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A B S T R A C T   

Background: The COVID-19 outbreak has generated many negative psychological outcomes, such as depression, 
in adolescents. Exploration of protective factors for adolescent mental health is urgently needed, and no research 
has examined the role of parental involvement. 
Methods: From March to April 2020, valid data were collected from 1663 Chinese adolescents through online 
demographic and other questionnaires. Parental involvement at home was assessed by an adapted questionnaire 
on parental support in learning at home, stress since the COVID-19 outbreak was measured by the Perceived 
Stress Scale, and three negative psychological outcomes (i.e., depression, anxiety, and posttraumatic stress 
symptoms (PTSS)) were measured by the Center for Epidemiologic Studies Depression Scale, Zung Self-rating 
Anxiety Scale, and PTSD Check List-Civilian Version, respectively. 
Results: In total, 35.4%, 21% and 25% of adolescents had depression symptoms, anxiety symptoms, and PTSS, 
respectively. Three moderated mediation models consistently showed the following: a. Parental involvement 
indirectly reduced the three psychological problems by alleviating perceived stress, and the indirect effects were 
not moderated by sex. b. There were negative direct effects of parental involvement on the three psychological 
problems, and the links were not moderated by sex. c. Sex moderated the associations between perceived stress 
and the three psychological problems. 
Limitations: The cross-sectional design and the sampling of all participants from one junior high school impeded 
causal inferences and the generalization of our findings, respectively. 
Conclusions: We found similar indirect and direct protective roles of parental involvement in boys' and girls' 
mental health, and girls were more vulnerable to stress.   

1. Introduction 

After the outbreak of novel coronavirus disease 2019 (COVID-19) in 
Wuhan, COVID-19 spread throughout China during the Chinese New 
Year at the beginning of 2020. The Chinese government implemented 
many policies to effectively stop the further spread of the virus (Hsiang 
et al., 2020). Although policies to encourage face mask use played a 
positive role in Chinese mental health (Wang et al., 2020a), other 

policies, such as closing schools, closing public areas where people 
congregate (e.g., restaurants and places of entertainment), and imple-
menting home quarantine, together with the threat of COVID-19, have 
been shown to have a widespread negative impact on people's mental 
health, such as depression, anxiety, and posttraumatic stress disorder (Li 
et al., 2020; Zhao et al., 2020; S.-J. Zhou et al., 2020). 

Adolescence is identified as a sensitive period that is critical for 
biosocial development (e.g., hormonal changes, an increasing need for 
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social connections and self-identity development), and individuals are 
also more vulnerable to psychological problems during this period 
(Orben et al., 2020). Additionally, during the COVID-19 epidemic, ad-
olescents have faced not only drastic changes in their daily lives (e.g., 
online schooling, social distancing, worries about being infected) but 
also academic pressures. Therefore, the stressful events caused by 
COVID-19 may affect the psychological health of adolescents more than 
that of other age groups (Ren et al., 2021a, 2021b). It is important to 
identify what factors could protect adolescents from such stressful 
events, which would allow educators, parents, and public health service 
workers to conduct more effective interventions on this issue. 

To date, some studies have examined several risk factors and pro-
tective factors for adolescent mental health during COVID-19. For 
example, numerous cross-sectional studies have reported that female 
gender, older grade, and less physical exercise increased the risks of 
suffering psychological problems such as depression and anxiety 
symptoms (F. Chen et al., 2020; S. Chen et al., 2020; Chen et al., 2021; 
Gazmararian et al., 2021; Lu et al., 2020; Qin et al., 2021; Tang et al., 
2021; J. Zhou et al., 2020; S.-J. Zhou et al., 2020). Other risk factors 
were also found to include being an ethnic minority, having a lower 
family socioeconomic status, and having limited living space (Gazmar-
arian et al., 2021; Ravens-Sieberer et al., 2021). In terms of protective 
factors, resilience and positive coping (Zhang et al., 2020), discussions 
with parents about COVID-19 (Tang et al., 2021), a problem-focused 
coping style, and positive attitudes toward home quarantine (Duan 
et al., 2020) were found to be protective against adolescents' psycho-
logical problems. 

Although there have been some studies on the risk and protective 
factors of psychological problems in adolescents during the epidemic, 
little is known about the protective role that parental involvement at 
home plays in psychological problems. Parental involvement at home 
refers to a wide range of behaviors that parents perform at home to help 
their children achieve better psychological development and academic 
success (Seginer, 2006). The protective role of adolescents' parents may 
be more salient during the COVID-19 pandemic than at other times. 
First, school closure and home quarantine have made it more difficult 
for adolescents to gain peer support. At the same time, adolescents have 
had to interact more passively with their parents at home, making 
parental help the most prominent resource available. Second, in an 
effort to maintain the pace of teaching, the new teaching method of 
online learning was launched in early March 2020 in the context of 
home isolation and school closure policies. This has posed a new chal-
lenge for middle school students in terms of learning, as they have had to 
complete homework online, take exams online, and stay focused while 
studying on electronic devices. Parental involvement can help to iden-
tify the difficulties that adolescents face in a timely manner and provide 
help to solve these difficulties, thus alleviating the psychological prob-
lems caused by such challenges. 

Thus, parental involvement should be one of the most important 
protective factors for adolescents' mental health during the COVID-19 
pandemic. Indeed, studies have shown that higher parental involve-
ment is associated with fewer mental illnesses in adolescents (Pengpid 
and Peltzer, 2018; Tian et al., 2021; Wang and Sheikh-Khalil, 2014). It is 
believed that parental involvement (e.g., obtaining learning materials 
(e.g., applications, software, study guides) for their children and eating 
the main meal around a table with their children) helps adolescents deal 
with difficulties and maintain a healthy lifestyle, which could directly 
prevent psychological problems. 

Furthermore, parental involvement might indirectly reduce psy-
chological problems by alleviating perceived stress due to COVID-19. 
Stress is considered to be a core risk factor in the development of psy-
chological problems (Grant et al., 2004; Yarcheski and Mahon, 2000), 
and existing studies have shown that higher stress perceived by ado-
lescents contributes to the later development of a mental disorder 
(Charles et al., 2013; Lindholdt et al., 2021). Furthermore, the perceived 
stress caused by COVID-19 has also been found to be associated with 

depressive symptoms in adolescents (Liu and Wang, 2021). However, to 
the best of our knowledge, there is no direct evidence that parental 
involvement reduces adolescents' perceived stress when facing stressful 
life events such as COVID-19. However, existing studies have shown that 
parental involvement benefits children in a variety of aspects, including 
better social skills (El Nokali et al., 2010) and emotional self-regulation 
skills (Shumow and Lomax, 2002), which may help adolescents better 
cope with stress when facing a stressful event. 

In summary, in the current study, an online survey was conducted 
during school closures from March–April 2020; the aim was to investi-
gate the associations between parental involvement in adolescents' 
learning at home, adolescents' perceived stress, and negative psycho-
logical outcomes (i.e., depression, anxiety, and posttraumatic stress 
symptoms (PTSS)). The first hypothesis of the present study was that 
higher parental involvement at home would be related to fewer psy-
chological problems among adolescents during the COVID-19 outbreak 
(H1). We also hypothesized that parental involvement would reduce 
psychological problems by reducing the stress that adolescents 
perceived. Specifically, we expected that higher parental involvement 
would relate to lower perceived stress and that lower perceived stress in 
turn would be associated with fewer psychological problems (H2). Given 
that some studies have shown sex differences in adolescents' depression, 
anxiety and posttraumatic symptoms when facing traumatic events 
(Tang et al., 2019; Zhang et al., 2014; S.-J. Zhou et al., 2020), the current 
study also investigated whether sex moderated the mediation. In 
conclusion, the above hypotheses were summarized into one model, and 
a research question was raised as to whether sex plays a moderating role 
in the three hypothesized relationships (see Fig. 1). 

2. Method 

2.1. Participants and procedure 

After obtaining permission from a middle school in Southwest China, 
we conducted an online survey from March to April 2020, when the 
school was closed and all adolescents were in online schooling at home. 
With the help of the school, a link to the questionnaire was sent to the 
students to fill out only with the consent of the students and their par-
ents. All participants were debriefed on the first page of the online 
questionnaire with the following information: a. the purpose of the 
study was to understand the mental health of middle school students 
after the epidemic; b. they were participating in the study anonymously, 
voluntarily and without pay; and c. if they refused to participate in the 
survey, they could simply withdraw from the questionnaire. 

Finally, 1744 junior high school students completed the question-
naire. Eighty-one students were excluded because they had chosen all 
the same responses throughout the questionnaires, which included 
reverse-scored items. As a result, a total of 1663 valid data points 
(effective rate 95.35%) were obtained. There were 712 boys and 951 
girls aged 11 to 18 (Mage = 14.24, SD = 1.04). Of these, 713, 621, and 
329 students were in Grades 7, 8, and 9, respectively. 
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Fig. 1. Conceptual model.  
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2.2. Measures 

2.2.1. Parental involvement at home 
The scale to measure parental involvement at home was adapted 

from a questionnaire on parental support for learning in the home, 
which was derived from the parent questionnaire of the 2012 OECD 
Programme for International Student Assessment (OECD, 2012). The 
Chinese version of this scale has demonstrated good psychometric 
properties (Cheng et al., 2021; Thanh Minh et al., 2020). Students were 
asked, “How often have your parents done the following things with you 
at home since COVID-19?” They then responded to seven items (e.g., 
“They helped me with my homework”) on a five-point scale (1 = never 
or hardly ever, 2 = once or twice thus far, 3 = once or twice a month, 4 
= once or twice a week, 5 = every day or almost every day). The total 
scores of all items were calculated to evaluate the frequencies with 
which parents provided support in their children's education during the 
COVID-19 pandemic. Higher scores represented greater support that 
students received from their parents. The Cronbach's α in the current 
sample was 0.83. 

2.2.2. Stress experienced since COVID-19 
The Perceived Stress Scale (PSS) (Cohen et al., 1983) was used to 

gauge the stress experienced by adolescents from the time of the COVID- 
19 outbreak to the time the current survey was administered. Good 
reliability and validity of the Chinese PSS have been demonstrated in 
previous studies (Chu et al., 2015; Liu and Wang, 2021). The in-
structions were adapted as follows to be suitable to measure the level of 
stress since COVID-19: “The questions on this scale ask you about your 
feelings and thoughts since COVID-19. In each case, you will be asked to 
indicate how often you felt or thought a certain way”. Fourteen items 
were rated by students (e.g., “How often have you felt difficulties were 
piling up so high that you could not overcome them?”) on a five-point 
scale (0 = never, 1 = almost never, 2 = sometimes, 3 = fairly often, 
4 = very often). After 7 reverse-scored items were reverse coded, all 
items were added, and higher scores indicated a higher level of stress 
that students experienced. The Cronbach's α in the current sample was 
0.79. 

2.2.3. Depression 
The current study employed the Center for Epidemiologic Studies 

Depression Scale (CES-D) (Radloff, 1977) to measure the severity of 
depressive symptoms. The CES-D scale contains 20 items (e.g., “I felt 
depressed”), and the Chinese version has also been proven to be valid 
and reliable in many studies (Chen et al., 2021; Wang et al., 2018). The 
instructions were as follows: “Below is a list of the ways you might have 
felt or behaved. Please tell me how often you have felt this way during 
the last month”. Students rated the items using the following four-point 
scale: 0 = rarely or none of the time (less than 1 day for each week), 1 =
some or little of the time (1–2 days for each week), 2 = occasionally or a 
moderate amount of time (3–4 days for each week), and 3 = most or all 
of the time (5–7 days for each week). Four items referring to positive 
feelings were coded in reverse. The total scores were then calculated by 
summing all the items, with higher scores representing more severe 
depression. The Cronbach's α in the current sample was 0.93. 

2.2.4. Anxiety 
The Chinese version of the Zung Self-rating Anxiety Scale (SAS) 

(Zung, 1971) was used to measure adolescents' levels of anxiety. The 
introduction of this scale stated that participants should indicate “how 
the listed items applied to you within the last month”. Then, 20 items 
about physical and psychological symptoms of anxiety were rated on a 
4-point scale, where 1 = none or a little the time, 2 = some of the time, 3 
= a good part of the time, and 4 = most or all of the time. All items were 
added to calculate the original score after the 5 reverse items had been 
reverse coded. Then, the standard score was calculated as the rounded 
number of the original scores multiplied by 1.25. In the present study, 

the Cronbach's α was 0.83. 

2.2.5. Posttraumatic stress symptoms (PTSS) 
The PTSS that adolescents experienced during the COVID-19 

pandemic were measured with the PTSD Check List-Civilian Version 
(PCL-C), which is suitable for assessing reexperiencing, avoidance/ 
numbing and hyperarousal symptoms caused by any traumatic event. 
This scale contains 17 items with no reverse coded items. All items were 
self-rated by adolescents on a 5-point scale (1–5) from “not at all” to 
“extremely”. The PCL-C has also been widely applied with Chinese 
samples, showing good psychometric performance (Liang et al., 2020; 
Zhang et al., 2011). In the current study, the Cronbach's α was 0.95. 

3. Results 

3.1. Prevalence of depression, anxiety and posttraumatic stress symptoms 

To determine the prevalence of depression, anxiety and PTSS, we 
used the following criteria: a. CES-D scores ≥20 represented depression 
symptoms; b. SAS scores of 50–59 represented mild anxiety, 60–69 
represented moderate anxiety, and above 69 represented severe anxiety; 
and c. PCL-C scores ≥38 represented PTSS. Among 1663 adolescents, 
35.4% (41.0% girls vs. 27.9% boys) had depression symptoms, 16.8% 
(18.5% girls vs. 14.6% boys) had mild anxiety, 3.9% (5.0% girls vs. 2.4% 
boys) had moderate anxiety, 1.0% (1.5% girls vs. 0.4% boys) had severe 
anxiety, and 25% (26.0% girls vs. 23.7% boys) had PTSS. 

3.2. Descriptive statistics and correlational analysis 

We performed descriptive statistical analysis and Pearson correlation 
analysis in SPSS 26. As presented in Table 1, parental involvement 
during school closure was negatively associated with adolescents' 
perceived stress and symptoms of depression, symptoms of anxiety and 
PTSS. Perceived stress was positively related to symptoms of depression, 
symptoms of anxiety and PTSS. 

3.3. Test of the moderated mediation models 

Three moderated mediation models with depression (Model 1), 
anxiety (Model 2) and PTSS (Model 3) as the dependent variables were 
conducted in PROCESS 3.5 (Model 59) for SPSS. Age was added as a 
covariate, and the continuous variables that constructed interactions 
were mean centered. To estimate the 95% confidence intervals, 5000 
percentile bootstrap samples were performed. The results for models 1–3 
are summarized in Tables 2 and 3. First, for those paths shared in models 
1–3, we found that higher parental involvement at home was associated 
with lower perceived stress among adolescents and that girls perceived 
more stress than boys. The negative association between parental 
involvement and stress was similar for boys and girls. 

Table 1 
Descriptive statistics and correlations.   

1 2 3 4 5 6 

1. PI –      
2. PS − 0.39*** –     
3. DEP − 0.39*** 0.64*** –    
4. ANX − 0.34*** 0.60*** 0.78*** –   
5. PTSS − 0.31*** 0.60*** 0.71*** 0.69*** –  
6. Age − 0.07** 0.01 0.06* 0.04 0.01 – 
M 20.92 26.83 16.93 41.95 30.81 14.24 
SD 6.80 9.48 10.45 9.52 13.52 1.04 

Note. PI = Parental involvement, PS = Perceived stress, DEP = Depression 
symptoms, ANX = Anxiety symptoms, PTSS = Posttraumatic stress symptoms. 

*** p < .001. 
** p < .01. 
* p < .05. 
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Then, we found some consistent results for depression, anxiety and 
PTSS across models 1–3. On the whole, higher perceived stress was 
related to more severe psychological symptoms, and this relationship 
was more salient for girls than for boys (the simple slopes are presented 
in Table 3 and plotted in Fig. 2). Moreover, after we controlled for the 
mediator (perceived stress), there was still a negative direct effect of 
parental involvement on the three psychological outcomes, and this 
relationship was similar for girls and boys. Some inconsistent results 
across models 1–3 were that a. girls suffered higher depression and 
anxiety symptoms than boys, but they had similar levels of PTSS, and b. 
only depression levels increased with age, while anxiety and PTSS levels 
were unrelated to age. 

Finally, the indirect paths from parental involvement to depression, 
anxiety and PTSS via perceived stress were consistently significant for 
both boys and girls. The size of the indirect effect was not moderated by 
sex in any of the three models, suggesting that the protective effect of 
parental involvement on psychological outcomes through reducing 
perceived stress was similar for both boys and girls. 

4. Discussion 

The present study replicated some of the findings of previous studies 
but, more importantly, contributed new findings on the protective fac-
tors against adolescent psychological problems during COVID-19. First, 
compared with the prevalence of depression (24.3%) (Tang et al., 2019) 
and anxiety (13.0%) (Jin et al., 2014) in Chinese adolescents who had 
not experienced traumatic events, the prevalence of depression (35.4%) 
and anxiety (21.7%) symptoms was relatively high among the current 
adolescent sample from southern China. The prevalence was similar to 
that of other cross-sectional studies that used the same scales as the 
current study and that were conducted with Chinese adolescents during 
the COVID-19 outbreaks (Chen et al., 2021; J. Zhou et al., 2020). In 
addition, the prevalence of PTSS in the current sample (25.0%) was also 
comparable to the meta-prevalence of PTSS (28.34%) in 106,713 people 
experiencing the COVID-19 outbreak (Qiu et al., 2021). Notably, the 
meta-analysis did not include data from people under 18 years old, 
suggesting that no attention has been given to adolescents' PTSS. In 
summary, this study demonstrates that psychological problems in ado-
lescents during isolation cannot be ignored and need intervention just as 
urgently as those of any other group. 

Furthermore, our research highlights that for adolescents, parental 
involvement, as a source of social support, should be more salient during 
home quarantine and school closures than during other times, as other 
social support from peers or teachers, for example, has been interrupted 
and new challenges have occurred (e.g., online schooling). This claim 
was supported by our empirical results, which were consistent with the 
buffering and main effect models of social support (Cohen and Wills, 
1985). Consistent with the buffering model (Cohen and Wills, 1985), 
when adolescents faced the stressful events of COVID-19, parental 
support helped attenuate their stress responses, which in turn prevented 
three negative psychological outcomes (i.e., depression, anxiety and 
PTSS). As we mentioned in the introduction, through parental involve-
ment at home, such as spending time just talking to adolescents and 
helping with homework, parents could discover the difficulties that 

Table 2 
The regression results in three moderated mediation models.  

Regression 
models 

Paths R2 F (df1, 
df2) 

Unstandardized 
coefficients 

95% CI 

Shared parts 
in Model 
1–3 

PI → PS  0.16 79.91*** 
(4, 1658)  

− 0.53*** − 0.61, 
− 0.45 

Sex → 
PS  

− 1.41** − 2.26, 
− 0.56 

Age → 
PS  

− 0.19 − 0.59, 
0.21 

PI ×
Sex → 
PS  

− 0.04 − 0.17, 
0.09 

Model 1 PI → 
DEP  

0.45 226.25*** 
(6, 1656)  

− 0.23*** − 0.31, 
− 0.16 

PS → 
DEP  

0.69*** 0.63, 
0.74 

Sex → 
DEP  

− 1.86*** − 2.62, 
− 1.10 

Age → 
DEP  

0.43* 0.07, 
0.79 

PI ×
Sex → 
DEP  

− 0.02 − 0.14, 
0.10 

PS ×
Sex → 
DEP  

− 0.15** − 0.24, 
− 0.06 

Model 2 PI → 
ANX  

0.38 166.70*** 
(6, 1656)  

− 0.16*** − 0.24, 
− 0.09 

PS → 
ANX  

0.60*** 0.55, 
0.65 

Sex → 
ANX  

− 0.81* − 1.55, 
− 0.08 

Age → 
ANX  

0.23 − 0.12, 
0.58 

PI ×
Sex → 
ANX  

− 0.01 − 0.13, 
0.11 

PS ×
Sex → 
ANX  

− 0.13** − 0.22, 
− 0.05 

Model 3 PI → 
PTSS  

0.37 163.76*** 
(6, 1656)  

− 0.19*** − 0.30, 
− 0.09 

PS → 
PTSS  

0.89*** 0.82, 
0.97 

Sex → 
PTSS  

− 0.09 − 1.14, 
0.96 

Age → 
PTSS  

− 0.03 − 0.53, 
0.46 

PI ×
Sex → 
PTSS  

0.01 − 0.16, 
0.18 

PS ×
Sex → 
PTSS  

− 0.15** − 0.37, 
− 0.12 

Note. PI = Parental involvement, PS = Perceived stress, DEP = Depression 
symptoms, ANX = Anxiety symptoms, PTSS = Posttraumatic stress symptoms. 
Sex was coded as 0 = girls, 1 = boys. 

*** p < .001. 
** p < .01. 
* p < .05. 

Table 3 
The mediation effects and the paths from perceived stress to psychological 
outcomes among boys and girls.  

Paths Sex Unstandardized 
effects 

95% CI Indexes of moderated 
mediation (95% CI) 

PI → PS 
→ DEP 

Girls  − 0.36 − 0.43, 
− 0.30 

0.06 (− 0.04, 0.15) 

Boys  − 0.31 − 0.39, 
− 0.24  

PI → PS 
→ ANX 

Girls  − 0.32 − 0.38, 
− 0.26 

0.05 (− 0.03, 0.13) 

Boys  − 0.26 − 0.32, 
− 0.21  

PI → PS 
→ PTSS 

Girls  − 0.47 − 0.56, 
− 0.38 

0.10 (− 0.03, 0.23) 

Boys  − 0.37 − 0.46, 
− 0.28  

PS → DEP Girls  0.69 0.63, 0.74 NA 
Boys  0.54 0.47, 0.61  

PS → ANX Girls  0.60 0.55, 0.65 NA 
Boys  0.46 0.40, 0.53  

PS → 
PTSS 

Girls  0.89 0.82, 0.97 NA 
Boys  0.65 0.55, 0.75  

Note. PI = Parental involvement, PS = Perceived stress, DEP = Depression 
symptoms, ANX = Anxiety symptoms, PTSS = Posttraumatic stress symptoms. 
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adolescents faced in both life and study in a timely manner and help 
them cope with them. 

Additionally, we also found a direct negative effect of parental 
involvement on the three negative psychological outcomes after con-
trolling for age, sex, and the mediating role of perceived stress. Ac-
cording to the main effect model (Cohen and Wills, 1985), social support 
has generalized benefits or a direct main protective effect on mental 
health irrespective of whether the individual has faced stress. Regular 
support provides a sense of self-worth, stability, and predictability and 
maintains a positive mood and healthy lifestyle that directly benefits 
adolescent mental health. Based on the current study, parental 

involvement, such as eating the main meal around a table with adoles-
cents and spending time just talking to adolescents, may help adoles-
cents maintain a healthy behavioral pattern and positive sense of the 
situation and the self, which help maintain mental health. This result is 
consistent with Tang et al. (2021), which showed that just talking to 
parents about COVID-19 reduced adolescents' depression and anxiety 
symptoms. Importantly, the direct paths and indirect paths from 
parental involvement to the three negative psychological outcomes 
showed no differences between sexes, suggesting that the stress- 
buffering role and direct protective role of parental involvement are 
effective for both boys and girls. 

We also consistently found sex differences in perceived stress and 
depression and anxiety symptoms, with girls perceiving more stress and 
experiencing more depression and anxiety symptoms. This is consistent 
with existing studies finding that being female was associated with a 
higher risk of depression and anxiety (F. Chen et al., 2020; S. Chen et al., 
2020; Gazmararian et al., 2021; Wang et al., 2020b; S.-J. Zhou et al., 
2020). In addition to replicating previous studies, we also found a 
moderating effect of sex on the pathways from perceived stress to the 
three negative psychological outcomes. Specifically, perceived stress 
had a greater impact on depression, anxiety and PTSS among girls than 
among boys. In other words, girls were more vulnerable to perceived 
stress associated with COVID-19. 

In conclusion, we provided new evidence about the role of parental 
involvement in protecting adolescents' mental health during the COVID- 
19 pandemic, and the protective effects were similar for both boys and 
girls. To date, COVID-19 still threatens the lives of many people around 
the world. In China, for example, the epidemic continues to break out in 
some areas, and parts of the country still face the prospect of home 
quarantine at any time. Therefore, although the data from this study are 
one year old, the results still have important implications for current 
mental health interventions for adolescents, especially when facing the 
challenges of home quarantine and school closure. Our results provide 
insights for educators and even public psychology services, showing that 
improving parental involvement, such as telling parents to chat with 
their children about their lives or studies, to provide help with learning, 
and to eat a meal together with their children around a table, would be 
effective in preventing psychological problems during the COVID-19 
pandemic. Moreover, since girls were more vulnerable to COVID-19 
stress, more attention should be given to girls who experience high 
stress when intervening in adolescent mental health. In addition to the 
intervention strategies derived from the findings of this study, it is worth 
noting the advantages and effectiveness of internet cognitive behavior 
therapy (iCBT) to improve mental health during the COVID-19 
pandemic. iCBT not only has been proven to be effective in improving 
insomnia and PTSS (Sijbrandij et al., 2016; Soh et al., 2020) but also is 
an important means of obtaining professional help for adolescents in 
quarantine (Ho et al., 2020a; Zhang and Ho, 2017). 

Despite the contributions we made, the current study also suffers 
from several limitations. First, the cross-sectional design fails to show 
the causal effect of parental involvement on psychological outcomes. It 
is possible that adolescents with better mental health encouraged higher 
parental involvement. Future studies should employ a longitudinal 
design to further verify the results we found. Second, all variables were 
self-reported by adolescents, which may have strengthened or weakened 
the actual relationships between variables. Although self-perceived 
support from parents is important for adolescents, it would be better 
for future studies to collect parents' reported parental involvement to 
replicate our results. Furthermore, this study used self-report question-
naires to measure psychiatric symptoms and did not make clinical di-
agnoses. The gold standard for establishing psychiatric diagnosis, 
involving structured clinical interviews and functional neuroimaging 
(Ho et al., 2020b; Husain et al., 2020a, 2020b), should be considered in 
future studies. Finally, although the sample size in our study was not 
small, our sample still limited the ability of our results to be generalized 
to all adolescents because all of the participants were from one junior 

Fig. 2. The moderating effect of sex on the association between perceived stress 
and negative psychological outcomes. 
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high school in southwestern China. A more representative sample is 
necessary for future research. 
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