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ABSTRACT

Background: This study examines the patterns and predictors of depression and anxiety trajectories among ad-
olescents during COVID-19 lockdown in China.

Methods: A total of 35,516 college students were followed from the pandemic outbreak period, initial remission
period, and control period. Participants completed the Patient Heath Questionnaire, Generalized Anxiety Dis-
order Scale, Perceived Social Support Scale, the Simplified Coping Style Questionnaire, and APGAR-family scale.
Distinct patterns of depression and anxiety trajectories were established through grouping participants based on
time-varying changes of the cut-off score. Multivariate logistic regressions were used to examine predictors for
trajectory membership.

Results: Depression and anxiety prevalence during the COVID-19 outbreak were 21.3% and 11.5% respectively,
and symptoms worsened as the lockdown time increased. Five depression/anxiety trajectories were observed:
resistance, recovery, relapsing/remitting, delayed-dysfunction and chronic-dysfunction. Gender, academic year,
residence location, history of mental health, and COVID-19 community exposure were significant predictors of
distinct trajectories for depression or anxiety. Less social support or positive coping, more negative coping, and
poorer family function were also risk predictors for not developing delayed or chronic dysfunction.
Conclusions: Although most adolescents remain euthymic or recover over time, some adolescents, especially those
with the risk factors noted above, exhibit delayed or chronic symptoms. Thus, the need for individualized
intervention with these adolescents is indicated.

1. Introduction

Substantial evidence indicates that the coronavirus disease 2019

one study in U.S. adults showed that high rates of depression and anxiety
began emerging in May 2020 but then began decreasing 1 month later
(Kujawa et al., 2020). Data form Spain showed depression increased

(COVID-19) pandemic has alarming implications for global mental
health. Depression and anxiety symptoms are the most likely mental
health problems after the pandemic outbreak. An increasing number of
studies suggested that a higher proportion of depression and anxiety
persisted, and symptoms sharply increased during the pandemic
outbreak (Feter et al., 2021; Wang et al., 2020a).

Several two-wave studies have attempted to investigate changes in
individual depression and anxiety during the pandemic. For example,

significantly over time (within one month of a pandemic outbreak),
while anxiety did not show significant changes (Gonzalez-Sanguino
et al., 2021). Given the ongoing pandemic, long-term longitudinal
studies on mental health over time and an analysis of depression and
anxiety development following a pandemic are needed.

In China, the COVID-19 outbreak suddenly began in the winter of
2019 in the Wuhan city of Hubei Province. Subsequently, the pandemic
had spread across China during the rapid initial outbreak phase from
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January 23 to March 10, 2020. At this time, the total number of
confirmed cases of COVID-19 in China increased to 80, 905. Due to
rising concerns about the pandemic, China has taken confinement
measures, including contact restrictions, self-isolation, and closure of
schools, colleges/ universities, and other educational institutions. Stu-
dents were required to pursue their studies online at home. Since March
10, 2020, the pandemic in China has been basically under control, with
newly confirmed cases in the Hubei Province near zero, and newly
confirmed cases nationwide showing a consistent downward trend (Li
et al., 2021). Since May, there has been very low newly confirmed cases
per day, with a clear downward trend nationwide (The State Council
Information Office of the People’s Republic of China, 2020). Hence,
many colleges/universities started to re-open and allowed students to
return to school in batches. However, a longitudinal study of depression
and anxiety in students during COVID-19 lockdown has not been
well-documented.

Previous studies have suggested that students are a demographic that
has experienced a greater psychological impact from the pandemic
(Wang et al., 2020b), revealing that the prevalence of adolescents’
depression and anxiety was higher than in the general population in
China in the early and peak periods of COVID-19 (Zhou et al., 2020). It
is, however, noteworthy that little is known about trajectories of
depression and anxiety in students over course of the COVID-19.
Accordingly, we focused on depression and anxiety symptoms for col-
lege students during COVID-19 lockdown. This study had two main
aims: first, to explore trajectories of depressive and anxiety symptoms
over the quarantine period; and second, to identify those who were at
highest risk of showing exacerbating trajectories of mental health
problems across the lockdown period.

2. Methods
2.1. Participant and procedure

During the COVID-19 pandemic, our team organized three large-
scale cross-sectional online surveys during the outbreak period (Time

1, T1: February 3 to 10, 2020), the initial remission period (Time 2, T2:
March 24 to April 3, 2020), and the control period (Time 3, T3: June 1 to
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15, 2020). Groups of college students from 22 colleges/ universities in
Guangzhou Province volunteered to participate in our survey. For
Guangdong Province, the cumulative COVID-19 confirmed cases ranged
from 1000 to 9999, which were pandemic moderate-risk areas as
assessed by the World Health Organization in early 2020 (WHO, 2020).
The trend of the COVID-19 pandemic in China and detailed sample
procedures are shown in Fig. 1. Through data integration, a total of 35,
516 college students participated in all three online surveys and pro-
vided complete data on all measures.

The survey was highly supported by the local education bureau, and
each school sent a survey invitation letter to students and their parents
via electronic text messages before the survey. All participants gave
electronic informed consent before starting the online survey. The data
in this study were collected and managed using the “Survey Star” sys-
tem, which is a convenient, web-based software platform designed to
support data collection for research. Participants accessed each wave of
web-based survey by scanning the Quick Response (QR) code of the
questionnaire with mobile phones at home. Responses to the survey
were kept confidential, with right to withdraw freely during test period.
The detailed investigation process has been described in previous
studies (Li et al., 2021; Ma et al., 2020; Wang et al., 2021)

The investigation was carried out in accordance with the Helsinki
Declaration as revised 1989 and approved by the Ethics Committees of
South China Normal University (Ethics_No._ SCNU-PSY-2020-01-001).
We also opened a free psychological hotline (the ‘Xinging’ hotline) to
provide free psychological assistance services to participants.

2.2. Measures

In this study, college students completed the Patient Health Ques-
tionnaire (PHQ-9) (Kroenke et al., 2001), Generalized Anxiety Disorder
(GAD-7) (Spitzer et al., 2006), Perceived Social Support Scale (PSSS)
(Zimet et al., 1990), Simplified Coping Style Questionnaire (SCSQ) (Xie,
1998), and APGAR-family scale (Smilkstein, 1993). In additional, a
questionnaire was developed to obtain socio-demographic and
COVID-19 pandemic and lockdown related data.

The PHQ-9 (9 items, range, 0-27) and GAD-7 (7 items, range, 0-21)
were used to assess to students’ depressive and anxiety symptoms over
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Fig. 1. The national pandemic trend of the 2019 coronavirus disease (COVID-19) in China and sampling time windows.
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past two weeks. Each item rated from O (not at all) to 3 (nearly every
day), with both maintaining a cut-off total score of 7 to suggest probable
clinical depression (Wang et al., 2014) or anxiety (Tong et al., 2016) in
the Chinese sample. For current sample, Cronbach’s alpha were high at
all three timepoints (PHQ-9: 0.87, 0.90, 0.91, respectively; GAD-7: 0.91,
0.93, 0.94, respectively).

Meanwhile, we also focused on some psychosocial factors of interest
in this study, including social support, copying styles, and family func-
tion. Social support was measured at T1 through Perceived Social Sup-
port Scale (PSSS) (Zimet et al., 1990). PSSS is a 12-item scale, with each
item scored from O (very strongly disagree) to 7 (strongly agree), and a
higher total score indicate a greater level of perceived social support. Its
Cronbach’s alpha was 0.94 in this study. Copying style was assessed by
Simplified Coping Style Questionnaire (SCSQ) (Xie, 1998) at T1. The
SCSQ consists of 12 items, with two subscales: positive coping (12
items); and negative coping (8 items). Responses to items range from
0-never, to 3-often, and a higher score indicates more frequent use of the
coping style. Acceptable reliability (Cronbach’s alpha for positive/-
negative coping=0.90/0.78) was found in the current sample. Social
support and coping style were recoded into three categories, with low
and high categories defined by the 27th and 73rd percentile. Family
function was assessed by the APGAR-family scale (Smilkstein, 1993) at
T2, which asks students to report the level of agreement with 5 items on
a 3-point scale (form 0- never or rarely to 2-most or all of the time). A
total score of 7-10 indicates a good family function, 4-6 indicates a fair
family function and 0-3 indicates poor family function. This scale had a
good internal consistency in this sample, and Cronbach’s a was 0.90.

In addition, gender was defined as a binary variable for male or fe-
male. Academic year was defined as a categorical variable with 5
groups: freshman, sophomore, junior, senior, postgraduate. Residence

Table 1
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location was defined as a categorical variable with 2 groups: rural and
urban. Participants also self-reported their number of family members
(only child status) and whether they have a history of mental illness.
COVID-19 related factors mainly examined whether there are confirmed
or suspected cases in the community/ village where the participant is
located, and whether the participant’s relatives or friends were infected
with COVID-19.

2.3. Statistical analysis

The non-parametric test was used to compare the three timepoints.
We also compared the depression and anxiety prevalence rates among
different groups of demographic characteristics and pandemic related
factors provided from each survey. Different patterns of depression and
anxiety trajectories were established through grouping participants
based on time-varying changes of developing depression and anxiety
(reaching a cut-off point of 7). We expected to detect five trajectories
that were commonly observed in previous research (Fan et al., 2015), i.
e., resistance, recovery, chronic-dysfunction, delayed-dysfunction, and
relapsing/remitting. Multivariate logistic regressions were used to
examine predictors for the occurrence and trajectory of depression and
anxiety symptoms. All of the statistical analyses were performed using
SPSS 23.0, and the level of significance was set to P < 0.05.

3. Results

3.1. Sample characteristics

Among 35,516 participants, 9244 were male and 26,272 were fe-
male, and the mean (SD) age was 20.29 (1.85) years. This survey

Prevalence of depression and anxiety at three surveys by demographics and pandemic related factors (N = 35,516).

Depression (%)

Anxiety (%)

T2

25.0
26.6

8.63**

23.9
26.0
28.3
30.7
26.5
84.1

26.6
25.6
4.64

25.3
26.4
3.56

51.4
26.0
97.8

34.8
25.6
97.4

37.5
26.0
26.8

T3 T1 T2 T3
30.9 10.9 14.5 18.6
335 11.7 14.4 18.2
20.58%** 4.22% 0.09 0.70
32.8 12.3 16.5 20.0
34.6 13.0 18.6 20.0
35.1 12.7 15.7 19.8
33.6 11.8 13.9 18.6
30.6 10.0 12.8 16.5
gHxx 53.22%** 49.30%*** 92.28*** 49.00%***
33.5 11.7 14.5 185
32.0 11.2 14.3 18.0
* 8.93** 2.43 0.29 1.42
31.7 11.4 13.8 17.9
33.2 11.5 14.6 18.4
5.57* 0.02 3.11 0.92
55.7 30.7 28.4 34.5
32.7 11.3 14.3 18.2
Ok 70.88%** 109.01%*** 47.22%** 52.07***
40.3 16.2 19.7 23.7
32.3 11.1 14.0 17.9
Qe 64.11%** 55.21%** 57.74%** 48.65%**
45.0 20.5 21.3 26.8
32.7 11.4 14.3 18.2
e 27.05%%* 32.40%%* 15.34%%% 19.28%**

Characteristics (n) T1

Gender

Male (9244) 19.4

Female (26,272) 22.6

x2 39.40%**

Grade

Freshman (12,726) 20.2

Sophomore (10,447) 22.3

Junior (7258) 229

Senior (3147) 24.4

Postgraduate (1938) 20.5

x2 39.18%***

Residence location

Rural (14,347) 20.9

Urban (21,169) 22.3

%2 9.37%*

Only-children family

Yes (7266) 20.8

No (28,250) 22.0

%2 5.27%

History of mental illness

Yes (296) 51.4

No (35,220) 21.5

%2 153.75+#*

Confirmed COVID-19 cases in the community or village

Yes (2352) 29.8

No (33,164) 21.2

x2 95.13%**

Relatives or friends being infected with COVID-19

Confirmed/suspected (400) 35.0

No (35,116) 21.6

%2 41.77%%%
T1 = measured at Time 1, T2 = measured at Time 2, T3 = measured at Time 3.
*p < 0.05

**p < 0.01.
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included data from 2352 students (6.6%) living in communities or vil-
lages with confirmed cases of COVID-19, 400 (1.1%) participants re-
ported relatives or friends being infected with COVID-19. Other
demographic characteristics are shown in Table 1.

3.2. Prevalence of depression/ anxiety

The prevalence rates of depression at three time points were 21.3%,
26.2%, and 32.9% respectively, and the prevalence rates for anxiety
were 11.5%, 14.4%, and 18.3% respectively. Overall, the detection rate
of depression and anxiety increases significantly with the increase in
home-isolation time (see Fig. 2). Table 1 presents the differences in
depression and anxiety prevalence at each survey time point between
different groups of demographic characteristics and pandemic related
factors.

3.3. Trajectories of depression and anxiety symptoms

The overall trajectories of depression were presented in Fig. 3A, and
we also identified five groups of depression trajectory in Fig. 4.A, i.e.,
resistance, recovery, delayed-dysfunction, chronic-dysfunction, and re-
lapsing/ remitting. 55.8% (N = 19,811) of the cohort did not meet
criteria for depression (reaching a cut-off point of 7) during the three
waves, and these students were classified as resistance group. 11.6% (N
= 4107) met criteria at all three waves and classified as chronic-
dysfunction group. The delayed-dysfunction group, comprising 17.7%
of the sample, was characterized by students’ depression being negative
at Time 1 and/ or Time 2 but positive at Time 3. The recovery group
(6.6% of the sample) was characterized by students’ depression being
positive at Time 1 and/ or Time 2 but negative at Time 3. The relapsing/
remitting group (8.4% of the sample) was characterized by students’
depression fluctuating across the follow-up period. Among these stu-
dents in relapsing/remitting group, 4.8% (n = 1496) showed no
depression at Time 1 and onset at Time 2, while remission at Time 3.
3.6% (n = 1273) showed depression at Time 1 and remission at Time 2,
while relapse at Time 3.

To maintain consistency with the approach as stated above, the same
change patterns were also selected for anxiety (see Fig. 3B). Fig. 4B also
showed the five trajectories of anxiety: resistance (72.7%), recovery
(4.9%), delayed-dysfunction (11.8%), chronic-dysfunction (4.5%), and
relapsing/ remitting (6.1%).

Journal of Affective Disorders 299 (2022) 628-635
3.4. Predictors of depression/anxiety trajectory membership

Our major interest was to explore the factors associated with
increased likelihood of developing delayed-dysfunction and chronic-
dysfunction. We first set the resistance group as the reference group
and compared it with delayed-dysfunction group, and then set the re-
covery group as the reference group and compared it with chronic
dysfunction group. As shown in Table 2, the likelihood of developing
depression in a delayed-dysfunction group increased if the college stu-
dents were females, higher academic year, living in urban areas, had a
history of mental illness, and living in the community or village with
confirmed cases of COVID-19. Lower social support or positive coping,
higher negative coping, and poorer family function were associated with
depression of new onset or persistent course during lockdown.

For anxiety, the likelihood of developing delayed dysfunction was
greater, as compared with the resistance group, for those reporting
higher academic year, COVID-19 community exposure, a lower level of
social support or positive coping, a higher level of negative coping, or
poorer family function. Meanwhile, lower level of social support, higher
level of negative coping, or poorer family function increased the likeli-
hood of depression persisting during lockdown.

4. Discussion

The current study found that the overall severity of depression and
anxiety increased during pandemic lockdown. Our findings also
revealed five trajectories of PTSD symptoms, i.e. resistance, recovery,
delayed-dysfunction, chronic-dysfunction, and relapsing/remitting.
More importantly, this study suggests that female, higher academic year,
residence in urban areas, a history of mental illness, and living in the
community or village with confirmed cases of COVID-19 are associated
with depression or anxiety onset, whereas lower social support or pos-
itive coping, higher negative coping, or poorer family function are
associated with increased risks of depression or anxiety persistence and
new onset.

Our data show that about 21.3% and 11.5% of college students
experienced probable clinical depression and anxiety during the
pandemic outbreak. The prevalence is similar to the results of previous
studies with a larger sample. Ma and her colleagues found that about
21.1% and 11.1% of college students had probable depression and
anxiety respectively among 746,217 college students assessed by the
same measures (Ma et al., 2020). Meanwhile, we found that depression
and anxiety increased to 32.5%% and 18.3% respectively after 4-month

35 - 5.0
- 4.5
30
Q - 4.0
>
g 2 gt 35
c ) PHQ-9 score
< 2
S 20 21 3.0
E g GAD-7 score
. st 25
1 L 20 -e-Depression previence (%)
10 L 1.5 -m-Anxiety previence (%)
- 1.0 **P<0.001
5
- 0.5
0 0.0

Time 1 Time 2

Time 3

Fig. 2. The prevalence rates of depression and anxiety at three timepoints.
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A. Change patterns of depressive symptoms Dep (N=4107,82.9%)
/ Dep /

(N=4954,64.1%) | ~~~""-----4 No Dep (N=847,17.1%)

Dep
(N=7723,21.7%) | ~~

Seo Dep (N=1273,46.0%)
So < No Dep /
(N=2769,35.9%) [ ~~~=---___
=~ No Dep (N=1496,54.0%)
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(N=35516)
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Dep /
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No Dep "7=~|  No Dep(N=1693,390%)
(N=27793,78.3%) | ~« R
S Dep (N=3639,15.5%)
SO R No D ep /
(N=23450,84.4%) [ ~~~<__
“=~|  No Dep(N=19811,84.5%)
Time 1 Time 2 Time3
B. Change patterns of anxiety symptoms Anxiety (N=1606,74.6%)
(N=2152,52.8%) [ ~~ """ ----- No anxiety(N=546,25.4%)
Anxiety
(N=4077,11.5%) | ~~_ ]
.. Anxiety (N=717,37.2%)
Y No anxiety /
(N=1925,47.2%) | ~~~=~-___
== No anxiety (N=1208,62.8%)
Total
(N=35516) ]
Anxiety (N=1509,50.9%)
Anxiety /
(N=2966,9.4%) [ ~~~~.__
No anxiety “~~] No anxiety (N=1457,49.1%)
(N=31439,88.5%) [~< _
Ta Anxiety (N=2670,9.4%
\\\ No anxiety / ty( 0)
(N=28473,90.6%) | ~~~~._
“=~| No anxiety (N=25803,90.6%)
Time 1 Time 2 Time 3
Fig. 3. Change patterns of depression and anxiety Fig. 3A Change patterns of depression. Fig. 3B Change patterns of anxiety.
home isolation. This is contrary to the results of an adult study in En- Several demographics and pandemic related factors have been found
gland (Fancourt et al., 2021), suggesting depression and anxiety both to be related to changes in depression and anxiety. In line with previous
declined across the first 20 weeks following the introduction of lock- studies (Tang et al., 2020), female students may be more likely to pre-
down. This difference may be due to the relatively poorer adaptability of sent with an onset of depression during COVID-19. Students with higher
college students to circumstances than the general adult population. academic year showed a higher risk in developing depression and anx-
Majumdar et al. illustrated that prolonged home-isolation had a nega- iety. It is well-documented that final year or graduate students report
tive effect on students’ mental well-being, and possible reasons include more psychological distress, possibly due to uncertainty about the
physical inactivity, lack of academic schedule, increased reliance on pandemic’s effect on their graduation and future employment (Cao
digital use and so on (Majumdar et al., 2020). et al., 2020; Cornine, 2020; Wang et al., 2021). Meanwhile, college
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A. Trajectory of depressive symptoms
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Fig. 4. Trajectory of depression and anxiety. Fig. 4.A Trajectory patterns of depression. Fig. 4.B Trajectory patterns of anxiety.

students living in urban areas are more likely to report delayed
depression dysfunction. A possible explanation for these results is that
urban communities are more densely populated and thus exert higher
risk of community infection. The United Nations also reported that
urban areas may have poorer environment and infrastructure for the
prevention of COVID-19 in many countries (United Nations, 2020). Our
data revealed that a history of depression was associated with an
elevated level of risk of being categorized in the delayed dysfunction
group. Much literature has identified that people with a previous history
of mental illness are more likely to experience more psychological
symptoms during the pandemic (Goularte et al., 2021; McCracken et al.,
2020). In additional, our observed positive association between
COVID-19 community exposure and higher odds of depression or anxi-
ety was consistent with results from 1487 Chinese adolescents from
public schools (Ren et al., 2021). Another large sample survey also
suggested that college students who lived in communities with
confirmed cases were 1.55-1.59 times more likely than other students to
develop depressive and anxiety symptoms (Ma et al., 2020).
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The protective role of social support and family function in the
mental health status of adolescents has already been evidenced in pre-
vious COVID-19 studies (Li et al., 2021; Ma et al., 2020). Our findings
confirmed the role of social support in response to the long-term lock-
down, showing that perceived greater levels of social support were
common protective factors for depression and anxiety trajectories.
Similarly, a dysfunctional family was also a vital psychosocial factor that
increased the risk of developing mental health problems (Li et al., 2021).
Better family function was found to increase the likelihood of the re-
covery trajectory relative to the outcome of chronic dysfunction. We
speculated that students with better family functioning may get more
family support, facilitating college students’ positive adaptation to
public health emergencies. Furthermore, our findings are also consistent
with a body of literature (Fu et al., 2020; Lew et al., 2019) showing that
fewer positive coping and higher negative coping are associated with the
persistence of mental health problems or their new occurrence. Specif-
ically, positive coping was found to increase the likelihood of depression
resistance. In contrast with the protective effect of positive coping,
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Table 2
Risk and protective factors of depression or anxiety symptom trajectory groups.
Depression Anxiety
Delay v. Chron v. Delay v. Chron v.
Resis Recov Resis Recov
Gender (Male
as Ref.)

Female 1.18 1.10 1.02 1.11
(1.10,1.26) (0.98,1.25) (0.95,1.10) (0.95,1.31)

Grade

(Freshman as
Ref.)

Sophomore 1.14 1.09 1.13 0.98
(1.06,1.23) (0.96,1.24) (1.04,1.23) (0.82,1.16)

Junior 1.31 1.06 1.29 0.96
(1.21,1.42) (0.91,1.21) (1.18,1.42) (0.79,1.16)

Senior 1.36 1.09 1.45 1.09
(1.22,1.52) (0.90,1.31) (1.28,1.64) (0.86,1.40)

Postgraduate 1.57 1.18 1.89 0.89
(1.38,1.79) (0.92,1.50) (1.63,2.20) (0.65,1.22)

Residence

location
(Rural as
Ref.)

Urban 1.11 0.96 1.04 1.04
(1.04,1.18) (0.86,1.08) (0.97,1.12) (0.90,1.20)

Only-children

family (No as
Ref.)

Yes 0.98 1.07 1.03 1.00
(0.91,1.06) (0.94,1.23) (0.94,1.12) (0.84,1.20)

History of

mental illness
(No as Ref.)

Yes 1.52 1.47 1.37 1.37
(1.05,2.20) (0.98,2.19) (0.96,1.95) (0.86,2.19)

Confirmed

COVID-19
cases in the
community
or village (No
as Ref.)

Yes 1.29 1.18 1.37 0.96
(1.15,1.45) (0.99,1.42) (1.20,1.55) (0.76,1.21)

Relatives or

friends being
infected with
COVID-19
(No as Ref.)

Confirmed/ 1.30 1.39 1.32 1.11

suspected (0.98,1.73) (0.92,2.10) (0.98,1.78) (0.68,1.83)

Social support

at T1(Low as
Ref.)

Medium 0.79 0.77 0.64 0.72
(0.73,0.85) (0.68,0.87) (0.59,0.69) (0.61,0.84)

High 0.55 0.64 0.49 0.70
(0.49,0.61) (0.53,0.78) (0.43,0.56) (0.49,1.00)

Positive coping

at T1 (Low as
Ref.)

Medium 0.81 0.83 0.76 0.96
(0.75,0.88) (0.73,0.95) (0.70,0.84) (0.82,1.14)
ok ek ek

High 0.71 0.70 0.69 0.88
(0.64,0.79) (0.59,0.83) (0.61,0.77) (0.67,1.15)

Hedked Hedkede ok
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Table 2 (continued)

Depression Anxiety

Negative

coping at T1
(Low as Ref.)

Medium 1.81 1.84 1.72 1.32
(1.66,1.97) (1.50,2.27) (1.54,1.91) (0.96,1.80)

High 3.02 2.55 3.14 1.77
(2.72,3.34) (2.04,3.18) (2.78,3.54) (1.28,2.44)

Family function

at T2 (Poor as
Ref.)

Fair 0.69 0.77 0.80 1.05
(0.62,0.78) (0.65,0.91) (0.71,0.90) (0.86,0.63)
ek ek ek

Good 0.36 0.42 0.38 0.50
(0.32,0.41) (0.35,0.50) (0.34,0.43) (0.40,0.63)

dkk ke ok ek

OR = odds ratio, CI = confidence interval.

Resis = resistance group, Recov = recovery group, Delay = delayed dysfunction
group, Chron = chronic dysfunction group.

T1 = measured at Time 1, T2 = measured at Time 2.

*p < 0.05, **p < 0.01, *** p < 0.001.

negative coping was a significant risk factor for depression and anxiety.
These results highlighted the crucial role of integrating coping mecha-
nism training into post-pandemic psychological interventions.

There are several strengths in our study. Longitudinal study was
conducted with a large sample size in adolescents. Meanwhile, the three
waves of the survey during pandemic lockdown provided an opportunity
to explore the change of depressive and anxiety symptoms among ado-
lescents after exposure to a special public health emergency. To the best
of our knowledge, this is the first study showing the trajectories of
mental health problems in adolescents across different stages of the
COVID-19 pandemic. This study will help elucidate the links between
the mechanisms of pandemic and mental health.

Despite these important findings, some limitations should be
considered. First, due to the development of the COVID-19 pandemic,
the interval between each survey was only about two months, this short
follow-up interval may limit the understanding of the trajectory changes
of mental health problems. Second, depression and anxiety relied on
self-report questionnaires, which may have led to reporting bias caused
by individuals’ own psychiatric states. Third, a repeated cross-sectional
research design was used in this survey, so the sample loss rate was
relatively high, which may lead to selection bias. Finally, the con-
founding factors caused by measurement at different time points may
bring some bias to the results, such as seasonality.

5. Conclusion

In conclusion, this study makes a unique contribution to the litera-
ture by examining depression and anxiety developmental trajectories
and related predictors in a large sample of college students during
COVID-19 pandemic. The prevalence of mental health problems
increased during home quarantine. Five trajectories were found: resis-
tance, recovery, delayed-dysfunction, chronic-dysfunction, and relaps-
ing/remitting. Gender, academic year, residence location, history of
mental health, COVID-19 community exposure, social support, coping
style, and family function were significant predictors of distinct trajec-
tories for symptoms of depression or anxiety. These findings could
inform mental health professionals regarding how to provide individu-
alized and appropriate interventions for college students post-pandemic.
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