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Abstract

Aims. Previous studies regarding associations between depressive symptoms and suicidality
(suicidal ideation, plans and attempts) have usually employed a variable-centred approach,
without considering the individual variance in time-varying changes of depressive symptoms.
Through 10-year follow-up of a large cohort of Chinese adolescents exposed to the 2008
Wenchuan earthquake, this study examined whether individual variance in depressive symp-
toms during the early phases post-earthquake could generate different suicidality outcomes in
young adulthood.
Methods. A total of 1357 Chinese adolescents exposed to the Wenchuan earthquake were
surveyed on depressive symptoms and other variables at 6, 18 and 30 months post-earthquake.
In total, 799 participants responded to the 10-year follow-up and completed an online survey
covering suicidality and other variables. The analytic sample was 744 participants who had
valid data on depressive symptoms and suicidality. Data were analysed using logistic
regressions.
Results. Prevalence estimates of past-year suicidal ideation, suicide plans and suicide attempts
measured at 10 years post-earthquake were found to be 10.8%, 7.3% and 3.0%, respectively.
Five trajectories of depressive symptoms were classified: resistance (54.4%), chronicity
(13.3%), recovery (10.4%), delayed dysfunction (12.0%) and relapsing/remitting (10.0%).
After controlling for covariates, whole-sample regressions revealed only the relapsing/remit-
ting depressive trajectory remained significantly predictive of suicidality. Moreover, males
not females in the chronic group were more likely to have suicide plans.
Conclusions. The findings highlight the importance of detecting disaster survivors with dif-
ferent trajectories of mental status and providing with them individualised and effective men-
tal health services, to decrease their risk of suicidality in the future.

Introduction

Suicidality is a term that covers suicidal ideation (serious thoughts about taking one’s own life),
suicide plans and suicide attempts. Suicidality is a prevalent public health problem.
Investigations among different countries revealed a lifetime prevalence estimate for suicidal
ideation ranging from 2.1% to 18.5%, as well as a lifetime prevalence estimate for suicide
attempts ranging from 0.7% to 6.0% (Weissman et al., 1999). A recent meta-analysis in world-
wide college student samples reported that pooled prevalence estimates of lifetime suicidal
ideation, plans and attempts were 22.3%, 6.1% and 3.2%, respectively, and for 12-month preva-
lence, these were 10.6%, 3.0% and 1.2%, respectively (Mortier et al., 2018). The risk of suicid-
ality tends to be even higher in disaster-exposed populations. For example, a study on
communities affected by Hurricane Katrina revealed a 78.6-times higher rate of post-disaster
suicide attempts than the area’s baseline rate (Acierno et al., 2007). In a sample of Chinese
adolescents exposed to the 2008 Wenchuan earthquake, the rates of suicidal ideation were
found as high as 35.6%, 35.6% and 30.7% at 6, 12 and 18-month post-disaster, respectively
(Ran et al., 2015). It has also been noted that suicidal thoughts and behaviours might continue
for years after the disaster (Kõlves et al., 2013). Research into factors related to suicidality,
especially in disaster-exposed samples, is of great clinical and practical implications.

Depression and other psychiatric disorders have been shown to be highly comorbid with or
notably increase the risk of suicidality (Hawton et al., 2013; Ran et al., 2015). In community
populations, the close links between depressive symptoms and suicidality have been cross-
sectionally and longitudinally established (Kessler et al., 2005; Nock et al., 2010; Economou
et al., 2016). However, previous studies have usually employed a variable-centred approach,
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without considering the individual variance in time-varying
changes of depressive symptoms. To our knowledge, only a few
studies have investigated whether individuals with different trajec-
tories of depressive symptoms during a prior time would have dif-
ferent suicidality outcomes in a later time. For example, a 12-year
follow-up study of offspring of parents with mood disorders
found that the trajectory of depressive symptoms with the highest
mean scores and variability over time significantly predicted sui-
cide attempt (Melhem et al., 2019). Another study followed 361
5th-grade students into their young adulthood and found that
the lifetime history of suicide attempts assessed at age 25 could
be attributed to a higher intercept (at grade 5) and slope
(increases from grades 5 to 10) of depressive symptoms (Kerr
et al., 2013). These studies provided some initial evidence for
the impacts of depressive symptoms trajectory membership on
future suicidality.

Previous studies have also indicated depressive symptoms as
critical factors for suicidality in diverse samples exposed to nat-
ural or human-related disasters (Warheit et al., 1996; Pietrzak
et al., 2010; Bryan and Corso, 2011; Lemaire and Graham,
2011). For example, Lee et al. (2018) found that depression is
associated with suicide attempts among Operations Enduring
Freedom (OEF) and Iraqi Freedom (OIF) veterans during the
2-year follow-up period. Likewise, Wagenaar et al. (2012) con-
ducted a cross-sectional survey of 408 adults in Haiti’s Central
Plateau, they found that depression is related to endorsing suicidal
ideation. In Chinese samples of Wenchuan earthquake survivors,
depressive symptoms have been cross-sectionally (Guo et al.,
2017; Tang et al., 2018) and longitudinally (Ran et al., 2015) iden-
tified to be significantly associated with suicidality. However,
above mentioned longitudinal studies are usually limited by a
short follow-up duration. It is unclear whether there is a long-
lasting effect of depressive symptoms in the early phases post-
disaster on suicidality after several years post-disaster. Moreover,
no study to date has employed a person-centred approach to
examine in disaster-exposed samples the associations between
depressive symptoms trajectory membership and suicidality.

Further, the impacts of depressive symptoms on suicidality
might differ across survivors’ genders, therefore, some authors
proposed that it is of great importance to conduct in-depth
study separately by gender (Kerr et al., 2013). While some studies
showed that females were more likely to commit suicidality in the
aftermath of natural disasters (Hyodo et al., 2010; Fujiwara et al.,
2017), other studies reported increased suicidality among males
(Yang et al., 2005; Liaw et al., 2008). As for the impacts of depres-
sive symptoms on suicidality stratified by gender, it is commonly
considered that depressive symptoms are more strongly associated
with high suicide risk in females than males (Bergen et al., 2003;
Tang et al., 2010). However, Lewinsohn et al. (2001) found in a
sample of 1709 adolescents that major depression could predict
suicidal attempts for both females and males. Other studies
showed that lifetime suicide risk in major depression is predom-
inantly a male problem (Blair-West et al., 1999; Oliffe et al.,
2012). Assumably, these contrasting findings may be com-
pounded by heterogeneity of depression trajectories. To our
knowledge, however, no longitudinal studies have addressed this
importance issue.

In addition, the transition from adolescence to young adult-
hood referred to as ‘emerging adulthood’, represents a key devel-
opmental period (Arnett, 2000). Emerging adulthood is
characterised with less stable living situations, an unestablished
sense of life purpose, various interpersonal matters and stress of

entering college or workforce (Arnett, 2000; Horwitz et al.,
2015; Lanctot and Poulin, 2018). Meanwhile, it has been shown
that individuals in the emerging adulthood have a high risk of sui-
cidal behaviours (Horwitz et al., 2015; Thompson and Swartout,
2018). Given the importance and distinction of this period, it is
of great necessity to identify the risk factors to help those
young survivors transit to the next developmental stage smoothly.

In our Wenchuan Earthquake Adolescent Health Cohort
(WEAHC) study (see a description of the cohort profile in Fan
et al., 2017), We longitudinally investigated in a large cohort of
adolescent earthquake survivors their depressive symptoms dur-
ing 2.5 years post-earthquake. In 2018, we conducted a 10-year
follow-up of this cohort and investigated their suicidality in
young adulthood. This provided an opportunity to delineate
whether individual variance in depressive symptoms during the
early phases post-earthquake could generate different suicidality
outcomes in a long-term. A major aim of the current study was
to address such an issue. According to previous findings in
disaster-exposed samples (e.g. Schubert et al., 2017; Lenferink
et al., 2018; Karstoft et al., 2020), common trajectories of depres-
sive symptoms include ‘resistance’ (no or minimal symptoms over
time), ‘chronic’ (severe symptoms over time), ‘delayed dysfunc-
tion’ (initially minimal/no symptoms followed by elevated symp-
toms), ‘recovery’ (initially severe symptoms followed by a relief)
and ‘relapsing/remitting’ (a cyclical pattern of symptoms). We
hypothesised that the chronic, delayed or relapsing/remitting tra-
jectories would predict increased likelihoods of suicidal ideation,
plans and attempts than the resistance or recovery trajectories
did. Given that the risk of depressive symptoms and suicidality
might differ across genders (Liaw et al., 2008; Hyodo et al.,
2010; Fujiwara et al., 2017), the current study also aimed to exam-
ine whether there were gender disparities in associations between
adolescents’ post-earthquake depressive symptoms trajectory
membership and their adulthood suicidality.

Methods

Wenchuan earthquake adolescent health cohort study

The Wenchuan Earthquake Adolescent Health Cohort Study
(WEAHC) began in November 2008 (e.g. 6 months post-
earthquake) and conducted five waves of surveys at 6, 12, 18, 24
and 30 months post-earthquake in a cohort of 1573 earth-
quake-exposed adolescents, with the aim of investigating adoles-
cents’ mental health sequela of earthquake exposure (Fan et al.,
2017). To understand adulthood outcomes associated with ado-
lescent earthquake exposure, our team conducted a 10-year
follow-up after the earthquake (November 2018).

Participants and procedure

Participants of the WEAHC study were 1573 adolescents includ-
ing all 7th graders (n = 216) from a junior high school and 10th
graders (n = 1357) from a senior high school in Dujiangyan
city, one of the cities most affected by the earthquake. At the
10-year follow-up, 799 participants responded (response rate
was 58.9%) and took part in our survey. This study included
for analysis 744 participants who completed questionnaires at 6
months (T6m), 18 months (T18m), 30 months (T30m) and 10
years (T10y) after the earthquake.

For the original WEAHC study, ethical approval was obtained
from the Human Research Ethics Committee of South China
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Normal University, and informed consent was obtained from
adolescent participants and their parents before collecting data.
Permission was also obtained for the participating schools.
Participants completed a number of questionnaires in classroom
settings under the supervision of local teachers and psychological
professionals from South China Normal University. For the
10-year follow-up, ethical approval was also obtained from the
Human Research Ethics Committee of South China Normal
University, and informed consent was obtained from all respon-
ders. Their data were collected through an online survey.

Measures

Demographic information
Demographic information collected at T6m included age, gender,
number of children in the family, residence and parents’ educa-
tion. Demographic information collected at T10y were BMI, edu-
cation, personal income, marriage, current drinking and smoking.

Depressive symptoms
The Depression Self-Rating Scale for children (DSRSC) was used
to assess adolescents’ depressive symptoms (Su et al., 2003). This
scale includes 18 items with 3-point Likert scale ranging from 0
(never) to 2 (most of the time), with higher scores indicating
higher levels of depressive symptoms. It has presented excellent
reliability and validity among Chinese children (Ye et al., 2014).
Probable depression was indicated by a cut-off score of 15
(Su et al., 2003). In this study, the Cronbach’s α for DSRSC was
0.79 at T6m, 0.82 at T18m and 0.85 at T30m.

Three aspects of suicidality
Suicidal ideation, plans and attempts in the past year were mea-
sured by three questions at 10 years after the earthquake, e.g.
‘In the past year, have you thought seriously about suicide?’, ‘In
the past year, have you ever made plans to commit suicide?’, ‘In
the past year, have you ever attempted suicide?’. Responses were
recorded as a dichotomous variable: no (0), yes (1). These ques-
tions have been widely used for assessing suicidality in China
(Liu et al., 2006).

Earthquake exposure
The exposure to the earthquake was assessed at T6m with four
self-rated items: (1) family members’ death, missing and/or
injury; (2) house damage; (3) property loss; and (4) direct witness
of tragic scenes. The assessment was rated on a 5-point scale, with
1 representing the highest level of exposure and 5 representing the
lowest. In this study, the total scores (ranging from 4 to 20) were
inversely recorded, thus, a higher total score indicates higher
earthquake exposure.

Post-earthquake negative life events
The Adolescent Self-Rating Life Events Checklist (ASLEC) (Liu
et al., 1997) was selected to assess the severity of negative life
events at T6m. It contains 26 items with six domains of negative
life events including interpersonal conflicts; academic pressure;
being punished; personal loss; physical health problems; and
others. Each item was rated on 5-point scale ranging from 1
(not at all) to 5 (extremely severe). In this study, the
Cronbach’s α for ASLEC was 0.88 at T6m.

Negative life events at T10y with ten items were devised based
on the Adolescent Self-Rating Life Events Checklist (ASLEC) (Liu
et al., 1997). Based on the ASLEC, we added some items relating

to common negative life events (including the death of a close
family member, relative, or a friend, subject of a serious accident,
victim of physical assault, victim of sexual assault or other
unwanted sexual experiences, subject of serious injury or illness,
or guardian’s divorce, etc.) in emerging adulthood. Responses
were recorded as a dichotomous variable: ‘happened’ (1) and
‘not happened/didn’t know’ (0). In the current study, the
Cronbach’s α for Negative life events at T10y was 0.67.

Statistical analysis

Of the 744 analytical samples, 0.7%, 12.4% and 25.3% had miss-
ing data on depressive symptoms at T6m, T18m and T30m, respect-
ively. Of the total, 6.9% had missing data on earthquake exposure,
0.1% on income and 0.4% on negative life events at T6m. Little’s
Missing Completely at Random (MCAR) test was used to analyse
the missing values in all variables and it showed that the missings
were at random χ2 (56) = 61.41, p = 0.29. Expectation-maximisation
(EM) algorithm was employed to impute missing data for those
variables.

The primary analyses in this study included three steps. In the
first step, to depict the change patterns of depressive symptoms at
T6m, T18m and T30m, subjects were classified into the probable
depressive symptoms and no depressive symptoms according to
the cut off 15 for probable depressive symptoms. According to
the previous research method (Fan et al., 2015), five trajectories
were expected: those consistently had no probable depressive
symptoms at three waves (Resistance); those maintained probable
depressive symptoms at three waves (Chronic); those had depres-
sive symptoms at 6 and/or 18 months but no depressive symp-
toms at 30 months (Recovery); those had no depressive
symptoms at 6 and/or 18 months followed by probable depressive
symptoms at 30 months (Delayed dysfunction); those showed a
cyclical pattern of depressive symptoms across the follow-up per-
iods (Relapsing/remitting). Then, binary logistic regression ana-
lyses were performed to examine the predictive effects of
adolescents’ depressive symptoms trajectory membership on
their suicidality 10 years after the earthquake. We tested crude
models and adjusted models. The crude models only involved
the trajectory membership as the independent variable and the
adjusted models further included covariates including gender,
education, marriage, income, earthquake exposure and negative
life events at T6m and T10y. The crude models and adjusted mod-
els were further tested separately in two genders.

Results

Sample characteristics

Table 1 presents the analytical sample’s demographic characteris-
tics and prevalence of suicidality in different groups of demo-
graphic variables. Of the total, 40.9% of the sample were male
and the mean age was 15.44 (S.D. = 0.66) at T6m. At T10y, 80
(10.8%) participants had suicide ideation, 54 (7.3%) planned to
commit suicide and 22 (3.0%) committed suicide attempts in
the past year.

Trajectories of depressive symptoms

As shown in Figs 1 and 2, five trajectories of depressive symptoms
were identified: resistant, chronic, recovery, delayed dysfunction
and relapsing/remitting. The resistant group (n = 405, 54.43%)
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Table 1. Prevalence of suicidality among survivors (N = 744)

Characteristics Overall n (%)

Suicidal ideation Suicidal plans Suicidal attempts

Yes (%) No (%) χ2/t p Yes (%) No (%) χ2/t p Yes (%) No (%) χ2/t p

Age at T6m, M (S.D.) 15.44 (0.66) 15.39 (0.77) 15.44 (0.64) 0.69 0.49 15.37 (0.73) 15.44 (0.65) 0.75 0.45 15.41 (0.67) 15.44 (0.66) 0.19 0.85

Gender 744 3.45 0.07 0.35 0.67 0.77 0.51

Male 304 (40.9) 30 (9.9%) 274 (90.1%) 20 (6.6) 284 (93.4) 7 (2.3) 297 (97.7)

Female 440 (59.1) 50 (11.4%) 290 (88.6%) 34 (7.7) 406 (92.3) 15 (3.4) 425 (96.6)

BMI, M (S.D.) 21.64 (4.93) 22.28 (5.81) 21.56 (4.81) 1.24 0.22 22.14 (5.90) 21.60 (4.85) −0.78 0.44 20.32 (3.43) 21.68 (4.96) 1.28 0.20

Only child 744 0.06 0.88 1.03 0.35 0.02 0.78

Yes 616 (82.8) 67 (10.9) 549 (89.1) 42 (6.8) 574 (93.2) 18 (2.9) 598 (97.1)

No 128 (17.2) 13 (10.2) 115 (89.8) 12 (9.4) 116 (90.6) 4 (3.1) 124 (96.9)

Residence at T6m 729 0.71 0.40 0.001 1.000 0.13 0.83

Urban 304 (41.7) 36 (11.8) 268 (88.2) 22 (7.2) 282 (92.8) 10 (3.3) 294 (96.7)

Rural 425 (58.3) 42 (9.9) 383 (90.1) 31 (7.3) 394 (92.7) 12 (2.8) 413 (97.2)

Education 744 1.47 0.25 1.73 0.22 1.06 0.35

Below bachelor 230 (30.9) 20 (8.7) 210 (91.3) 21 (9.1) 209 (90.9) 9 (3.9) 221 (96.1)

Above bachelor 514 (69.1) 60 (11.7) 454 (88.3) 33 (6.4) 481 (93.6) 13 (2.5) 501 (97.5)

Father education 741 0.45 0.54 0.05 0.89 1.28 0.27

<9 years 456 (61.3) 52 (11.4) 404 (88.6) 34 (7.5) 422 (92.50) 11 (2.4) 445 (97.6)

⩾9 years 285 (38.5) 28 (9.8) 257 (90.2) 20 (7.0) 265 (93.0) 11 (3.9) 274 (96.1)

Mother education 744 0.38 0.62 0.002 1.000 0.63 0.49

<9 years 498 (55.9) 56 (11.2) 442 (88.8) 36 (7.2) 462 (92.8) 13 (2.6) 485 (97.4)

⩾9 years 246 (33.1) 24 (9.8) 222 (90.2) 18 (7.3) 228 (92.7) 9 (3.7) 237 (96.3)

Personal Income (month) 743 0.84 0.66 0.68 0.72 3.27 0.20

Low level 141 (19.0) 15 (10.6) 126 (89.4) 11 (7.8) 130 (92.2) 4 (2.8) 137 (97.2)

Medium level 258 (34.7) 24 (9.3) 234 (90.7) 16 (6.2) 242 (93.8) 4 (1.6) 254 (98.4)

High level 344 (46.3) 40 (11.6) 304 (88.4) 27 (7.8) 317 (92.2) 14 (4.1) 330 (95.9)

Current smoking 743 1.50 0.47 0.79 0.68 0.77 0.68

No 562 (75.6) 59 (10.5) 503 (89.5) 39 (6.9) 523 (93.1) 15 (2.7) 547 (97.3)

Occasionally 86 (11.6) 7 (8.1) 79 (91.9) 6 (7.0) 80 (93.0) 3 (3.5) 83 (96.5)

Frequently 95 (12.8) 13 (13.7) 82 (86.3) 9 (9.5) 86 (90.5) 4 (4.2) 91 (95.8)

Current drinking, M (S.D.) 743 2.32 0.31 1.61 0.45 0.81 0.67

No 369 (49.7) 36 (9.8) 333 (90.2) 23 (6.2) 346 (93.8) 9 (2.4) 360 (97.6)

Occasionally 327 (44.0) 35 (10.7) 292 (89.3) 26 (8.0) 301 (92.0) 11 (3.4) 316 (96.6)

Frequently 47 (6.3) 8 (17.0) 39 (83.0) 5 (10.6) 42 (89.4) 2 (4.3) 45 (95.7)

M, mean; S.D., standard deviation; BMI, body mass index; T6m, data collected at 6 months after the earthquake; T10y, data collected at 10 years after the earthquake.
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comprised the majority of the sample, characterising by depres-
sive symptoms being below the cut-off of 15 at all three waves.
In the chronic dysfunction group (n = 99, 13.31%) depressive
symptoms were equal to or above the cut-off value at all waves.
The recovery group (n = 77, 10.35%) was characterised by partici-
pants’ depressive symptoms being equal to above the cut-off value
at T6m and/or T18m but below the cut-off at T30m. The delayed
dysfunction group (n = 89, 11.96%) was characterised by depres-
sive symptoms being below the cut-off at T6m and/or T18m but
equal to or above the cut-off at T30m. The relapsing/remitting
(n = 74, 9.95%) was characterised by depressive symptoms fluctu-
ating and showing a cyclical course across three waves.

Trajectory membership of depressive symptoms predicting
suicidality

Logistic regression analyses were employed to examine the predic-
tion of depressive symptoms trajectories on suicidality. We set the
resistant group as the referent group and compared it with other
trajectories. As shown in Tables 2 and 3, the adjusted model was
controlled for the effects of gender, education, marriage, income,

earthquake exposure and negative life event (T6m & T10y). In the
whole sample, compared to the resistant group, the relapsing/
remitting group had higher odds of suicidal ideation (OR =
3.69, 95% CI = 1.82–7.47, p < 0.001), suicide plans (OR = 4.22,
95% CI = 1.83–9.77, p = 0.001) and suicide attempts (OR =
7.67, 95% CI = 1.66–35.40, p = 0.009). Meanwhile, the chronic
group had higher odds of suicide attempts (OR = 5.77, 95%
CI = 1.33–24.97, p = 0.019). As for different genders, males in
the relapsing/remitting group had higher odds of suicide ideation
(OR = 5.89, 95% CI 1.94–17.84, p = 0.002) and plans (OR =
9.50, 95% CI 2.37–38.10, p = 0.001) than males in the resistant
group did, and females in the relapsing/remitting group had
higher odds of suicide ideation (OR = 2.77, 95% CI 1.09–7.03,
p = 0.032) and plans (OR = 2.97, 95% CI 1.003–8.78, p =
0.049) than females in the resistant group did. Besides, males in
the chronic group also had higher odds of suicide plans (OR =
7.46, 95% CI 1.59–35.05, p = 0.011) than males in the resistant
group, but there was no such difference in females.

Discussion

This study is the first to follow-up a large cohort of Chinese ado-
lescents exposed to the Wenchuan earthquake from their adoles-
cence into young adulthood. Prevalence estimates of past-year
suicidal ideation, suicide plans and suicide attempts measured
at 10 years post-earthquake were found to be 10.8%, 7.3% and
3.0%, respectively. This is in line with existing evidence that sui-
cidal thoughts and behaviours might continue for years after the
disaster (Kõlves et al., 2013). Compared with the non-exposure
population (e.g., 12-month prevalence of suicidal ideation, plans
and attempts, these were 10.6%, 3.0% and 1.2%, respectively,
Mortier et al., 2018), the suicide risk among earthquake-exposed
population revealed a higher rate. Therefore, we suggest that it is
necessary to identify the survivor who has suicide risk after disas-
ters. Further, employing a person-centred approach, we examined
the associations between adolescents’ depressive symptoms trajec-
tory membership during the early phases post-earthquake and
their suicidality in young adulthood. We also examined whether
there were gender disparities in such associations.

Fig. 1. Change patterns of depressive symptoms after
the Wenchuan earthquake. Values represent numbers
and percentage of survivors screened as having
depressive symptoms at each wave.

Fig. 2. Mean scores of depression symptoms at three follow-ups after the earthquake.
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In our study, five groups of depressive symptoms trajectories
were identified during 2.5 years post-earthquake, namely, chron-
icity (13.3% of the whole sample), recovery (10.4%), delayed dys-
function (12.0%), relapsing/remitting group (10.0%) and
resistance (54.4%). Previous studies on Wenchuan earthquake
survivors have cross-sectionally (Guo et al., 2017; Tang et al.,
2018) and longitudinally (Ran et al., 2015) demonstrated the asso-
ciations between depressive symptoms and suicidality. Extending
previous findings, our whole-sample regressions without covari-
ates revealed that adolescent survivors with chronic or relaps-
ing/remitting depressive symptoms compared with those in the
resistant group were more likely to have suicidal ideation, plans
and attempts in young adulthood. However, after controlling for
covariates including demographic variables, negative life events
and earthquake exposure, only the relapsing/remitting depressive
trajectory remained significantly predictive of suicidal ideation,
plans and attempts. A possible explanation for these results is
that survivors in the relapsing/remitting group experienced ups
and downs of depressive symptoms and they might feel hopeless
about their mental status, which might, in turn, heighten the risk
of suicidality (David et al., 2012). Research regarding different
depressive trajectory memberships shows that trauma survivors
with a chronicity or delayed-onset pattern should be considered
as the high-risk earthquake survivors compared with those show-
ing a resistance or recovery pattern (e.g. Zhou et al., 2016). In our
study, however, we find delayed group have no effect on the sui-
cidality of the survivors 10 years later. One possible explanation is
that individuals in the delayed group did not suffer from depres-
sive symptoms in the early period after the earthquake and they
might have more energy to seek help, thus, these might reduce
the risk for later suicidality. Identifying the targeted change pat-
terns of depressive symptoms may be necessary to reduce suicid-
ality after the earthquake.

Previous cross-sectional studies have suggested that associa-
tions between depressive symptoms and suicidality might differ
across genders in the community or disaster-exposed samples
(Blair-West et al., 1999; Lewinsohn et al., 2001; Bergen et al.,

2003; Tang et al., 2010). In a longitudinal study, Melhem et al.
(2019) found that a trajectory of depressive symptoms with the
highest mean scores and variability over time significantly pre-
dicted suicide attempt among offspring of parents with mood dis-
orders, however, this study did not take into account the different
genders. Furthermore, gender-specific analyses in our study indi-
cated that males not females in the chronic group were more likely
to have suicide plans. There are several possible explanations for the
associations between chronic depressive symptoms and suicide
plans among males. First, females are usually more likely to express
their distress and seek external help, and they are more likely to
receive mental health service for depressive symptoms
(Blair-West et al., 1999). Contrarily, males usually tend to withhold
their feelings and utilise maladaptive behaviours such as substance
abuse and self-injure to deal with their emotional distress
(Wilhelm, 2009; Martin et al., 2013), which might cause the higher
risk for males to have suicide plans. Second, chronic depressive
symptoms might cause unemployment and impairments in other
aspects of social functioning. In Chinese culture, males are gener-
ally considered as breadwinners of the family and females are
more likely to be expected as secondary workers. In this sense,
unemployment and associated consequences (such as financial pro-
blems, diminished social status) might adversely influence males’
mental status to a larger extend (Chuang and Huang, 2006). It
should be noted that these explanations are tentative. Future
research is needed to clarify the mechanisms underlying the
gender-specific associations between disaster survivors’ depressive
symptoms trajectory membership and their future suicidality.

Strengths and limitations

Methodologically, this study has some merits, such as a large sam-
ple size, a 10-year follow-up from participants’ adolescence into
young adulthood and multi-wave data collection that allows the
examination of heterogeneous depressive symptoms trajectories.
There are also some limitations to this study. For example, the
original WEAHC study did not collect data on participants’

Table 2. Depressive symptoms trajectory membership predicts suicidal ideation after 10 years earthquake

Past-year suicidal ideation at T10y

Overall
N = 744

Male
n = 304

Female
n = 440

OR (95% CI） p OR (95% CI） p OR (95% CI） p

Crude model Resistant group 1.00 1.00 1.00

Chronic group 2.32 (1.19–4.51) 0.014 1.91 (0.50–7.32) 0.35 2.27 (1.04–4.98) 0.041

Recovery group 1.72 (0.79–3.79) 0.18 2.84 (0.92–8.79) 0.07 1.12 (0.36–3.48) 0.85

Delayed group 1.83 (0.88–3.82) 0.11 2.55 (0.75–8.61) 0.13 1.48 (0.59–3.72) 0.41

Relapsing group 3.58 (1.83–6.99) 0.000 5.30 (1.86–15.16) 0.002 2.72 (1.13–6.51) 0.025

Adjusted modela Resistant group 1.00 1.00 1.00

Chronic group 1.97 (0.94–4.14) 0.073 2.28 (0.49–10.47) 0.29 1.65 (0.69–3.93) 0.26

Recovery group 1.48 (0.64–3.40) 0.36 3.09 (0.89–10.76) 0.08 0.89 (0.27–2.91) 0.85

Delayed group 1.75 (0.81–3.76) 0.15 2.85 (0.77–10.57) 0.12 1.35 (0.52–3.52) 0.54

Relapsing group 3.69 (1.82–7.47) 0.000 5.89 (1.94–17.84) 0.002 2.77 (1.09–7.03) 0.032

p < 0.05 is significant.
aAdjusting for gender, education (T10y), marriage (T10y), income (T10y), negative life events (T6m & T10y), earthquake exposure.
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Table 3. Depressive symptoms trajectory membership predict suicidal plans and attempts after 10 years earthquake

Past-year suicidal plans at T10y
Past-year suicidal attempts at

T10y
b

Overall
N = 744

Male
n = 304

Female
n = 440

Overall
N = 744

OR (95% CI） p OR (95% CI） p OR （95% CI） p OR (95% CI） p

Crude model Resistant group 1.00 1.00 1.00 1.00

Chronic group 3.25 (1.53–6.89) 0.002 7.87 (2.12–29.26) 0.002 2.01 (0.80–5.07) 0.14 11.78 (3.07–45.27) 0.000

Recovery group 1.49 (0.54–4.15) 0.44 3.62 (0.82–15.94) 0.09 0.76 (0.16–3.47) 0.72 5.43 (1.08–27.43) 0.04

Delayed group 1.55 (0.60–4.03) 0.37 2.68 (0.50–14.52) 0.25 1.13 (0.36–3.61) 0.83 4.67 (0.93–23.55) 0.06

Relapsing group 4.16 (1.91–9.06) 0.000 7.87 (2.12–29.26) 0.002 2.84 (1.07–7.58) 0.037 9.71 (2.27–41.56) 0.002

Adjusted modela Resistant group 1.00 1.00 1.00 1.00

Chronic group 2.04 (0.87–4.74) 0.099 7.46 (1.59–35.05) 0.011 1.05 (0.37–3.01) 0.92 5.77 (1.33–24.97) 0.019

Recovery group 1.07 (0.36–3.13) 0.91 2.94 (0.58–14.92) 0.19 0.55 (0.11–2.70) 0.46 3.72 (0.70–19.86) 0.12

Delayed group 1.30 (0.48–3.55) 0.61 3.12 (0.51–19.19) 0.22 0.98 (0.29–3.29) 0.97 4.11 (0.77–21.92) 0.098

Relapsing group 4.22 (1.83–9.77) 0.001 9.50 (2.37–38.10) 0.001 2.97 (1.003–8.78) 0.049 7.67 (1.66–35.40) 0.009

p < 0.05 is significant.
aAdjusting for gender, education (T10y), marriage (T10y), income (T10y), negative life events (T6m & T10y), earthquake exposure.
bWe did not separate genders when considered suicide attempts as the dependent variable because suicide attempts are a rare event. Hence, there were limited numbers in the depressive symptoms trajectories.
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suicidality in adolescence, as such, it is impossible for us to con-
trol the suicidality at baseline. In addition, all measures relied on
self-report questionnaires, may cause reporting bias. Further, the
negative life events at T10y were a self-devised questionnaire.

Clinical implications

This study contributed to the literature through examining in a large
cohort of natural disaster survivors the associations between adoles-
cents’ depressive symptoms trajectory membership in the early
phases post-disaster and their suicidality in young adulthood. The
impact of the earthquake may last for many years; thus, psycho-
logical interventions should be offered in the early stage and con-
tinue for a relatively long term. In our current study, we found
that within the whole sample, the relapsing/remitting trajectory
was found to significantly predict a higher risk of suicidality, even
after controlling for potential confounding variables, suggesting
that more clinical attention should be paid to those in this group.

Regarding the gender disparity, males but not females with the
chronic depressive symptoms trajectory were found more likely to
have suicidal plans. These findings highlight the importance of
detecting disaster survivors with different trajectories of mental
status and providing them individualised and effective mental
health services, to decrease their risk of suicidality in the future.
A comprehensive approach including programs provide support-
ive and warm mental health service centres, to help those survi-
vors to express emotional distress and encourage survivors to
take part in some recovery and support communities activities.

Availability of data and materials

Research data are not shared, as the data belongs to a longitudinal
project, which most data have not been published.
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