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A B S T R A C T   

Purpose: The COVID-19 pandemic has changed the way people live, affecting both their physical and mental 
health. Adolescents are vulnerable to the stress of the pandemic, and may experience indicators of psychological 
distress, such as depression. This study aimed to examine the impact of COVID-19-related stressors on depression 
and the mediating role of life history strategies. 
Methods: A two-wave longitudinal study was conducted with 1123 adolescents (51.20% girls, Mage = 14.30) 
recruited from three junior high schools in the Northeastern province of China. Adolescents' life history strate
gies, depressive symptoms, and demographic variables were assessed at Time 1 (November 2019) and Time 2 
(August 2020), and adolescents' experience of COVID-19-related stressors was assessed at Time 2. None of 
participants was infected by COVID-19 virus. 
Results: COVID-19-related stressors were positively associated with depressive symptoms at Time 2 (β = 0.08, p 
< 0.01), after controlling for gender, age, SES and depressive symptoms at Time 1. And life history strategies 
partially mediated the relation of pandemic stress to depression (indirect effect = 0.02, p < 0.05, 95% CI [0.004, 
0.034]). There were no gender differences in the relations between stress on depression. 
Limitations: The sample was from a district where the pandemic was not very severe, which may limit gener
alizability of the results. 
Conclusions: This study revealed that COVID-19-related stressors may have a long-term impact on adolescents, 
increasing depression through speeding up their life history strategies. Interventions should focus on life history 
strategies, particularly cognitive style, among adolescents during and after the pandemic.   

1. Introduction 

The sudden outbreak and rapid spread of a new coronavirus disease 
(COVID-19) that began in December 2019 has put the lives of ordinary 
people at risk (Chen et al., 2020). In addition to its effects on physical 
health, the COVID-19 pandemic can also have a range of negative effects 
on people's mental health (Brailovskaia et al., 2021). Adolescence as a 
transitional and critical developmental stage, are susceptible to develop 
mental health problems (Zhang et al., 2014). Existing studies have found 
that during the COVID-19 pandemic, preventative measures and the 
threat of being infected have caused adolescents to experience depres
sion, mood swings, irritability, insomnia, attention deficit hyperactivity 

disorder, and anger (Brooks et al., 2020; Zhou et al., 2020). 
As a common mental trauma, depression is associated with impair

ments in school, family and social functioning (Fergusson and Wood
ward, 2002). Adolescents who are depressed are not only more likely to 
develop psychiatric comorbidities, severe role impairment, and suici
dality (Avenevoli et al., 2015), but also have negative psychosocial 
outcomes in the long term, including failure to complete secondary 
school, unemployment and a low level of social support (Clayborne 
et al., 2019). During the COVID-19 outbreak, adolescents in China have 
been physically isolated from their peers, teachers and community, and 
have been carrying out their school curricula online. These changes in 
their lives, including social isolation and school closures, are associated 
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with higher levels of stress and higher rates of depression (Loades et al., 
2020; Qi et al., 2020). Research has also indicated a high prevalence of 
depressive symptoms during the COVID-19 pandemic; a survey of 8079 
Chinese adolescents aged 12–18 years found that 43% were experi
encing depression (Zhou et al., 2020). 

Both theoretical and empirical studies have indicated that stress may 
contribute to the increase of depression in adolescents (Bernaras et al., 
2019; Hankin, 2008). Specifically, compared to stress from daily life 
events (e.g., academic or relationship problems), the COVID-19 
pandemic caused major disruptions in normal life in a very short time. 
This acute, large-scale and uncontrollable stressor may lead to adoles
cents' losing a sense of control, which in turn can increase depressive 
symptoms (Abramson et al., 2002; Hankin, 2008). Moreover, prevention 
measures (e.g., quarantine, study from home) implemented to control 
the Covid-19 pandemic also constitute stressors, further increasing ad
olescents' loneliness and risk of depression, and possibly also their 
anxiety (Loades et al., 2020). Empirical research demonstrated that 
perceived stress related to the COVID-19 pandemic was associated with 
more emotional distress, including depression, fear, and compulsion- 
anxiety during the COVID-19 pandemic (Havnen et al., 2020; Yan 
et al., 2021). However, there have been few longitudinal studies 
examining the links between COVID-19-related stressors and depression 
in adolescents, and the mediating mechanisms in these links. 

Life History Theory provides a useful framework to understand the 
potential mechanism of adolescents' depression under conditions of 
extrinsic risk. Considering their limited energy and resources, in
dividuals will adopt different Life History (LH) strategies to accomplish 
different goals throughout their lives (Griskevicius et al., 2011; Hill and 
Kaplan, 1999). In particular, fast LH strategies emphasize allocating 
resources to the present, favoring a present-oriented cognitive style and 
sensation seeking, as individuals gamble for large immediate rewards. 
Slow LH strategies, on the other hand, emphasize allocating resources to 
the future, and tend toward a future-oriented cognitive style and per
sonal growth (Figueredo et al., 2004; Griskevicius et al., 2011). Both 
theoretical and empirical studies endorse the notion that fast LH stra
tegies are the result of living in a stressful environment (i.e., cues for 
unpredictability and morbidity/mortality) (Chang et al., 2019; Ellis 
et al., 2012). Li and Cao (2021) compared LH strategies between groups 
in two cities, and found that participants from Wuhan, the initial 
epicenter of the pandemic in China, showed a faster LH strategy than did 
participants from Chongqing, which was less affected by the virus at that 
time. However, Li and Cao (2021) only focused on different levels of the 
pandemic's severity and did not measure direct stressors perceived by 
participants. Thus, it remains to be explored whether perceived stressors 
contribute to adolescent LH strategies during the COVID-19 pandemic. 

Studies have consistently shown the links of environmental stressors 
to externalizing behaviors in adolescents from the life history perspec
tive, and LH strategies have been identified as a mediating mechanism 
(Doom et al., 2016; Griskevicius et al., 2011). Adolescents who are 
exposed to more unpredictable environments are hypothesized to be 
inclined to adopt faster LH strategies, which in turn would lead to higher 
levels of risk-taking and more aggressive and delinquent behaviors 
(Griskevicius et al., 2011; Lu and Chang, 2019). Direct empirical evi
dence has demonstrated that early childhood intervention caused a 
slowing of LH strategies, and that LH strategies mediated the effect of 
the intervention on mental health in young adults (Dunkel et al., 2021). 
Thus, the effect of environmental stressors on depression may also be 
mediated by LH strategies. 

To investigate the relationship between LH strategies and depres
sion, we followed the cognitive vulnerability-stress models of depres
sion, which suggest that the cognitive styles people adopt, or the 
inferences (e.g., LH strategies) they make about stressful life events, will 
significantly influence their vulnerability to depression (Abramson 
et al., 2002). Specifically, adolescents exposed to a greater number of 
COVID-19-related stressors may prefer to orient themselves in the pre
sent, due to their loss of control in the current unpredictable 

environment, and may in turn exhibit more depressive symptoms. When 
exposed to a large number of COVID-19-related stressors, adolescents 
might develop fast LH strategies, which in turn may associate with a 
higher level of depression. 

Past studies have also revealed that there are gender differences in 
prevalence of depression and LH strategies in adolescent. A previous 
study investigated gender differences in LH strategies, and found that 
males exhibit faster LH strategies among young adults (Salas-Rodríguez 
et al., 2021). Lu and Chang (2019) also found that boys were faster LH 
strategists, more aggressive and prone to risk-taking than girls. As for 
depression, some COVID-19 studies have found that girls showed higher 
rates of depression and more anxiety symptoms than boys (Qi et al., 
2020; Zhou et al., 2020), but others have not yielded significant results 
(Havnen et al., 2020). However, few studies examined whether there are 
gender differences in depression-generating mechanisms during the 
COVID-19 pandemic. Thus, the current study aims to explore whether 
gender moderate the relationship between LH strategies and depression 
related to the COVID-19 pandemic. 

Based on the above literature review, the current study aimed to 
investigate the relation of COVID-19-related stressors to adolescents' 
depression, and examine the mediating mechanism in the association 
between stressors and depression. We hypothesized that: (1) COVID-19- 
related stressors would be negatively linked to T2 adolescents' depres
sion symptoms; (2) LH strategies would mediate the above association, 
after controlling covariates (see Fig. 1). Meanwhile, we also explored 
whether the estimated parameters of mediation model differed signifi
cantly by gender. This study would help to clarify the relationship be
tween COVID-19-related stressors and depression from the perspective 
of LH theory, and also provided possible practical direction for depres
sion interventions during pandemic. 

2. Method 

2.1. Procedures and participants 

Data were derived from the “Life History Strategies and Adolescents' 
Adaptation Project” (LHSAP), which examined the mental health of 
1382 adolescents who were recruited free of charge from three public 
junior high schools in Heilongjiang, the Northeastern province of China, 
bordering with Russia. The Time 1 (T1) survey was completed in 
November 2019, using paper-based questionnaire responses. The 
informed consent forms (with names) and the questionnaires (with ID 
code) were collected separately to ensure anonymity. The Time 2 (T2) 
survey was administered between August 6th and August 14th, 2020. 
During this period, the first wave of the COVID-19 pandemic that had 
started in February was nearly at an end in China. But the three schools 
had been closed since another outbreak in Heilongjiang in April. With 
the help of class teachers and parents, we invited adolescent participants 
to complete an online survey at T2. Time 2 surveys included additional 
questions about the COVID-19 pandemic. Informed consent was ob
tained from all participants and their parents. And participants were 
invited to complete the questionnaires and informed consent separately 
to ensure the anonymity. The project was approved by the Institutional 
Review Board of the Faculty of Psychology, *** (blinded for anonymity). 

For the present study, 1125 adolescents who had completed both T1 
and T2 surveys were selected. Participants ranged from 11.92 to 17.75 
years at T1 (Mage = 14.30, SD = 0.73), among whom 576 (51.20%) were 

Fig. 1. The proposed mediation model.  
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girls, 613 (54.50%) were 8th graders and 512 (45.50%) were 9th graders 
at T1. And 9th graders at T1 had graduated at T2. We compared the 
students who participated at both time points with those who partici
pated at only one time point on gender, age, parental education, 
depression, and LH strategies, and no statistically significant differences 
were found. Further sample demographic information is reported in 
Table 1. 

2.2. Measures 

2.2.1. Depression 
The 20-item Chinese version of the Center for Ambulatory Survey 

Depression Scale (CES-D) (William Li et al., 2010) was used to measure 
depressive symptoms in adolescents (e.g., “I felt like crying this week”). 
Participants were required to report how they had been feeling in the 
past week on a 3-point scale (from 0 = Less than 1 day to 3 = 5–7 days). 
Higher mean scores indicate higher levels of depressive symptoms. In 
the current study, the same questions were asked at both Time 1 and 
Time 2, with Cronbach's alphas of 0.92 and 0.94, respectively, indicating 
a high degree of internal consistency. 

2.2.2. LH strategies 
Adolescents' LH strategies were measured using the Mini-K scale 

from the Arizona LH Battery (ALHB). The Mini-K scale has been 
substituted for the entire ALHB scale by many researchers (Olderbak 
et al., 2014) and has shown good reliability and validity in Chinese 
adolescents (Lu and Chang, 2019). The Mini-K scale has 20 items (e.g., “I 
often make plans in advance”; “I can usually predict how things will turn 
out”) and is scored on a 6-point scale (from 1 = not at all to 6 = fully), 
with higher scores indicating an individual's preference for slow LH 
strategies. In this study, the same items appeared at both Time 1 and 
Time 2, with Cronbach's alphas of 0.86 and 0.95, respectively, indicating 
a high level of internal consistency. 

2.2.3. COVID-19-related stressors 
The 22 items of the SARS-related stress checklist (Main et al., 2011) 

were used to measure adolescents' exposure to COVID-19-related 
stressors. The SARS-related statements in the checklist were revised to 
refer to the COVID-19 pandemic, and participants were asked whether 
they, their relatives, and friends had been isolated, suspected, or 
confirmed as COVID-19 cases. Example items included, “A member of 
your family was infected with COVID-19 and is receiving treatment,” 
and “You have symptoms similar to COVID-19, such as fever, cough, 
diarrhea, weakness, etc.” (0 = No, 1 = Yes). Higher average scores 
indicate adolescents' exposure to more COVID-19-related stressors. In 
this study, 15.3% participants (N = 172) had experienced at least one of 
the COVID-19-related stressors listed. None of the participants was 
confirmed to be infected with COVID-19 at T2. 

2.2.4. Covariates 
Demographic covariates include gender (male/female), age (in 

years, continuous) and Socioeconomic Status (SES). Adolescents' age 
was derived by subtracting their birth date (day, month, and year) from 
the date of the survey (day, month, and year). SES was measured using 
the four-item Family Affluence Scale II (Liu et al., 2012) to assess family 
wealth with questions such as, “Does your family own a car, van or 
truck?” (No = 0; Yes, one = 1; Yes, two or more = 2). 

2.3. Data analysis 

First, descriptive and correlative analyses were conducted using 
SPSS 22 to show the preliminary information of all the variables. Sec
ond, hierarchical multiple regression models were conducted using SPSS 
22 to examine the relation between COVID-19-related stressors, LH 
strategies and depression separately and directly. For all four re
gressions, the order of entry of the predictors was: step 1 — gender, age 
and SES; step 2 — T1 depression; step 3 — COVID-19-related stressors; 
step 4 — LH strategies. 

Third, we estimated a mediation model in Mplus version 8 (Muthén 
and Muthén, 2017), using path analysis to test the associations between 
COVID-19-related stressors, LH strategies (T2), and depression (T2) after 
control for LH strategies (T1), and depression (T2). Covariates also 
including age, gender, and SES were controlled by allowing them to 
predict all dependent variables. Indirect effects were assessed using bias- 
corrected bootstrapping (n = 5000) (MacKinnon et al., 2004). For the 
evaluation of the overall model fit, four different model fit indices were 
used: the chi-square statistic (χ2), the Tucker–Lewis index (TLI), the 
comparative fit index (CFI), and the root-mean-square error of approx
imation (RMSEA): χ2/df < 3, TLI and CFI > 0.90, and RMSEA < 0.05, 
which indicated a very good model fit (Hu and Bentler, 1999). 

Furthermore, as Edwards and Lambert (2007) suggested, we utilized 
a multiple group analysis (MGA) approach to test the gender differences 
for the indirect and direct paths in the mediation model. The differences 
in the Chi square statistic were used to compare nested models with an 
iterative, step-wise approach (Bowen and Guo, 2012). First, a freely 
estimated model was run to set the baseline model. Second, we pro
ceeded to constrain the direct and indirect paths of the freely estimated 
model in an enter fashion to see if any improvements in model fit could 
be generated, using the Chi square difference test in Mplus. If this 
partially constrained model resulted in a statistically significant wors
ening of model fit, those variables should not be constrained to be equal 
across gender (Bowen and Guo, 2012). 

3. Results 

3.1. Descriptive statistics and correlations among variables 

Descriptive statistics and correlations for all variables are shown in 
Table 2. The results indicate that COVID-19-related stressors were 
negatively correlated with slow LH strategies (T2) and positively 
correlated with depression (T2). At each time point, slow LH strategies 
were negatively correlated with depression. 

3.2. The relation between COVID-19-related stressors and depression 

In the hierarchical regressions for depression at T2 (as shown in 
Table 3), demographic covariates (Step 1) were generally nonsignificant 
predictors of variance. The exception was that adolescents who had 
lower SES reported more depressive symptoms at T2. The addition of 
depression (T1) (Step 2) accounted for a significant increase in variance 
explained (ΔR2 = 0.13, p < 0.001) and was the strongest indicator of 
adolescents' depression at Time 2. COVID-19-related stressors at Step 3 
positively predicted depression at Time 2 (β = 0.08, p < 0.01), which 
accounted for a significant increase in variance (ΔR2 = 0.01, p < 0.01). 
There was additional variance explained (ΔR2 = 0.06, p < 0.001) when 

Table 1 
Demographic characteristics of the sample (N = 1125).    

M (SD) N (%) 

Gender Female – 549 (51.2) 
Male – 576 (48.8) 

Age – 14.3(0.7) – 
Grade Grade 8 – 613 (54.5) 

Grade 9 – 512 (45.5) 
Registered residence Rural – 434 (42.3) 

Urban – 593 (57.7) 
Mother's age – 39.8(4.7)  
Father's age – 41.3(4.7)  
Mother's education Middle school or less – 646 (59.4) 

High school – 188 (17.3) 
College graduate or higher – 253 (23.3) 

Father's education Middle school or less – 602 (55.6) 
High school – 257 (20.7) 
College graduate or higher – 257 (23.7)  
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adding LH strategies (T2) (Step 4) – that is, LH strategies (T2) negatively 
predicted depression at Time 2 (β = − 0.25, p < 0.001). 

3.3. The mediating role of LH strategies (T2) 

The mediation model provided an acceptable fit to the data with CFI 
= 0.97, TLI = 0.94, RMSEA = 0.04, χ2(7) = 15.46, p = 0.03. Model 
results indicate that COVID-19-related stressors negatively predicted LH 
strategies (T2) after controlling for LH strategies (T1) (β = − 0.11, p <
0.01). After controlling for depression (T1), the LH strategies (T2) 
negatively predicted depression at Time 2 (β = − 0.18, p < 0.001). 
Specifically, when the variable for LH strategies (T2) was added to the 
model, COVID-19-related stressors were not significantly associated 
with depression at Time 2. All covariates were included in the model, 
showing a positive association between gender and LH strategies (T2) (β 
= 0.15, p < 0.05), and a negative association between SES and 

depression at Time 2 (β = − 0.07, p < 0.05). 
In addition, Bootstrap was used to test for indirect effects. The con

fidence interval for the indirect effect of COVID-19-related stressors 
predicting depressive symptoms at Time 2 via LH strategies (T2) did not 
contain zero (indirect effect = 0.02, p < 0.05, 95% CI [0.004, 0.034]), 
indicating a significant mediation/indirect effect (see Fig. 2). 

3.4. The multiple-group analysis by gender 

We used multiple-group analyses to address whether gender differed 
in the indirect and the direct paths. First, we ran an unconstrained 
model, in which no path was constrained to be equal across gender, χ2 

(10, N=952) = 14.04, p = 0.17. Then, indirect and direct path coefficients 
were constrained sequentially. The Chi square statistic did not change 
significantly between the two models and the unconstrained model 
(direct path: Δχ2 

(2, N=952) = 1.12, p > 0.05; indirect path and direct 
path: Δχ2 

(3, N=952) = 1.79, p > 0.05), indicating that both direct and 
indirect path coefficients were invariant across gender. The results of all 

Table 2 
Basic descriptive statistics and correlation matrix for all dimensions (N = 1125).   

1 2 3 4 5 6 7 8 

1. Gender         
2. Age  − 0.09**        
3. SES  0.04  − 0.09**       
4. COVID-19-related stressors (T2)  0.00  0.00  0.00      
5. LH strategies (T1)  0.11**  − 0.02  0.10***  − 0.04     
6. LH strategies (T2)  0.11**  − 0.04  0.09**  − 0.11***  0.22***    
7. Depression (T1)  0.06  0.08**  − 0.05  0.05  − 0.30***  − 0.12***   
8. Depression (T2)  0.02  0.05  − 0.11***  0.09**  − 0.14***  − 0.29***  0.38***  
M  –  14.30  − 0.01  0.02  4.27  4.17  0.94  0.75 
SD  –  0.73  1.01  0.06  0.69  0.90  0.63  0.64  

** p < 0.01. 
*** p < 0.001. 

Table 3 
Results of the hierarchical multiple regression models predicting depression (T2) 
(N = 922).  

Variables b SE β ΔR2 

Step 1    0.01** 
Gender 0.06 0.07 0.03  
Age 0.03 0.03 0.03  
SES − 0.11 0.03 − 0.11***  
Step 2    0.13*** 
Depression (T1) 0.37 0.03 0.36***  
Step 3    0.01** 
COVID-19-related stressors (T2) 0.09 0.03 0.08**  
Step 4    0.06*** 
LH strategies (T2) − 0.27 0.03 − 0.25***   

** p < 0.01. 
*** p < 0.001. 

Fig. 2. Path models testing mediation of pathway from COVID-19-related stressors to depression (T2) by LH strategies (T2), controlling for gender, SES, LH strategies 
(T1) and depression (T2). *p < 0.05, **p < 0.01, ***p < 0.001. N = 979. 

Table 4 
The results of multiple-group analyses (N = 952).  

Model χ2(df) p CFI TLI RMSEA Δχ2(df) p 

No constraints 
Model 

14.04 
(10)  

0.17  0.98  0.96  0.03   

Indirect path 
constrained 

15.16 
(12)  

0.23  0.99  0.97  0.02 1.12(2)  >0.05 

Indirect path 
and direct 
path 
constrained 

15.83 
(13)  

0.26  0.99  0.98  0.02 1.79(3)  >0.05 

Note: χ2 = chi-square statistic, TLI = Tucker–Lewis index, CFI = comparative fit 
index, RMSEA = root-mean-square error of approximation. 
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multiple group analyses are presented in Table 4. 

4. Discussion 

This study tested whether exposure to COVID-19-related stressors 
related to depressive symptoms in Chinese adolescents, and examined 
LH strategies as a mediating mechanism in the relation. Our findings 
showed that COVID-19-related stressors were significantly and posi
tively associated with adolescent depression in adolescents, controlling 
for prior levels of depression. After controlling for depression and LH 
strategies 9 months earlier, LH strategies during the pandemic still 
played a mediating role in the relationship between COVID-19-related 
stressors and depression. In addition, we found no gender differences 
in direct and indirect effects of COVID-19-related stressors on 
depression. 

This study replicated the prior finding that a higher level of stressors 
was associated with more depressive symptoms in adolescents during 
the COVID-19 pandemic. This result is consistent with previous studies 
conducted in the context of the pandemic (Havnen et al., 2020; Yan 
et al., 2021), and provides empirical support for the utility of stress- 
depression theory (Abramson et al., 2002) to explain individual differ
ences in adolescents' psychological distress during the Covid-19 
pandemic. This finding suggests that psychological interventions 
should consider adolescents' stress from the pandemic, regardless 
whether they were in a high-risk area for the pandemic. Additionally, LH 
strategies were significantly linked to depression in the present study, 
suggesting that LH strategies could influence not only behaviors (Ellis 
et al., 2012), but also emotional states such as depression. 

The results of our mediation analyses showed a significant indirect 
relation between COVID-19-related stressors and depressive symptoms 
via adolescents' LH strategies. According to the cognitive vulnerability- 
stress models of depression, stress-influenced cognitive style is a key 
factor connecting stress and depression (Abramson et al., 2002; Voll
mayr and Henn, 2003). Because COVID-19 stress is chronic and wide- 
reaching, the LH strategy perspective is useful for understanding the 
long-term effect of stress on depression. Past studies have shown a stable 
effect of environmental stressors (e.g., economic hardship; unpredict
able and adverse life events) on LH strategies (Chang et al., 2019; Ellis 
et al., 2009; Griskevicius et al., 2011). And different LH strategies will 
lead to different time-oriented cognitive styles, which might cause an 
increase in depression. Specifically, when experiencing high levels of 
COVID-19-related stressors, individuals tend to speed up LH strategies, 
preferring to focus on the current difficulties and their lack of hope 
about the future, which may in turn lead to more depressive symptoms. 
Therefore, families and schools should guide adolescents to pay less 
attention to present difficulties and focus more on the future, which may 
help to ameliorate the long-term effects of pandemic stress. 

In the present study, no gender differences were found in the direct 
and indirect pathways of stress on depression, suggesting the cross- 
gender consistency in the mediation model. Previous studies have 
found gender differences in both LH strategies (Ellis et al., 2012; Salas- 
Rodríguez et al., 2021) and depressive symptoms (Nolen-Hoeksema and 
Girgus, 1994; Thapar et al., 2012) in adolescents. However, a meta- 
analytic research review article study concluded mentioned that 
gender differences in depression tend to emerge after the age of 15 
(Nolen-Hoeksema and Girgus, 1994). The young age of participants in 
this study may explain why no gender differences were observed. 
Although some empirical studies did not find gender differences in 
depression in adolescents during the COVID-19 pandemic (Cao et al., 
2020; Havnen et al., 2020), the gender effect may need to be further 
studied. 

At the time of this study, the global COVID-19 pandemic is still 
ongoing, and the negative effects of the pandemic will continue for a 
long time. Most previous studies have focused on the impact of COVID- 
19 pandemic on individuals' depressive symptoms (Loades et al., 2020; 
Zhou et al., 2020) and examined factors that may moderate the links 

between the pandemic and depression (e.g., coping style and resilience; 
Havnen et al., 2020; Yan et al., 2021). In contrast, our study focused on 
the short-term effects of COVID-19-related stressors on depression, and 
the potential mediating role of LH strategies, providing direction for 
intervention practices during the COVID-19 pandemic. Our results 
suggest that paying more attention to adolescents' LH strategies and 
helping them to adopt a future-oriented cognitive style may reduce 
psychological distress related to COVID-19. 

There are some limitations to the present study. First, this study 
focused on middle school students in a Chinese province where the 
COVID-19 pandemic was not very severe. This may have led to a rela
tively low level of pandemic stress among adolescents in the sample, 
which affects the generalizability of the results. However, most adoles
cents were in relatively safe environments during the pandemic in 
China, and the goal of our study was to find some theoretical and 
empirical evidence to help them. Second, depression levels after the 
COVID-19 outbreak (T2) were lower than before it (T1), a finding that is 
consistent with the results of a previous study using a Dutch sample (van 
der Velden et al., 2021). On the one hand, many studies indicated that 
the pandemic control measures and social isolation had negative im
pacts on adolescents' metal health (Brooks et al., 2020; Loades et al., 
2020). On the other hand, a higher level of academic stress is associated 
with more depressive symptoms among Chinese adolescent (Jiang et al., 
2021), the alleviation of academic stress due to school closures may be 
beneficial for mental health (Bruining et al., 2021). These two impact 
paths are relatively independent, further studies need to compare how 
changes in academic stress affect depression before and during the 
pandemic. Third, differences of prevention measures for different 
countries may be related to differences in findings. Thus, the diversity 
and variations in prevention measures should be given more attention. 
Finally, the interval between the two measurements was nine months, 
which may introduce other confounding factors, such as the fact that 
some students had already graduated from middle school by the time of 
the second measurement. Although the family SES was controlled in our 
analyses, further consideration is needed for individual characteristics 
relevant to mental health, such as the presence of mental or physical 
comorbidity, and taking treatment for depression. 

5. Conclusion 

This two-wave longitudinal study explored the relation between 
COVID-19-related stressors and depressive symptoms in Chinese ado
lescents and the mediating mechanisms. Results showed that COVID-19- 
related stressors were associated with adolescents' use of faster LH 
strategies, which in turn, were associated with higher depressive 
symptoms. There were no gender differences in the indirect relations 
between COVID-19-related stressors and depression via LH strategies. 
Our findings contributed to the applicability of life history theory to 
adolescent mental health in the context of pandemic, and provide di
rections for interventions. 
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