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Researchhas shown that posttraumatic reactions can co-occur in trauma-exposed individuals. Many studies have assessed the co-occurring
patterns of two types of reactions, but few have assessed the patterns of multiple reactions. To build on existing knowledge, the present
study examined co-occurring patterns of posttraumatic stress disorder (PTSD) symptoms, depressive symptoms, and posttraumatic growth
(PTG) among adolescents during the COVID-19 pandemic. Participants (N= 683) were adolescents selected from an area in China severely
affected by COVID-19 who completed the PTSDChecklist, a measure of depression, a PTG inventory, and a cognitive emotional regulation
questionnaire. Latent profile analysis and multinomial logistic regression were used for the data analyses. The results showed three hetero-
geneous patterns characterized by growth (n= 248, 36.3%), distress (n= 101, 14.8%), and struggle (n= 334, 48.9%). Positive refocusing
and reappraisal were associated with membership in the growth group compared with distress group, OR = 0.83, 95% CI [0.75, 0.93] and
OR = 0.78, 95% CI [0.68, 0.90], whereas rumination, catastrophizing, and “putting into perspective” were associated with membership in
the distress group compared with growth group,ORs= 1.15–1.44. These findings suggest that posttraumatic reactions show heterogeneous
characteristics: struggle, rather than growth or distress, is common among adolescents during COVID-19; and distinct cognitive emotional
regulation strategies have distinguishing roles in the three patterns of posttraumatic reactions.

COVID-19 has presented a major global public health crisis.
The coronavirus that causes COVID-19 spread rapidly across
the world, with large numbers of corresponding deaths and
illnesses and images of overrun hospitals, mass graves, and
COVID-19 patients on assisted ventilation commonly reported
in the media (Shevlin et al., 2020). Many individuals through-
out the world have likely have felt threatened and horrified
by the existential threat posed by COVID-19. Shevlin et al.
(2020) emphasized that COVID-19 can be considered to be
a major traumatic event. The “shattered assumptions theory”
(Janoff-Bulman, 2010) suggests that a traumatic event can
shatter individuals’ stable belief systems, resulting in cognitive
disequilibrium, which engenders negative cognitions about the
self, others, and the world and leads to depression and post-
traumatic distress (Janoff-Bulman, 2010). Extant studies have
found that when considered to be a traumatic event, COVID-19
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has resulted in numerous reports of various psychological
problems (F. Chen et al., 2020; Kang et al., 2020; Vindegaard
& Benros, 2020). Posttraumatic stress disorder (PTSD) and
depression are two common psychopathologies found in in-
dividuals following exposure to COVID-19 (Dutheil et al.,
2020; Vindegaard & Benros, 2020). For example, a recent re-
view showed that the prevalence of COVID-19–related PTSD
ranged from 7% to 53.8 % and the prevalence of COVID-19–
related depression ranged from 14.6% to 48.3% in the general
population (Xiong et al., 2020).
Drawing from Janoff-Bulman’s (2010) shattered assump-

tions theory, Tedeschi and Calhoun (2004) developed a cog-
nitive model of posttraumatic growth (PTG). They emphasized
that the cognitive disequilibrium elicited by a traumatic event
also activates deliberate rumination, which enables an indi-
vidual to reconstruct their positive understanding about the
posttraumatic self, others, and the world; this reconstruction
is actualized as PTG. Given this theoretical assumption, re-
cent studies have demonstrated that in addition to various neg-
ative psychological reactions, some individuals have reported
experiencing PTG during the COVID-19 pandemic (Cui et al.,
2020; Hamam et al., 2021; Tomaszek &Muchacka-Cymerman,
2020), suggesting that among certain individuals, psycholog-
ical functioning has improved during the pandemic. For ex-
ample, Cui et al. (2020) found that 43.7% of nurses reported
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higher-than-average PTG scores, suggesting that PTG may be
a prevalent positive psychological reaction.
The commonality of PTSD, depression, and PTG raises the

question as to whether these reactions can co-occur in individu-
als. Theoretically, trauma survivors may simultaneously report
many types of psychological outcomes (Cenat et al., 2021; C.
Liu et al., 2021) due to their shared factors and complex associ-
ations (Angelakis & Nixon, 2015; Ginzburg et al., 2010; Zhou
et al., 2019b). In this way, the hypotheses of causality and fac-
tors such as comorbid PTSD and depression suggest that PTSD
is a risk factor for depression, depression increases the risk for
PTSD, and PTSD and depression share common factors (e.g.,
sleep problems, negative affect; Zhen et al., Wu, 2019). There-
fore, as two distinct sources of psychological distress, PTSD
and depression may demonstrate a positive association. How-
ever, the cognitive model of PTG (Tedeschi & Calhoun, 2004)
indicates psychological distress can activate a series of coping
strategies in an individual as the individual struggles with neg-
ative outcomes following a traumatic event. In turn, this can
help the individual to reframe their understanding of the post-
traumatic self, others, and the world, resulting in PTG (Zhou,
Wu, & Chen, 2015). Based on these findings, we propose that
PTSD and depression may lead to PTG, and PTSD, depression,
and PTG may, therefore, demonstrate coexistent characteris-
tics. Findings from extant empirical studies have also supported
the co-occurrence of PTSD, depression, and PTG in trauma-
exposed individuals (Schneider et al., 2019; Wu et al., 2018).
However, there are individual differences in both the availabil-
ity of and changes in resources, which Hobfoll’s (2002) con-
servation of resources theory suggests often result from highly
disruptive events that play crucial roles in human adaptability to
extreme stress. This theory posits that posttraumatic reactions
may vary with individual differences in the use of resources;
for example, some individuals show a low level of distress and
a high level of growth, whereas others may report a high de-
gree of distress and low degree of growth (C. Cao et al., 2018;
J. Chen & Wu, 2017a; Zhou, Wu, & Zhen, 2018). Therefore,
co-occurring psychological reactions may emerge as a hetero-
geneous presentation in distinct individuals following the same
traumatic event, posing challenges for mental health care. Clar-
ifying the heterogeneity in the presentation of psychological re-
actions is, therefore, important for recognizing, diagnosing, and
treating trauma-exposed individuals (Palic & Elklit, 2011).
Latent profile analysis (LPA) offers a useful person-centered

approach to clarifying the heterogeneity of comorbid PTSD,
depression, and PTG, as it uses continuous variables to group
cases into discrete subgroups based on correlations among in-
dicators (Lubke & Muthén, 2007). This means that each sub-
group comprises homogeneous individuals, but individuals in
different subgroups are heterogeneous. That is, the presenta-
tion features of a particular variable in a particular subgroup
may differ from those for the same variable in another subgroup
(Zhou, Wu, Wang, et al., 2018). Therefore, LPA is an effective
approach for identifying heterogeneous coexisting patterns of
these three reactions in a sample of adolescents.

Previous studies have used LPA to examine the co-occurring
patterns of PTSD and depression in various populations, includ-
ing veterans, patients with cancer, and individuals who have
experienced natural disasters. These studies have found sev-
eral distinct patterns, such as low-level symptoms, PTSD only,
depression only, and combined PTSD and depression (Armour
et al., 2015; X. Cao et al., 2015; Yang et al., 2020; Zhen et al.,
2019). Regarding the relation between PTSD and PTG, Cal-
houn and Tedeschi’s (2006) PTG theory suggests that PTSD
and PTG are independent psychological constructs, but dis-
tress may activate the cognitive processes of trauma survivors.
This may lead to more positive perspectives of the self, oth-
ers, and the world, which would, in turn, result in PTG, mean-
ing that PTSD and PTG can co-occur in the same individual.
In such a case, the heterogeneous patterns of these two types
of reactions have also attracted research attention (Birkeland
et al., 2015; Zhou et al., 2020). Several distinct co-occurring
patterns have been found among survivors of natural disasters,
including low levels of PTSD symptoms and high-level PTG,
low-level PTSD and low-level PTG, high-level PTSD and high-
level PTG, and high-level PTSD and low-level PTG (C. Cao
et al., 2018; J. Chen & Wu, 2017a; Zhou, Wu, & Zhen, 2018).
However, the heterogeneous patterns of depression and PTG in
trauma-exposed individuals remain unclear, although depres-
sion has been associated with PTG (Bianchini et al., 2015;
Schneider et al., 2019).
Furthermore, previous findings have demonstrated that

trauma-exposed individuals can show diverse negative psycho-
logical reactions (Liang et al., 2021; Unseld et al., 2020). How-
ever, these studies have typically depended on the co-occurring
patterns of PTG and one negative psychological outcome, such
as PTSD, to determine growth (J. Chen & Wu, 2017b; Zhou,
Wu, Wang, et al., 2018). These studies may have overlooked
the role of other negative outcomes, resulting in biased con-
clusions about the characteristics of trauma-exposed individ-
uals. Therefore, other negative psychological outcomes, such
as depression, should be considered when examining patterns
of PTSD and PTG, especially as depression is often comorbid
with PTSD (Klein et al., 2020; Lazarov et al., 2020) and has also
been shown to be related to PTG (Magruder et al., 2015; Schnei-
der et al., 2019). Unfortunately, few studies have assessed pat-
terns related to these three factors, and the nature of these co-
occurring patterns remains unclear.
Most previous studies have focused on trauma-exposed indi-

viduals followingwar or natural disasters, and caution is needed
when generalizing these results to other types of traumatic
events, including COVID-19. The COVID-19 pandemic is con-
sidered to be a major traumatic event that threatens individu-
als’ lives (Shevlin et al., 2020). Compared with war and natural
disasters that often affect specific geographic areas, COVID-
19 has spread across all parts of the world and affected nearly
every global citizen. Therefore, it remains unclear whether the
patterns of psychological presentation in trauma-exposed indi-
viduals after war or natural disasters can be generalized to indi-
viduals in the context of the COVID-19 pandemic.Moreover, in
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the context of Chinese collective culture, individuals responded
positively to the government’s call to be “united as one” dur-
ing the pandemic and concentrate their efforts on working to
combat the virus, which resulted in getting the virus under con-
trol in China. However, whether adolescents showed less psy-
chological distress and more growth remains an important is-
sue worth discussing. To advance these issues, the first aim of
the present study was to examine the patterns of PTSD symp-
toms, depressive symptoms, and PTG among adolescents dur-
ing the COVID-19 pandemic. Because previous research has
demonstrated positive associations among psychological dis-
tress, PTSD, and depression in adolescents (Ying et al., 2012)
and given the possible distinct co-existing patterns of PTSD and
PTG (X. Cao et al., 2018; J. Chen & Wu, 2017a; Zhou, Wu,
Wang, et al., 2018), we proposed four possible patterns: low
distress and high growth, low distress and low growth, high dis-
tress and high growth, and high distress and low growth.
Following clarification of the patterns of psychological pre-

sentations, it is important to understand specific predictors of
distinct patterns, which may reveal targets for psychological in-
tervention. Freedy et al. (1992) proposed a model of risk fac-
tors associated with disaster adjustment, which emphasized that
pretraumatic factors, such as sex and age, may exert effects
on posttraumatic reactions. Female sex has been considered
to be a risk factor for psychological distress (Moghanibashi-
Mansourieh, 2020), and women and girls have been found to be
more likely to show higher levels of psychological distress (Zhu
et al., 2020) and lower levels of growth (Kimhi et al., 2009) than
men and boys due to a tendency to engage in rumination when
distressed (Nolen-Hoeksema, Larson, & Grayson, 1999). Chil-
dren and adolescents have underdeveloped pretrauma schema
and limited abilities to employ effective coping strategies to ne-
gotiate stressful events (Cryder et al., 2006; Meyerson et al.,
2011). Previous studies showed that younger individuals are
more likely to report a higher degree of distress (Murata et al.,
2021) and less growth (Currier et al., 2009) than older individ-
uals. In addition to pretraumatic factors, the model posited by
Freedy et al. (1992) emphasizes the role of within-trauma fac-
tors (i.e., the type of trauma exposure) and posttraumatic factors
(e.g., coping strategies) in posttraumatic reactions. However,
the psychosocial framework of posttraumatic stress (Joseph &
Linley, 2008) suggests that traumatic events may activate in-
dividuals’ cognitive thinking about these events in conscious
or unconscious ways and affect their emotional status. People
may, therefore, adopt distinct cognitive or emotional regulation
strategies to cope with trauma, resulting in different psycho-
logical outcomes (Joseph et al., 1997). In addition to trauma
exposure, this theory suggests that cognitive emotional reg-
ulation is another important factor that affects posttraumatic
reactions.
Cognitive emotional regulation is defined as one’s belief in

their ability to manage the demands of posttraumatic recovery
(Cieslak et al., 2008). This construct includes maladaptive
strategies, such as self-blame, blame of others, rumination,
and catastrophizing, as well as adaptive strategies, including

acceptance, positive refocusing, planning, positive reappraisal,
and putting the event into perspective (Garnefski et al., 2001).
Results from recent studies have found maladaptive emotional
regulation strategies to be associated with increased posttrau-
matic distress, including symptoms of PTSD or depression
(Huh et al., 2017; Kaczkurkin et al., 2017; J. Liu et al., 2019;
McLean et al., 2019), whereas adaptive strategies have been
shown to be related to positive changes, such as PTG, following
trauma exposure (Hussain & Bhushan, 2011; Lee et al., 2018;
Thomas et al., 2020).
Although these studies have examined the effect of cogni-

tive emotional regulation strategies on PTSD, depression, and
PTG, it remains unclear whether these strategies can distin-
guish distinct co-occurring patterns of PTSD, depression, and
PTG. Moreover, because cognitive emotional regulation en-
compasses nine different strategies (Garnefski et al., 2001)
that have various roles in posttraumatic reactions, it is un-
clear whether different strategies have distinct effects on co-
occurring patterns. To fill this knowledge gap, the second aim
of the present study was to examine the role of these nine cog-
nitive emotional regulation strategies in differentiating distinct
co-occurring patterns of PTSD, depression, and PTG. Drawing
on the psychosocial framework of posttraumatic stress (Joseph
& Linley, 2008), Garnefski et al.’s (2001) theoretical views,
and previous findings (Lee et al., 2018; McLean et al., 2019),
we proposed that trauma exposure and maladaptive emotional
regulation strategies would be associated with higher levels
of posttraumatic distress and lower degrees of posttraumatic
growth, whereas adaptive strategies would be related to less dis-
tress and more growth.

Method

Participants and Procedure

Six months after the COVID-19 outbreak in China (i.e., July
2020), we recruited adolescents from Hubei province, China,
which was severely affected by the virus. First, we contacted
a psychology teacher from a high school in Huang’gang city,
Hubei province. With their help, we selected 12 first-grade
classrooms in this high school, each comprising approximately
60 students, that did not have other scheduled teaching activities
on the assessment date. In total, 683 students were enrolled in
the study. Of these 683 students, 341 (49.9%) were male, 301
(44.1%) were female, and 41 (6.0%) did not report their sex.
The mean participant age was 16.06 years (SD = 0.56 years,
range: 15–18 years).
The study was approved by the Research Ethics Committee

of the Department of Psychological and Behavioral Sciences,
Zhejiang University. All students in the selected classrooms at-
tended school on the assessment date, and all students agreed
to participate in the investigation and complete self-report ques-
tionnaires. Participants were informed of the study aims and the
voluntary nature of participation before the survey, and writ-
ten informed consent was obtained from all students and their
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guardians. Assessments were conducted under the supervision
of trained psychology postgraduate students.

Measures

Pandemic Exposure
A questionnaire developed by Zhen and Zhou (2020) was

used to assess the severity of COVID-19 pandemic expo-
sure. Participants were asked to respond “yes” or “no” to 10
items (e.g., “family members were quarantined”), with scores
summed to create a total exposure severity score. In the present
study, the mean severity score was 2.52 (SD = 1.35).

PTSD Symptoms
A translated version (Zhou et al., 2017) of the PTSD Check-

list (PCL) for the fifth edition of the Diagnostic and Statistical
Manual of Mental Disorders (DSM-5; i.e., the PCL-5;Weathers
et al., 2013) was used to assess PTSD symptoms. The PCL-5
includes 20 items that are used to capture the severity and fre-
quency of PTSD symptoms; in the present study, participants
were asked to rate symptoms in relation to their COVID-19–
related experiences. Previous studies have validated the Chi-
nese version of the PCL-5 in adolescent samples (Zhou et al.,
2019, 2019b). Participants were asked to rate the frequency
of each symptom during the past 2 weeks, scoring responses
on a scale of 0 (not at all/only once) to 4 (almost every day).
The PCL-5 contains four subscales, each corresponding with
a DSM-5 PTSD symptom cluster: Intrusions, Negative Alter-
ations in Cognitions and Mood, Avoidance, and Alterations in
Arousal and Reactivity (i.e., hyperarousal). In the present study,
the internal consistency of the total scale was very good, Cron-
bach’s α = .89.

Depressive Symptoms
We assessed depressive symptoms using the Chinese version

of the Center for Epidemiologic Studies Depression Scale for
Children (CES-DC; Fendrich et al., 1990). The original CES-
DC is a 20-item, self-report measure that is used to assess emo-
tional, cognitive, and behavioral symptoms of depression. The
CES-DC has four subscales: Somatic Problems, Depressed Af-
fect, Positive Affect, and Interpersonal Problems. Participants
were required to report the frequency of their emotional, be-
havioral, and cognitive symptoms of depression during the last
2 weeks, rating responses on a scale of 0 (never) to 3 (always).
The Chinese version of the CES-DC had demonstrated good re-
liability and construct validity in various Chinese populations
(e.g., Ying et al. 2012). In the present sample, the internal con-
sistency of the scale in this study was adequate, Cronbach’s
α = .79.

PTG
We assessed PTG using a modified version of the Posttrau-

matic Growth Inventory (PTGI; Zhou et al., 2015). The original
PTGIwas developed by Tedeschi and Calhoun (1996) and com-
prises 21 items broken into five subscales: Personal Strength,

New Possibilities, Relating to Others, Appreciation of Life, and
Spiritual Change. Items are scored on a 6-point scale rang-
ing from 0 (no change) to 5 (a very great degree of change).
The modified PTGI we used included 22 items on three sub-
scales: Perceived Changes in Self (nine items, e.g., “I’m more
likely to try to change things which need changing”), Changed
Sense of Relationship With Others (seven items, e.g., “A sense
of closeness with others”), and Changed Life Philosophy (six
items, e.g., “An appreciation for the value of my own life”);
this modified version has demonstrated good applicability in
Chinese children and adolescents following trauma exposure
(Zhou et al., 2019a, 2019b). In the present sample, the reliabil-
ity of the modified PTGI was excellent, Cronbach’s α = .92.

Cognitive Emotional Regulation
Cognitive emotional regulation strategies were assessed us-

ing the revised Chinese version (Zhu et al., 2007) of the Cog-
nitive Emotion Regulation Questionnaire (CERQ; Garnefski
et al., 2001). This 36-item instrument was used to measure ado-
lescents’ specific cognitive coping strategies when confronted
with COVID-19, with a focus on nine specific strategies: self-
blame, acceptance, rumination, positive refocusing, refocus on
planning, positive reappraisal, putting the event into perspec-
tive, catastrophizing, and other blame. All items are rated on a
5-point Likert scale ranging from 0 (completely disagree) to
4 (completely agree). In the present sample, the full CERQ
demonstrated good internal reliability, Cronbach’s α = .91,
with Cronbach’s alpha values for the nine subscales ranging
from .69 to .89.

Data Analysis

In the present sample, data were missing for less than 4.1%
of measured variables. Missing response values were analyzed
using Little’s Missing Completely at Random test, which re-
vealed the data were missing randomly, χ2(269, N = 683) =
249.923, p= .792. Therefore, the maximum likelihood estima-
tion method was used to handle missing data. In addition, we
examined the distribution of scale scores and found that skew-
ness for primary variables ranged from −0.39 to 0.69, and kur-
tosis for these variables ranged from −0.55 to 0.92; that is, all
variables showed relatively normal distribution.
Next, we employed two procedures to examine the study hy-

potheses. In the first procedure, latent profile analysis (LPA)
was conducted using Mplus (Version 7.0; Muthén & Muthén,
2012) to identify coexisting patterns of PTSD symptoms, de-
pressive symptoms, and PTG among participants. The LPA in-
dicators were the total scores for each scale (i.e., continuous
variables). To determine the optimal number of latent classes,
one- to six-class solutions were evaluated and compared based
on fit statistics, interpretability, and theoretical considerations.
A good model fit was indicated by lower Bayesian informa-
tion criterion, adjusted Bayesian information criterion, and
Akaike information criterion values; a higher entropy value; a
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Table 1
Goodness-of-Fit Indices for Distinct Solutions

Model AIC BIC aBIC Entropy LMR-LRT ALMR-LRT

1 class 16,392.041 16,419.200 16,400.149 – – –
2 classes 16,060.799 16,106.064 16,074.312 0.704 339.242*** 326.727***

3 classes 15,903.882 15,967.253 15,922.801 0.756 164.917*** 158.833***

4 classes 15,869.304 15,950.780 15,893.628 0.739 42.578 41.007
5 classes 15,847.638 15,947.221 15,877.368 0.725 29.666 28.571
6 classes 15,828.771 15,946.460 15,863.907 0.738 26.867 25.876

Note. Bolding indicates the best-fitting model. AIC = Akaike information criterion; BIC = Bayesian information criterion; aBIC = adjusted BIC; LMR-LRT = Lo–
Mendell–Rubin likelihood ratio test.
***p < .001.

significant Lo–Mendell–Rubin likelihood ratio test (LMR-
LRT); and a significant adjusted LMR-LRT (ALMR-LRT).
In the second procedure, we used SPSS (Version 17.0)

to carry out the multinomial logistic regression to identify
the associations among sex, age, pandemic exposure, and
cognitive emotional regulation strategies and the most likely
class membership variables. We considered p values of .05
and lower to be statistically significant. In the multinomial
logistic regression, the most likely class membership variable
was considered the outcome variable, and sex, age, pandemic
exposure, and cognitive emotional regulation strategies were
considered the independent variables. We proposed that sex,
age, pandemic exposure, and cognitive emotional regulation
strategies could differentiate distinct latent classes.

Results

Prevalence of PTSD Symptoms, Depressive symptoms, and
PTG

Based on a cutoff score of 31 to indicate probable PTSD in
children and adolescents (Foa et al., 2018) and a cutoff score of
16 used to indicate probable depression, our results showed the
prevalence of probable PTSD andwas 35.4% (n= 242), and the
prevalence of probable depression was 68.1% (n= 465). Based
on a cutoff score of 66 to reflect PTG (Zhou et al., 2018), the
prevalence of PTG was 22.0% (n= 150) in the present sample.
In addition, we assessed the correlation among PTSD symp-
toms, depressive symptoms, and PTG and found that PTSD
symptoms had a positive association with depressive symp-
toms, r = .73, p < .001, and a nonsignificant association with
PTG, r = -0.01, p = .842. Depressive symptoms were signifi-
cantly and negatively associated with PTG, r= −.14, p< .001.

Latent Patterns of PTSD Symptoms, Depressive
Symptoms, and PTG Levels

Table 1 shows the latent class solution for PTSD symptoms,
depressive symptoms, and PTG among participating adoles-
cents. We found that the value of entropy exceeded 0.70 for the
two- to six-class solutions, but the entropy in the three-class

solution was higher than that in other class solutions. This sug-
gested that the three-class solution had better between-group
distinction than other solutions. Moreover, the findings also in-
dicated that the LMR-LRT and ALMR-LRT values were sig-
nificant for the two- and three-class solutions but not the four-
, five-, or six-class solutions. The prevailing standard is that
when the LMR-LRT and ALMR-LRT values are significant
for multiple solutions, the solution with the largest number of
classes should be accepted (Rosellini et al., 2014); therefore,
we selected the three-class solution as the optimal solution.
Figure 1 depicts the standardized z -scores for measures of

PTSD, depression, and PTG for the latent three-class solution.
Table 2 shows the unstandardized total and subscale scores for
PTSD, depression, and PTG as well as the results of the multi-
variate analysis of variance. We found that apart from the non-
significant between-class difference in the Changed Life Phi-
losophy PTGI subscale, the between-class difference in other
subscale and total scores for PTSD, depression, and PTG were
significant. As shown in Figure 1 and Table 2, we labeled
Class 1 the “growth” group (n = 248, 36.3%), which was
characterized by lower levels of PTSD symptoms and depres-
sive symptoms and a higher level of PTG. Class 2 was char-
acterized by higher levels of PTSD symptoms and depressive
symptoms and a lower level of PTG and was labeled the “dis-
tress” group (n = 101, 14.8%). Class 3 showed moderate lev-
els of PTSD and depressive symptoms and a higher level of
PTG that was similar to the level found among participants in
Class 1; therefore, this class was named the “struggling” group
(n = 334, 48.9%).

Cognitive Emotional Regulation Strategies Differentiating
Distinct Latent Patterns

To elucidate the risk and protective factors for psychologi-
cal problems, we set the growth group as the reference group
and examined the roles of COVID-19 exposure and cognitive
emotional regulation. Table 3 shows the results of the analy-
sis of different cognitive emotional regulation strategies in dif-
ferentiating distinct patterns of PTSD symptoms, depressive
symptoms, and PTG.We found that male participants and older
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Figure 1
Standardized z Scores for Measure of Posttraumatic Stress Disorder Symptoms, Depression, and Posttraumatic Growth for the Latent Three-Class Solution

Note. In = intrusions; Av = avoidance; NA = negative alterations in cognition and mood; Hy = alterations in arousal and reactivity; So = somatic problems; De
= depressed affect; Po = positive affect; Inter = interpersonal problems; Se = perceived changes in self; Ot = changed sense of relationships with others; Wo =
changed life philosophy.

adolescents were more likely to belong to the growth group
than the other groups. COVID-19 exposure severity was more
likely to be related to the distress group than the other groups.
Three cognitive emotional regulation strategies—acceptance,
planning, and self-blame—had nonsignificant roles in distin-
guishing distinct groups, but other strategies showed signifi-
cant roles in differentiating the three patterns. Positive refocus-
ing and reappraisal were more likely to be associated with the
growth group than the other groups. Blaming others was less
likely to be associated with the distress group than the other
groups, whereas rumination, catastrophizing, and putting the
event into perspective were associated with the distress group.

Discussion

To our knowledge, this was the first study to examine het-
erogeneous co-occurring patterns of PTSD symptoms, depres-
sive symptoms, and PTG levels among adolescents during the
COVID-19 pandemic. The findings revealed three heteroge-
neous patterns: a growth group, characterized by lower levels
of both PTSD and depressive symptoms and a higher level of
PTG; a distress group, characterized by higher levels of both
PTSD and depressive symptoms and a lower level of PTG;
and a struggling group, characterized by moderate levels of
PTSD and depressive symptoms and a higher level of PTG.
Our results supported findings reported in previous studies that
have indicated multiple posttraumatic reactions may co-occur
heterogeneously among trauma-exposed adolescents (C. Cao
et al., 2015; X. Cao et al., 2018; Zhou, Wu, Wang, et al., 2018).
Moreover, we found that the nine cognitive emotional regula-
tion strategies had distinct roles in distinguishing different pat-
terns of PTSD, depression, and PTG, which reflected essential
differences among these strategies.

Although we found three patterns of posttraumatic reaction,
labeled the distress, growth, and struggling groups, we did not
find a resilient group marked by low levels of PTSD symptoms
and low levels of PTG. This finding was inconsistent with pre-
vious studies (J. Chen & Wu, 2017a, 2017b) and did not sup-
port previous assumptions that resilience is common follow-
ing trauma exposure (Bonanno et al., 2012; Self-Brown et al.,
2013). A possible explanation is that previous researchers con-
ducted their studies with samples of survivors following trauma
exposure (J. Chen&Wu, 2017a, 2017b), whereas this studywas
conducted during the COVID-19 outbreak. That is, adolescents
in the present sample had suffered from the consequences of the
COVID-19 pandemic wherein their psychological functioning
was challenged and had not yet recovered to pre–COVID-19
levels; therefore, the present findings reflect adolescents’ dis-
tress rather than their resilience.
Because the cognitive abilities of children and adolescents

are immature and malleable (Tedeschi & Calhoun, 2004), new
cognitive models are easily formed when their cognitive func-
tion has been challenged by traumatic events. This can help in-
dividuals to reconstruct their understanding of traumatic events.
Findings from previous studies have demonstrated that this
reinterpretation can promote finding meaning in one’s world
and realizing positive change and growth following trauma ex-
posure (Tedeschi & Calhoun, 2004; Zhou et al., 2015; Zhou,
Wu, Wang, et al., 2018). Therefore, a group characterized by
growth emerged in the present study even though these adoles-
cents were still experiencing COVID-19 exposure.
Interestingly, there were more adolescents in the struggling

group (n= 334, 48.9%) than in the other two groups, suggesting
that many adolescents were struggling during the COVID-19
outbreak. This finding is inconsistent with previous studies that
have shownmore adolescents withmembership in a group char-
acterized by resilience than other groups (J. Chen&Wu, 2017a,
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2017b), which may be explained by the time during which the
present study was conducted. In the context of the COVID-19
outbreak, especially given the pervasiveness and uncertainty of
this pandemic, most adolescents had to continually use the re-
sources available to them to cope with their experiences, poten-
tial outbreak threats, and pandemic-related negative emotions.
This finding supports the coexistence of PTSD and PTG in
trauma-exposed individuals (e.g., Tedeschi & Calhoun, 2004),
which suggested that PTG in these individuals may be consid-
ered a potential coping strategy but not actual growth as a psy-
chological outcome. Therefore, PTG in these individuals may
be considered an illusory aspect that made their struggle more
bearable (Maercker & Zoellner, 2004).
With regard to the second study aim, we found that male

students and older adolescents were more likely to belong to
the growth group than the other two groups. Men and boys
tend to engage in immersive thinking on trauma less often than
women and girls (Jose & Brown, 2008), which may make it
easier for male adolescents to distract their attention from trau-
matic events and demonstrate an ability to rethink these expe-
riences, which can result in positive change. In addition, older
adolescents are better able to identify and verbalize symptoms
compared with younger adolescents (Contractor et al., 2013),
which may help relieve their distress and promote positive ad-
justment and growth. Moreover, we found that COVID-19 ex-
posure was strongly related to the distress group, which may be
explained by the shattered assumptions theory (Janoff-Bulman,
1992). This theory suggests that trauma exposure can challenge
individuals’ stable belief systems about the self, others, and the
world and lead to negative assumptions, thereby eliciting neg-
ative emotions and ultimately leading to psychological distress
(Janoff-Bulman, 2010).
We also found that positive refocusing and reappraisal were

more likely to be associated with membership in the growth
group, which is consistent with previous studies (Garnefski
et al., 2008; Thomas et al., 2020). These two strategies lead
individuals to reassess various aspects of traumatic events and
their emotions related to these events (Puechlong et al., 2020),
which can promote the reframing of one’s understanding of
traumatic experiences and finding meaning in one’s world, re-
sulting in positive changes or growth following trauma expo-
sure (Zhou & Wu, 2018).
In contrast to previous studies (Garnefski et al., 2005; Kraaij

et al., 2008), we found that blaming others was less likely to
be associated with the distress group than the growth group,
which may be explained by attribution theory (Weiner, 1993).
Following negative events, attribution to internal rather than
external causes had a reliable and significant association with
increased mental problems (Joiner & Wagner, 1995; Sweeney
et al., 1986); that is, attribution to external factors (e.g., blam-
ing others) may be related to less distress when individuals
confront negative events because it may function to diffuse
an individual’s sense of responsibility for that event, which
may relieve stress (O’Connor et al., 2011). In the context of
the COVID-19 pandemic, the outbreak was associated with
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interpersonal infection due to the highly contagious nature
of the virus. In the present sample, placing responsibility for
COVID-19 on other individuals might have diffused partici-
pants’ sense of responsibility and released their negative emo-
tions, resulting in lower levels of distress.
In concert with previous studies (Garnefski et al., 2005;

Kraaij et al., 2008; Puechlong et al., 2020), we found that ru-
mination and catastrophizing were associated with member-
ship in the distress group. This finding may be explained by
the cognitive model of trauma (Ehlers & Clark, 2000). This
model assumes that a combination of a more negative ap-
praisal of the self, others, and the world after trauma exposure
contributes to psychopathology. Moreover, putting the event
into perspective, which is often considered an adaptive cog-
nitive emotional regulation strategy, was correlated with in-
creased distress in the present sample. This finding was incon-
sistent with findings reported by Puechlong et al. (2020) and
Wisco et al. (2013), but supported results reported by Garnef-
ski et al. (2003). Slanbekova et al. (2019) noted that putting
traumatic experiences into perspective is a form of emotion-
focused coping in which individuals distance themselves from
distress by making themselves believe that an experience was
not terrible compared with other experiences. To some extent,
this reflects a self-deceptive component of this coping strat-
egy, which may be beneficial in coping with trauma exposure
in the short term (Wu et al., 2015). However, continuing ex-
posure to COVID-19 may challenge the self-deceptive compo-
nent of coping among these individuals, forcing them to take a
more realistic perspective and interpret the events as traumatic;
therefore, they may experience increased distress in the long
term.
An interesting finding of the present study was that planning

and acceptance did not differentiate distinct groups. In the con-
text of China’s collectivist culture, Chinese citizens responded
positively to the government’s call to adopt a series of strate-
gies to protect themselves from COVID-19. This meant that
they had detailed plans to protect themselves, including avoid-
ing infected individuals and making corresponding arrange-
ments in their daily lives (e.g., work, school). This may explain
why planning had a nonsignificant role in differentiating dis-
tinct groups. In addition, because COVID-19 had become an
inevitable and inescapable traumatic event, all residents had to
accept this new reality, making it likely that acceptance did not
play a role in differentiating distinct groups with various pat-
terns.
Several study limitations should be noted. First, extant stud-

ies have found that various posttraumatic reactions may coex-
ist in trauma-exposed individuals (Cenat et al., 2021; C. Liu
et al., 2021). However, the present study only considered PTSD,
depression, and PTG and overlooked other psychological out-
comes following trauma exposure. Therefore, further studies
should consider other posttraumatic reactions to assess the pat-
terns of psychological presentations. Similarly, many factors
and sociodemographic characteristics influence psychological
presentations, and further studies are needed to examine other

potential factors. Third, although the present study was con-
ducted during the COVID-19 pandemic, psychological presen-
tations may show differences in distinct developmental phases
of the pandemic; therefore, the present results should be in-
terpreted with consideration of the restricted period. In addi-
tion, we only focused on a sample of Chinese adolescents, and
generalization to other samples in other countries should be
madewith caution. In addition to age, sex, trauma exposure, and
cognitive emotional regulation strategies, our dataset included
other factors that may have impacted posttraumatic reactions;
however, these factors were not included in the present analyses
given the focus of this study. Moreover, we plan to investigate
participants’ prior traumatic experiences in a further study, as
these experiences could also have affected their psychological
outcomes during COVID-19.
Despite these limitations, the present findings extend knowl-

edge from previous studies that were focused on two types of
co-occurring patterns of posttraumatic reactions by using three
types of reactions and covering both negative and positive as-
pects. This approach offered more detailed psychological pre-
sentations present during the COVID-19 pandemic. The find-
ings indicate that most adolescents were struggling during the
pandemic, although some adolescents reported growth or pos-
itive changes through this struggle. In addition, only 14.8% of
participants in the present sample were grouped in the class
characterized by distress, suggesting that most adolescents
faced the pandemicwithout experiencing high levels of distress.
Moreover, we found that distinct cognitive emotional regula-
tion strategies had different roles in distinguishing the distress,
growth, and struggling groups, wherein positive refocusing and
reappraisal led to positive changes, but rumination, catastro-
phizing, and putting the event into perspective were associated
with distress. In the context of clinical practice, these findings
may inform psychological interventions for adolescents during
the COVID-19 pandemic. Based on the heterogeneity of post-
traumatic reactions, clinicians can divide individual adolescents
into different subgroups with distinct psychological outcomes.
This may allow for the provision of targeted interventions for
specific individuals or subgroups, thereby optimizing the effect
of psychological interventions. For adolescents experiencing
distress, interventions could focus on reducing the use of rumi-
nation, catastrophizing, and putting the event into perspective as
well as increasing the use of positive refocusing and reappraisal.
During the COVID-19 pandemic, the public was asked to stay
indoors in quarantine at home for extended periods to reduce the
chances of being infected. Therefore, community-based trauma
interventions could be used to achieve the previously described
objectives.

Open Practices Statement

The study reported in this article was not formally preregis-
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