. By identifying distinct trajectories of depressive
symptoms and their associated predictors, our research highlights the
need for personalized interventions that cater to the diverse needs of
adolescents bereaved by suicide. Moreover, the study underscores the
importance of considering the broader family, school, and
community contexts in supporting bereaved adolescents.
Interventions that promote resilience and coping skills, enhance
social support networks, and address potential barriers to accessing
mental health services may be particularly beneficial in mitigating the
long-term impact of suicide loss on adolescents’ mental health. By
illuminating the diverse trajectories of adaptation following suicide
loss, this study paves the way for future research and clinical efforts
aimed at promoting resilience and mitigating the long-term mental
health consequences of suicide bereavement among adolescents.
Ultimately, these insights can inform the development of more
effective support systems and interventions, potentially improving
long-term outcomes for this vulnerable population.
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