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Abstract

Background: The 2019 coronavirus (COVID-19) has caused enormous negative impacts on adolescents' routines,
social interaction, interpersonal relationships, psychosocial well-being, and physical health. Nevertheless, theo-

ries suggest that individuals also often seek out solutions that may facilitate positive changes when they are faced
with uncertainty and crisis. However, the existing literature has disproportionately focused on the negative effect of
COVID-19 on adolescents, and scant research has examined to what extent and in what aspects adolescents would
experience positive changes in times of the pandemic. This pre-registered research aims to bridge said gaps by: (1)
exploring different profiles of positive changes in various life outcomes in Chinese adolescents over the COVID-19
pandemic; (2) examining the role of resilience in differentiating different profiles; (3) comparing adolescents' mental
health across profiles.

Method: Participants were 2,567 adolescents aged 12 to 24 recruited from 32 provinces in mainland China (66.89%
females; M, = 19.87 years, SD=2.02). Through an online survey, participants rated how much their lives of different
domains had experienced positive changes since the outbreak of the pandemic. They also answered standardized
questionnaires that measured their resilience and mental health.

Results: Results of latent profile analysis revealed three profiles: limited positive changes (33.3%), partial positive
changes (49.5%), and overall strong positive changes (17.2%). Moreover, adolescents with a higher level of resilience
were more likely to be categorized into the partial positive changes profile compared to the limited positive changes
profile and categorized into the overall strong positive changes profile compared to the other two profiles, after con-
trolling for multiple covariates. Adolescents in the overall strong positive changes profile had better mental health than
their counterparts of the other two profiles.

Conclusion: Chinese adolescents appear to experience positive changes in various life outcomes during the COVID-
19 pandemic, especially for those with high levels of resilience. Such positive changes have important implications on
adolescents'mental health.
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Latent profile analysis

The COVID-19 has already lasted for two years since
the first case was reported, heavily affecting people’s
routines, mental health, and well-being worldwide [1].
Governments have been implementing strict measures
against the spread of the coronavirus, such as lockdowns,
studying/working from home, physical distancing,
restraining social interactions, and quarantine. Although
these measures are effective, they have also caused sub-
stantial side effects, such as inducing isolation and
increasing loneliness and worries [2]. Adolescents, the
population aged 10 to 24 [3],' are considered particularly
vulnerable to the social effects of the aforementioned
measures, as the measures have disrupted adolescents’
life structure and led to many negative life outcomes [4].
Adolescence is a developmental period marked by rapid
physical and social-emotional changes, onset of many
mental disorders, and increased time investment with
peers [5, 6]. Research has well documented the nega-
tive effects of COVID-19 on adolescents’ psychosocial
outcomes, such as heightened mental health problems,
increased screen time, more alcohol use, reduced well-
being, and decreased physical activity [7—10]. Meanwhile,
some studies also unexpectedly found that adolescents
reported positive changes in some life outcomes, such as
more time to sleep and increased psychosomatic health
[8, 9]. These findings lead to intriguing, yet largely under-
explored, questions: to what extent adolescents would
experience positive changes in life outcomes in times of
the COVID-19 pandemic? If they do, who are more likely
to have such experience and what are its impacts on men-
tal health? Understanding these questions is paramount,
as the findings would shed light on how we can foster
positive youth development during COVID-19. However,
the existing literature has disproportionally examined the
negative impacts of COVID-19 on adolescent develop-
ment and scant research has focused on the positive side.
This study aims to bridge these gaps.

Some theoretical frameworks shed light on the possi-
bility that individuals may show positive changes in times
of the COVID-19 pandemic. According to the two con-
tinua model of mental health [11], mental distress and
mental health co-exist on one continuum, with one polar
indicating the presence/absence of mental illness (e.g.,
anxiety, loneliness) and the other continuum indicating

! We pre-registered that this study would focus on adolescents aged 12 to 25.
But in this study we decided to focus on adolescents aged 12 to 24 to follow
the definition of adolescents by Sawyer et al. (2018).

the presence/absence of mental health (e.g., well-being).
For instance, Li et al’s research found that Chinese pop-
ulation used both negative words related to anxiety and
depression and positive words related to happiness and
life satisfaction on the internet immediately before and
soon after COVID-19 occurred [12]. Second, positive
psychology proposes that when individuals encounter
uncertainty and adversity, they often seek positive solu-
tions [13]. When individuals are able to use the crisis in
a transformative way to develop new practices, new pro-
cesses, and new outlooks, there comes a building effect
which fosters personal growth and helps individuals
improve mental health [14]. For instance, Waters and col-
leagues found that positive interpretation used by ado-
lescents during COVID-19 predicted levels of growth as
this practice was an important coping process that builds
and expands personal growth [15]. These frameworks
together suggest that research should not only examine
the presence/absence of young people’s mental distress,
but it is also time to investigate the other continuum such
as experiences of positive changes during the COVID-19
pandemic.

Although research on young people’s positive changes
in life outcomes has been surprisingly limited, a few rel-
evant studies are informative. For instance, a narrative
review postulated that successfully navigating the chal-
lenges of COVID-19 would strengthen adolescents’ sense
of community, family cohesion, and personal growth and
mental health [4]. The review further considered that
young people’s ability to cope with the pandemic is deter-
mined by demographic, social (e.g., social support), and
individual (e.g., ability to make meaning from the crisis)
factors. One quantitative research examined positive
changes in life outcomes in Scottish adults during the
initial lockdown [16]. It found that participants reported
positive changes in various life outcomes, with higher
levels in some aspects (e.g., more appreciative of things
usually taken for granted) than in others (e.g., spent less
time on screen or devices outside of work hours). The
results also found that females, younger people, and indi-
viduals with better health reported higher levels of posi-
tive changes. Fioretti and colleagues (2020) conducted a
qualitative study in over 2700 Italian adolescents asking
them to complete narrative tasks during the first week of
April 2020 [17]. Besides disclosing four negative themes,
they also found four themes related to positive experi-
ences, including “being part of the extraordinary expe-
rience’;, “discovering oneself’, “sharing life at a distance”
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and “re-discovering family” These preliminary studies
are informative, but they either did not focus specifically
on adolescents or did not quantify the positive changes.
Moreover, whether adolescents in other countries (e.g.,
China) experience the similar changes remains largely
unknown. Further investigation into this issue is neces-
sary as adolescents’ experience of the changes in life out-
comes is associated with the evolvement of COVID-19
which varies greatly in different countries.

While Chinese adolescents likely experience similar
changes in many outcomes as found in young people
from other countries (e.g., routines, screen time), they
may also face some unique changes in certain aspects
(e.g., patriotism). China was the first country announc-
ing lockdowns at the beginning of COVID-19 (i.e., from
late January to mid-April 2020). Nevertheless, people’s
lives have gradually, yet fully, returned to normality since
summer 2020 owing to concerted efforts ranging from
governments’ rapid response and effective measures to
citizens’ compliance and solidarity. Since then, govern-
ment of different levels in mainland China has been con-
tinuously implementing stringent measures nationwide
and the pandemic has been under well control over time,
despite a few regional recurrences. Along the course of
fighting against the COVID-19 pandemic, social media
in China (e.g., Douyin, Weibo, and Wechat) played a key
role in distributing instant messages, reporting news and
policies about the pandemic, and more importantly, con-
veying ‘positive energy’ (zheng neng liang) [18]. As a pop-
ular social byword adopted in everyday Chinese political
discourse on social media, positive energy is defined as
‘the capacity to induce positive emotions and/or atti-
tudes, the potential to induce constructive/conciliatory
discourses and/or actions, in individuals or collectives
such as the society and nation. Those positive emotions/
attitudes/thoughts so induced are also simply referred to
as positive energy, as is any event/discourse that is said
to contain positive energy” [19]. Positive energy affirms
and propagates patriotism, nationalism, and socialism
with the Chinese characteristics and therefore it has
been widely and frequently promoted on social media
[19]. During the anti-pandemic period, positive energy
was particularly prevalent on social media in China,
potentially influencing Chinese adolescents to become
more appreciative, respectful, grateful, and patriotic [18].
Given such special circumstance in the Chinese con-
text, it would be necessary for us to examine the extent
to which Chinese adolescents would experience posi-
tive changes in the aforesaid life outcomes as well. In
addition, because people may show positive changes in
multiple aspects of life outcomes [16, 17], person-cen-
tered approach with multiple indicators is considered an
appropriate method to capture the complex patterns [20].
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Going beyond exploring the extent to which Chinese
adolescents would experience positive changes in vari-
ous life outcomes, we are also interested in examining
the role of resilience and the impact of such changes on
mental health outcomes. Resilience refers to the capacity
of a system to adapt successfully to significant challenges
that threaten its function, viability, or development [21].
Prior studies consistently found that resilience, as a cru-
cial character strength, is an important asset that helps
young people cope with COVID-19, bounce back, and
even grow from the pandemic to gain personal develop-
ment [22-24]. These studies suggest that young people
with higher levels of resilience would be more prone to
experience positive changes. Besides, the buffering, bol-
stering, and building effects of positive psychology sug-
gest that gaining personal growth from COVID-19 would
facilitate a better mental health [14], which suggests that
young people with wider (i.e., more aspects) and deeper
(more intense) positive changes in life outcomes would
show better mental health.

Taken together, this study examined three questions to
contribute to the literature regarding adolescents’ posi-
tive changes in life outcomes over the past 2 years in a
national sample of Chinese adolescents aged 12 to 24
(N=2567). First, we explored different profiles of posi-
tive changes in life outcomes. This topic is exploratory
in nature, but we expected that distinct profiles would
emerge. Second, we examined the extent to which resil-
ience would be related to the membership of profiles.
Given the importance of resilience to successful adap-
tation to crises, we hypothesized that adolescents with
high levels of resilience would be more likely to be in
a profile indicating more positive changes. Third, we
examined whether adolescents with different profiles of
positive changes would have different mental health out-
comes. Based on the viewpoints of positive psychology,
we hypothesized that adolescents in a profile indicating
more positive changes would have better mental health
than those in profile indicating fewer positive changes.

Method

Participants and procedure

Participants of this study were from a larger survey
that investigated Chinese public’s intention/motivation
of getting COVID-19 vaccine and its correlates. Stu-
dent helpers (N=168) from various regions in China
volunteered to spread an online survey link on their
social networks via different social media platforms
(e.g., WeChat). Within the survey period (from 23-July
to 12-August, 2021), 3273 participants provided con-
sent and completed the survey. As a quality control, we
excluded a number of participants because: (1) their age
was out of our expected range (<12 or>90 years old;
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N=11); (2) they were living oversea (N=7); (3) they
had duplicate IP address (N=195), or (4) they answered
the survey too fast according to Leiner’s relative speed
index (>2; N=75)* [25]. The remaining 2985 partici-
pants constituted the final sample of the larger survey
(Mge =22.07 years; 1966 females).

Participants aged 12 to 24 from the said larger survey
consisted of the sample of this study. The current sam-
ple size was 2567 adolescents from 32 provinces/regions
in China (1717 females; M,,.=19.87 years, SD=2.02).
Among them, 90.8% were full-time students. In addi-
tion, 157 and 28 participants reported that they had his-
tory of physical or psychiatric illness, respectively; and 44
participants reported that they were directly related to
COVID-19 (e.g., confirmed/suspicious cases and/or rela-
tives/friends of the confirmed cases, etc.).

This study was approved by the ethical committee of
Guangzhou University. The survey was conducted online.
Participants (or their guardians) provided consent by
checking the box in the front page of the survey that fully
explained the study. They reserved the right to withdraw
from the survey at any time. Participation was volun-
tary and no incentive was provided. We did not collect
identifiable personal particulars and confidentiality was
stressed.

Measures

Positive changes in life outcomes

We adapted the positive events subscale of the Epidemic-
Pandemic Impacts Inventory used in previous study to
measure Chinese adolescents’ positive changes in life
outcomes [16]. The original subscale has 21 items meas-
uring whether participants have experienced positive
changes during the initial lockdown across a number of
life outcomes (e.g., relationships, physical activity, sleep,
work) with binary response options (i.e., yes or no) [16].
In the present study, we modified the said subscale in sev-
eral aspects to suit the current participants better. First,
we grouped some items that had similar meaning. For
instance, in the original subscale, the items “more qual-
ity time with partner or spouse” and “more quality with

2 Leiner’s relative speed index was calculated in the following steps. First,
although the questionnaires administered to participants who had and who
had not got vaccinated were largely the same, several questionnaires were dif-
ferent, thus resulting in different completion time between the two groups of
participants. Hence, we split the two groups and gauged the relative speed
index of each participant for each group. Second, we calculated the median
completion time for each group. Third, we used each participant’s completion
time to divide the median completion time of the group he/she was in, and a
relative speed index could be obtained. For instance, if the median completion
time of the non-vaccinated group was 600 s, a participant in this particular
group had a completion time of 200 s. Then, this participant’s relative speed
index was 600/200=3 and he/she should be excluded because his/her index
was larger than the cut-off point (i.e., 2).
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children” were combined and modified as “more quality
time with family members”. Second, as mentioned above,
adolescents in China might have been frequently fed up
with information with positive energy [18] and patriotism
[26] over the past two years. In this regard, we added a
few items to reflect this situation, such as “become more
grateful” and “become more patriotic” Last, we changed
the binary response options to a five-point scale (from
1 =strongly disagree to 5 =strongly agree) so as to capture
larger variances. A higher score indicates higher levels of
positive changes in life outcomes. The final scale has 19
items. Two experts evaluated all the items, considering
the items had good content validity and they were appro-
priate in the Chinese context. Participants were asked to
rate how much they had experienced the listed positive
changes in various life outcomes since the outbreak of
COVID-109. The full set of items are illustrated in Table 2.
The Cronbach’s a of this scale was 0.95 in this study.
Resilience

We used the Brief Resilience Scale [27] to measure par-
ticipants’ ability to bounce back. In this study, the Chi-
nese version of BRS was used [20]. This scale has 6 items
rated on a five-point scale (from 1=strongly disagree to
5=strongly agree). A higher mean score indicates bet-
ter ability to bounce back from stressors. Sample items
are “It does not take me long to recover from a stressful
event” and “I usually come through difficult time with lit-
tle trouble” The Cronbach’s « of this scale was 0.69 in this
study.

Mental health

We used GHQ-12 [28] to measure participants’ mental
health. The Chinese version of this scale was used [29].
This measure consists of 12 items which are either stated
in negative or in positive wordings. Participants were
asked to rate on these items according to their situation
over the past month compared to their usual situation.
All items are rated on a four-point scale (from 1= better
than usual to 4=much worse than usual). A higher mean
score indicates more mental distress (i.e., less mental
health). Sample items are “feel unhappy and depressed”
and “lose confidence in self” The Cronbach’s « of this
scale was 0.90 in this study.

Covariates

We measured several demographic variables as covari-
ates, as they had been found to be associated with vari-
ous life outcomes in Chinese public at the beginning
of COVID-19 [30]. These covariates include biological
sex (l=male, 2=female), age, their relationship with
COVID-19 (1 =directly related, such as confirmed/suspi-
cious case and/or relatives/friends of the confirmed cases,
etc., 2=not related), history of physical and psychiatric
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Table 1 Summary of latent profile models
Log Numberof  AIC BIC aBIC Entropy  LMRT BLRT Class size
Likelihood Free pvalue  pvalue per profile
Parameter
1 Profile —61,123.07 38 122,322.13 122,544.45 122,423.71 - - - 2567
2 Profiles — 53,446.73 58 107,009.47 107,348.80 107,164.51 0.92 <.001 <.001 1434/1133
3 Profiles —49,960.22 78 100,076.43  100,532.77  100,284.94  0.93 <.001 <.001 854/442/1271
4 Profiles —48,553.91 98 97,303.82 97,877.16 97,565.79 0.95 533 <.001 62/413/932/1160
Bolded entries represent the solution chosen in this study
Table 2 Means, standard deviations, and MANOVA tests for indicators among the three profiles
Items Profile 1 Profile 2 Profile 3 F(2,2564) p nzp
M SD M SD M SD
1.More quality time with family members 303 078 451 073 353 078 53363 <.001 29
2.Improved relationships with family 2.90 0.66 444 0.77 3.39 0.71 699.64 <.001 35
3.Improved relationships with friends 294 062 440 083 334 069 65381 <.001 34
4.Pay more attention to personal physical health 350 076 481 046 410 060 63262 <.001 33
5.Have more time to explore and cultivate new hobbies 303 073 462 064 363 073 72588 <.001 36
6.Have better quality of sleep 2.71 070 429 094 312 076 60941 <.001 32
7.Become more grateful 314 071 4.78 044 392 061 1052.79 <.001 45
8.Live a healthier life (e.g., healthier diet, less smoking & drinking) 304 071 479 048 383 064 1122.81 <.001 A7
9.Spent less time on screens or devices outsides of work/study hours 246 079 413 109 294 087 51870 <.001 29
10.Be more appreciative of your current work/study 2.96 067 470 062 372 063 1094.71 <.001 46
11.Become more helpful (e.g., donate goods, do voluntary work) 321 0.64 481 0.45 3.95 0.55 1193.33 <.001 48
12.Become more respectful to others 3.21 061 483 042 401 0.51 1413.58 <.001 52
13.Become more concerned about national and international news 370 073 491 033 429 054 65761 <.001 34
14.Cherish the life even more 3.64 0.76 4.94 0.29 4.40 0.52 803.40 <.001 .39
15.Become more patriotic 384 081 496 019 450 053 570.77 <.001 31
16.Found greater meaning in your own life 308 064 489 034 401 061 1492.07 <.001 54
17.Experience more positive emotions (e.g., happy, joyful, excited) 290 060 488 033 387 065 171068 <.001 57
18.Become more optimistic about the future 294 060 490 031 398 060 191775 <.001 60
19.Feel stronger well-being 297 061 489 032 395 063 169765 <.001 57

illness (1 =yes, 2=mno), and their current physical health
condition (from 1=very poor to 5=very good).

Data analyses

We analyzed the data with SPSS 26.0 and Mplus 7.31
[31]. The variables examined in this study had never been
used in other studies. The research questions, hypoth-
eses, and the data analytic plan were pre-registered at
aspredicted.org (protocol number: #73896). First, we
conducted preliminary analyses, including means and
standard deviation. Second, we carried out latent profile
analysis (LPA) to examine the first research question. All
the 19 items listed in Table 2 were used as the indicators
of analysis. We first started with one-profile, and then
increased the number of profiles systematically until we

identified the best fitting model according to a number
of indices, including Akaike Information Criteria (AIC)
[32], Bayesian Information Criterion (BIC) [33], adjusted
BIC (aBIC), Lo-Mendell-Rubin Adjusted Likelihood
Ratio Test (LMRT) [34], and Bootstrapped Likelihood-
Ration Test (BLRT) [35]. Smaller values of AIC, BIC, and
aBIC indicated better model fit. The p-value values asso-
ciated with LMRT and BLRT indicate whether the k-pro-
file model (p <0.05) or the k-1 profile model (p > 0.05) has
a better fit. Besides, the value of entropy no less than 0.6
indicates good profile separation [36]. In addition, we
also considered theoretical meaningfulness of the profile
[37] and the proportion of participants represented in the
profiles [38]. As a rule of thumb, no profile should have
a group comprised of less than 5% of the participants
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[39]. Multivariate analysis of variance (MANOVA) was
conducted to examine whether the mean level of each
indicator significantly differed across profiles. P-values
and effect sizes (172p) were used to judge the significance.
Third, we performed a logistic regression model using
a three-step procedure in Mplus (i.e., R3STEP auxiliary
command) [36] to examine the second research ques-
tion after identifying the best-fitting model. Logits from
the model output were transformed into odd ratios for
explanation purposes. Demographic variables measured
above were included in the model as covariates. Fourth,
analysis of variance (ANOVA) was performed to exam-
ine the third research question, with the average score
of GHQ as the dependent variable and the profiles as
the independent variables. Both p-values and effect size
(172p) were used to determine the significance. Based on
ANOVA, we further conducted ANCOVA controlling for
covariates. Finally, as a robust check, we replicated the
analyses for research questions 2 and 3 with winsorized
scores of resilience and GHQ,? respectively.

Results

Preliminary analysis

Descriptive analysis found that participants overall
reported above-medium levels of positive changes in
life outcomes (M=3.74, SD=0.61). Besides, partici-
pants reported medium level of ability to bounce back
(M=3.17, SD=0.55) and relatively low levels of mental
distress (M =1.95, SD =0.49).

Profiles of positive changes in life outcomes

As shown in Table 1, latent profile analysis found that
the 3-profile solution described the optimal number of
profiles for changes in life outcomes. According to the
fit indices, the 3-profile solution demonstrated a better
fit than the 2-profile solution, as indicated by significant
LMRT (p<0.001) and BLRT (p<0.001). By contrast, the
4-profile solution was not better than the 3-profile solu-
tion, as indicated by insignificant LMRT (p=0.533).
Besides, the values of AIC, BIC, and aBIC decreased as
the number of profiles increased, and such decrease
appeared more apparent between 1-profile and 2-profile
solutions and between 2-profile and 3-profile solutions
than the one between 3-profile and 4-profile solutions.
Moreover, no group contained less than 5% of the par-
ticipants for the 3-profile solution, but one group of the
4-profile solution contained less than 5% of the partici-
pants. Taken together, we selected the 3-profile solution
as the final solution. This solution showed high entropy
(i.e., 0.93). The average posterior profile membership

3 Winsoring approach (Tukey, 1962) was used to handle the outliers of the
resilience and GHQ by replacing the outliers with the nearest number within
the -3 to+3 SD range.
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probability was high, with 96.7%, 97.1%, and 97.2% for
the first, second, and the third profile, respectively.

Table 2 presents the raw score of each indicator in each
profile and the results of MANOVA. We labelled the
first profile as “limited positive changes”. This profile con-
sisted of 33.3% of participants. Participants in this pro-
file showed positive changes in only a few aspects of life
outcomes, mainly concerning personal health (e.g., item
3 & 14) and social responsibility (e.g., items 13 & 15), and
such changes were moderate, as their scores were not far
from the mid-point (i.e., 3.00). We labelled the second
profile as “overall strong positive changes” This profile
contained about 17.2% of the participants. Participants
in this profile reported positive changes in all the listed
aspects of life outcomes at high level (i.e.,>4.00). We
labelled the third profile as “partial positive changes”. This
profile contained about half of the participants (49.5%).
Participants in this profile showed positive changes in
several aspects related to self-care (e.g., items 4, 5, & 14),
positive virtues (e.g., items 7 & 12), social responsibility
(e.g., items 11, 13 & 15), and emotional and psychologi-
cal well-being (e.g., items 17 to 19). The magnitudes of
changes in these aspects were higher than the mid-point
but did not reach high levels (>4.00).

We conducted a MANOVA analysis to examine
whether the indicator scores were different across pro-
files. The results indicated a significant multivariate test,
Wilk’s A\=0.17, F(38, 5092) =188.61, p<0.001, 172p=0.59.
Results of between-subject effects revealed significant
main effect for each indicator. Post-hoc multiple com-
parison with Bonferroni correction found that the over
strong positive changes profile had significantly higher
levels on all indicators than the other two profiles and
that the partial positive changes profile had significantly
higher levels on all indicators than the limited positive
changes profile.

The association between resilience and different profiles
The results of logistic regression are summarized in
Table 3. As shown, compared to the limited positive
changes profile, participants with 1 unit increase in
resilience were 2.01 and 1.43 times more likely to be
the members of the overall strong positive changes and
the partial positive changes profile, respectively, net the
effects of multiple covariates. Moreover, compared to
the partial positive changes profile, participants with 1
unit increase in resilience were 1.40 times more likely
to be the members of the overall strong positive changes
profile, even after controlling for covariates. In addi-
tion, replication with winsorized score of resilience as
the predictor yielded very similar findings.
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Table 3 Logistic regression of class membership on predictors
Predictors Estimate SE p OR OR95% CI
Profile 1 (reference group) vs. Profile 2
Resilience 0.70 0.13 <.001 201 [1.56,2.60]
Sex (1 =male, 2=female) — 0.05 0.13 698 0.95 [0.73,1.23]
Age —0.13 0.03 <.001 0.88 [0.83,0.93]
Relation with COVID-19 (1 =related, 2 =non-related) 091 0.53 089 248 [0.88,7.02]
History of physical illness (1 =yes, 2=no) 0.51 034 132 167 [0.86,3.24]
History of psychiatric illness (1 =yes, 2=no) — 041 0.68 552 0.66 [0.18,2.52]
Current physical health status 0.84 0.10 <.001 232 [1.90, 2.82]
Profile 1 (reference group) vs. Profile 3
Resilience 0.36 0.10 <.001 143 [1.18,1.74]
Sex (1 =male, 2=female) 0.26 0.11 012 1.30 [1.05,1.61]
Age 0.01 0.02 708 1.01 [0.97,1.05]
Relation with COVID-19 (1 =related, 2 =non-related) 0.82 036 020 227 [1.12, 4.60]
History of physical illness (1 =yes, 2=no) 0.13 0.19 513 1.14 [0.78, 1.65]
History of psychiatric illness (1 =yes, 2=no) 0.20 0.50 694 1.22 [046, 3. 25]
Current physical health status 0.49 0.07 <.001 1.63 [142,1.87]
Profile 3 (reference group) vs. Profile 2
Resilience 0.34 0.1 003 1.40 [1.13,1.74]
Sex (1 =male, 2=female) —032 0.12 011 0.73 [0.57, 092}
Age —013 0.03 <.001 0.88 [0.83,0.93]
Relation with COVID-19 (1 =related, 2 =non-related) 0.09 0.55 873 1.09 [0.37,3.22]
History of physical illness (1 =yes, 2=no) 039 034 253 148 [0.76,2.88]
History of psychiatric illness (1 =yes, 2=no) — 061 0.65 350 0.54 [0.15, 1.94]
Current physical health status 0.36 0.09 <.001 143 [1.20,1.71]
The differences in mental health among different profiles Discussion

The results of ANOVA analysis found a significant main
effect across the limited positive changes (M =2.09,
SD=0.45), partial positive changes (M=191,
SD =0.44) and overall strong positive changes (M =1.79,
SD=0.62) profiles, F(2, 2564)=65.77, p<0.001,
;72p=0.05. Post-hoc multiple comparison with Bonfer-
roni correction found that the adolescents in the over-
all strong positive changes profile had a significantly
lower level of mental health problems than those in the
other two profiles and that adolescents in the partial
positive changes profile had a significantly lower level of
mental health problems than those in the limited posi-
tive changes profile. We further conducted ANCOVA
analysis controlling for covariates, the effect of profile
on mental health problems remained significant, F(2,
2558) =32.10, p<0.001, ;72p =0.02. In addition, replica-
tions with winsorized score of GHQ-12 as the outcome
yielded very similar findings for both ANOVA and
ANCOVA analyses.

According to the two continua model of mental health
and ideas from positive psychology [11, 13], young peo-
ple may also experience positive changes when they are
faced with uncertainty and adversity. However, the exist-
ing literature has disproportionately focused on ado-
lescents” mental distress and surprisingly little research
has investigated the extent to which young people would
experience positive changes in times of COVID-19 pan-
demic. This study bridged this gap with three findings.
First, we revealed three qualitatively distinct profiles of
positive changes in life outcomes in Chinese adolescents.
Second, adolescents with a higher level of resilience were
more likely to be in a profile indicating more positive
changes. Third, more positive changes in life outcomes
were related to better mental health.

Previous studies found that while some life outcomes
(e.g., screen time, mental health, and well-being) deterio-
rated during COVID-19, other outcomes (e.g., psycho-
somatic health and sleep time) might improve [8, 9]. The
emergence of three different profiles of this study recon-
ciles the said inconsistent findings. A recent review has
pointed out that people’s adjustment outcomes may vary
across domains and over time during COVID-19, with
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some people showing better outcomes in some aspects
at a certain period and other people in other aspects
at a different period [20]. Our findings are consistent
with this viewpoint. As illustrated in Table 2, some par-
ticipants showed positive changes in more aspects and
reported higher levels of positive changes than others.
This finding is also consistent with prior research that
found that Scottish public generally reported positive
changes in multiple life domains but that the intensity of
changes varied across domains [16].

Of note, participants across profiles showed relatively
higher positive changes in life outcomes related to per-
sonal health and survival (e.g., pay more attention to
physical health) and to social and ideological issues
(e.g., become more patriotic). According to terror man-
agement theory [40], the former may reflect that ado-
lescents manage the anxiety induced by the pandemic
through actively engaging in thoughts and behaviors
that prolong their survival. The latter may result from
the (positive) information spread among the Chinese
public during COVID-19 [18]. Of note, a crucial reason
why adolescents reported more positive changes in pat-
riotism would be related to Chinese government’s strong
intervention on the internet, such that the government
use social media to distribute positive energy while dis-
couraging any contents related to “negative energy” [18,
19]. As young people aged 10—29 are main users of inter-
net and social media in China (China Internet Network
Information Center, 2021) [41], their ideology is more
likely to be affected by social media contents. In addition,
schools of different levels are important places for youth
patriotism education in mainland China [42], suggesting
that students would be more likely to have such positive
changes compared to non-students. However, given that
we did not focus specially on patriotism in this study
and the number of non-student participants was less
than 10% of the sample size, we did not further compare
whether patriotism of students would be higher than that
of non-students, and this would require further research
in the future as appropriate.

Moreover, participants across profiles showed relatively
lower levels of positive changes in issues related to rou-
tines (e.g., spent less time on screen and sleep quality).
This may be because school closure has been enforced
and online learning via digital devices has been adopted
from time to time in different regions over the past two
years. Regarding screen time, research found increased
in frequency and duration of recreational internet use in
Chinese children and adolescents, especially among boys
[43], probably because of more access to digital device
during the pandemic. In sum, these findings implied that
the preventive measures appeared to affect Chinese ado-
lescents’ routine quite extensively.
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The age range that defines adolescence may affect the
current findings and this deserves more discussion. Saw-
yer et al. defined adolescence as young people aged 10
to 24 years considering multiple aspects, such as brain
development, completion of higher education, marriage,
parenthood, and adult responsibility [3]. Such definition
aligns with the Chinese society where more than half of
young people are now receiving tertiary education right
after high school, completing their college/university at
their mid-20 s, and postponing the timing for marriage
and parenthood [44, 45]. As such, using Saywer et als
age range to define adolescence appears acceptable in
the current study. Nevertheless, adolescents with dif-
ferent ages may be affected by COVID-19 differentially,
which may therefore affect the formation of profiles. For
instance, the COVID-19 may affect school-going adoles-
cents (who are usually younger) more on school-related
issues, such as disruption of school routines while the
pandemic may affect working adolescents (who are usu-
ally older) more on the issues related to (un)employment
and financial stress [46]. In addition, our current results
showed that younger adolescents experienced fewer posi-
tive changes in life outcomes. This may be because older
adolescents (e.g., college/university students) have bet-
ter cognitive ability and more wisdom to evaluate and
appreciate the governments and people’s efforts in fight-
ing against the pandemic. As such, they have experienced
more positive changes. However, we must acknowledge
that school-going adolescents were over representative
and most of them were college or university students.
Given this, we were unable to further examine whether
adolescents at different ages/school levels would form
different profiles. Thus, we encourage future studies to
re-examine this issue among adolescents of different ages
and with different demographic status (e.g., students vs.
non-students).

As predicted, adolescents with a higher level of resil-
ience were more likely to be in the profile indicating more
positive changes. According to the risk-resilience model,
individuals with more personal or social assets would
better cope with stressors to maintain adjustment [47]. In
support of this idea and prior findings [22, 27], the cur-
rent results suggest that resilience is an essential personal
asset that helps adolescents navigate the stressors dur-
ing COVID-19 and achieve more positive changes. One
possible explanation may be because resilience supports
adolescents’ reflective functioning, which is an essential
factor that facilitates effective meaning-making from
stressful events and personal growth [48-50]. Of note,
individual’s ability to reflect and make meaning depends
on their wisdom and cognitive ability which also increase
as they age [51]. This, again, suggests that age may have
implications on the current findings. Future research may
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also re-examine the role of resilience/meaning-making
ability in the experience of positive changes in life among
youth of different ages. A clinical implication of the find-
ing is that enhancing adolescents’ ability to bounce back
might be a promising way to help them achieve personal
growth during the pandemic.

Adolescents perceiving overall strong positive changes
in multiple life outcomes over the past two years showed
better mental health over the past month, which con-
firmed our hypotheses. This finding is not surprising, as
participants who are resilient, successfully recover from,
and effectively make meaning of the pandemic are more
likely to have better adjustment, such as mental health
[20]. Nevertheless, what merits attention is that the lev-
els of mental health problems found in this study were
relatively low, in contrast to prior findings that revealed
adolescents, both in China and worldwide, showed sali-
ent mental health problems during COVID-19 [52-56].
One possible reason to explain such difference is that
most of the prior findings were conducted at the first
and second stages of COVID-19 while the current
research was conducted at the third stage of COVID-19
in China. According to Fegert et al’s (2020) three-stage
model of pandemic, people’s mental health is supposed
to be more disrupted at stages one (i.e., when the pan-
demic starts) and two (i.e., when the pandemic peaks),
but people’s mental health is supposed to proliferate as
COVID-19 enters the last stage (i.e., back to normality).
By the time of data collection, the Chinese government
has well controlled the pandemic and people’s lives has
largely returned to normality. As such, it is not surpris-
ing that our participants showed relatively low levels of
mental distress.

This research has several limitations. First, the life
outcomes examined in this research are not exhausted,
although these outcomes are appropriate for Chinese
adolescents and most of them have been examined in
prior research [16]. Second, this sample was not nation-
ally representative, as girls were over represented accord-
ing to Chinese census [57] and the sample size of different
regions differed considerably. Third, utilizing longitudi-
nal design to examine adjustment during COVID-19 is
promising as it allows direct comparison across periods
[20], but the design of this research is cross-sectional in
nature. Nevertheless, we consider that the current find-
ings are still valuable in that they reflect adolescents’
overall perception of the positive changes in life outcomes
over the past two years. These results are meaningful,
as scant research has specifically examined this issue so
far. Future research may continue examining this topic
with standardized measures, more representative sam-
ples, and longitudinal design. In addition, cross-cultural
comparison would be also promising, as how adolescents
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perceive their lives have changed is supposed to be
related to the pandemic situation surrounding them and
the effectiveness/side effects of the measures adopted in
different nations/regions.

Conclusion

Despite the negative psychosocial effects induced by
COVID-19 on adolescent development, it is also nec-
essary to understand young people’s positive changes,
which is important to shed light on personal growth in
times of crisis. Our research finds that Chinese adoles-
cents report positive changes in various life outcomes at
different levels, especially for resilient adolescents. Such
changes have important implications on young people’s
mental health. Given that the current topic is crucial
yet largely underexplored, we encourage future research
to focus more on adolescents’ positive development in
times of the COVID-19 pandemic.

Acknowledgements
None.

Authors’ contributions

LJB and DK: Study conceptualization and design, data analysis, manuscript
drafting and revision. LZH: Data collection and data entry. LJB and DK: Data
analysis, reviewed, and edited the manuscript. All authors have agreed to
authorship and order of authorship for this manuscript.

Funding
This work was supported by the Guangzhou Education Scientific Research
Project (Grant No.202113700).

Availability of data and materials
The measures are attached as supplementary files and the dataset is available
from the corresponding authors upon request.

Declarations

Ethics approval and consent to participate

The study received ethical approval from the Ethics Review Committee of
Education School, Guangzhou University [GZHU2020001] and all participants
provided consent to participate online.

Consent for publication
Not applicable.

Competing interests
The authors have no conflicts of interest to disclose.

Author details

'Department of Early Childhood Education, The Education University of Hong
Kong, Hong Kong, SAR, China. ?Research Center of Adolescent Psychology
and Behavior, School of Education, Guangzhou University, 230, Waihuan Road
West, Panyu District, Guangzhou, People’s Republic of China.

Received: 1 November 2021 Accepted: 11 February 2022
Published online: 22 February 2022

References
1. WHO. Mental health and psychosocial considerations during the COVID-
19 outbreak.



Li et al. Child and Adolescent Psychiatry and Mental Health

20.

21.

22.

23.

24.

25.

Boyraz G, Legros DN, Tigershtrom A. COVID-19 and traumatic stress: The
role of perceived vulnerability, COVID-19-related worries, and social isola-
tion. J Anxiety Disord. 2020;76:102307.

Sawyer SM, Azzopardi PS, Wickremarathne D, et al. The age of adoles-
cence. Lancet Child Adolesc Health. 2018;2:223-8.

Fegert JM, Vitiello B, Plener PL, et al. Challenges and burden of the
Coronavirus 2019 (COVID-19) pandemic for child and adolescent mental
health: a narrative review to highlight clinical and research needs in the
acute phase and the long return to normality. Child Adolesc Psychiatry
Ment Health. 2020;14:20.

Kessler RC, Berglund P, Demler O, et al. Lifetime prevalence and age-
of-onset distributions of DSM-IV disorders in the national comorbidity
survey replication. Arch Gen Psychiatry. 2005;62:593-602.

Steinberg L, Morris AS. Adolescent development. Annu Rev Psychol.
2001;52:83-110.

Charles NE, Strong SJ, Burns LC, et al. Increased mood disorder symptoms,
perceived stress, and alcohol use among college students during the
COVID-19 pandemic. Psychiatry Res. 2021;296:113706.

Choi J, Park Y, Kim H-E, et al. Daily life changes and life satisfaction among
Korean school-aged children in the COVID-19 pandemic. Int J Environ Res
Public Health. 2021;18:3324.

van der Laan SEI, Finkenauer C, Lenters VC, et al. Gender-specific changes
in life satisfaction after the COVID-19-related lockdown in dutch adoles-
cents: a longitudinal study. J Adolesc Health. 2021,69(5):737-45.

Wunsch K, Nigg C, Niessner C, et al. The impact of COVID-19 on the
interrelation of physical activity, screen time and health-related quality of
life in children and adolescents in Germany: results of the Motorik-Modul
Study. Children. 2021;8:98.

. Westerhof GJ, Keyes CLM. Mental illness and mental health: the two

continua model across the lifespan. J Adult Dev. 2010;17:110-9.

Li S, Wang Y, Xue J, et al. The impact of COVID-19 Epidemic declaration on
psychological consequences: a study on active Weibo users. Int J Environ
Res Public Health. 2020;17:2032.

Soklaridis S, Lin E, LalaniY, et al. Mental health interventions and supports
during COVID- 19 and other medical pandemics: a rapid systematic
review of the evidence. Gen Hosp Psychiatry. 2020;66:133-46.

Waters L, Algoe SB, Dutton J, et al. Positive psychology in a pandemic:
buffering, bolstering, and building mental health. J Positive Psychol
2021:1-21.

Waters PL, Allen K-A, Arslan G. Stress-related growth in adolescents
returning to school after COVID-19 school closure. Front Psychol.
2021;12:1599.

Williams L, Rollins L, Young D, et al. What have we learned about positive
changes experienced during COVID-19 lockdown? Evidence of the social
patterning of change. PLoS ONE. 2021;16:0244873.

Fioretti C, Palladino BE, Nocentini A, et al. Positive and negative experi-
ences of living in COVID-19 pandemic: analysis of Italian adolescents’
narratives. Front Psychol. 2020;11:3011.

Lu Z, Jiang, Shen C, et al. "Positive energy": perceptions and attitudes
towards COVID-19 information on social media in China. In: Proceedings
of the ACM on human-computer interaction 2021;5:Article 177.

Yang PD, Tang LJ. “Positive Energy”: hegemonic intervention and online
media discourse in China’s Xi Jinping Era. China-an Int J. 2018;16:1-22.
Chen S, Bonanno GA. Psychological adjustment during the global out-
break of COVID-19: a resilience perspective. Psychol Trauma Theory Res
Pract Policy. 2020;12:551-4.

Masten AS. Resilience theory and research on children and families: past,
present, and promise. J Fam Theory Rev. 2018;10:12-31.

Paredes MR, Apaolaza V, Fernandez-Robin C, et al. The impact of the
COVID-19 pandemic on subjective mental well-being: the interplay of
perceived threat, future anxiety and resilience. Personal Individ Differ.
2021;170:110455.

Dvorsky MR, Breaux R, Becker SP. Finding ordinary magic in extraordinary
times: child and adolescent resilience during the COVID-19 pandemic.
Eur Child Adolesc Psychiatry. 2021;30:1829-31.

Chi XL, Huang QM, Liu XF, et al. Self-compassion and resilience mediate
the relationship between childhood exposure to domestic violence and
posttraumatic growth/stress disorder during COVID-19 pandemic. World
J Psychiatry. 2021;11:1106-15.

Leiner DJ. Too fast, too straight, too weird: non-reactive indicators for
meaningless data in internet surveys. Surv Res Methods. 2019;13:229-48.

(2022) 16:13

26.

31

32.

33

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

Page 10 of 11

Cao J. Research on the path to teach ideological and political theory
courses on patriotism education in universities during the fight against
COVID-19 pandemic. In: 6th annual international conference on social
science and contemporary humanity development (SSCHD 2020); 2021;
Atlantis Press; 2021. 62-67.

. Smith BW, Dalen J, Wiggins K, et al. The brief resilience scale: assessing the

ability to bounce back. Int J Behav Med. 2008;15:194-200.
Goldberg D, Williams P. A user’s guide to the General Health Question-
naire: Windsor, UK: NFER-Nelson; 1988.

. LiJ-B,Yang A, Dou K, et al. Self-control moderates the association

between perceived severity of coronavirus disease 2019 (COVID-19) and
mental health problems among the Chinese public. Int J Environ Res
Public Health. 2020;17:4820.

. LiJ-B,Yang A, Dou K, et al. Chinese public’s knowledge, perceived sever-

ity, and perceived controllability of COVID-19 and their associations with
emotional and behavioural reactions, social participation, and precau-
tionary behaviour: a national survey. BMC Public Health. 2020;20:1589.
Muthén LK, Muthén BO. Mplus user’s guide, 7th edn. Los Angeles, CA:
Muthén & Muthén; 1998-2012.

Akaike H. A new look at the statistical model identification. IEEE Trans
Autom Control. 1974;19:716-23.

Schwarz G. Estimating the dimension of a model. Ann Stat.
1978,6(461-464):464.

Lo Y, Mendell NR, Rubin DB. Testing the number of components in a
normal mixture. Biometrika. 2001;88:767-78.

Arminger G, Stein P, Wittenberg J. Mixtures of conditional mean- and
covariance-structure models. Psychometrika. 1999,64:475-94.
Asparouhov T, Muthén B. Auxiliary Variables in mixture modeling:
three-step approaches using Mplus. Struct Equ Modeling Multidiscip J.
2014;21:329-41.

Nylund KL, Asparouhov T, Muthén BO. Deciding on the number of classes
in latent class analysis and growth mixture modeling: a Monte Carlo
simulation study. Struct Equ Model. 2007;14:535-69.

Hipp JR, Bauer DJ. Local solutions in the estimation of growth mixture
models. Psychol Methods. 2006;11:36-53.

Stanley L, Kellermanns FW, Zellweger TM. Latent profile analysis: under-
standing family firm profiles. Fam Bus Rev. 2017;30:84-102.

Pyszczynski T, Lockett M, Greenberg J, et al. Terror management theory
and the COVID-19 pandemic. J Humanist Psychol. 2021;61:173-89.
Center CINI. The 48th statistical report on China’s internet development.
Available at: Retrived from [18 January 2022] http://www.cnnic.net.cn/
hiwfzyj/hlwxzbg/hlwtjbg/202109/P020210915523670981527 pdf

Luo W, Ding Y, Kuang X. Chinese students'attitudes toward patriotism
education. Routledge: Social Studies Education in East Asian Contexts;
2020. p. 125-135.

Dong H,Yang F, Lu X, et al. Internet addiction and related psychological
factors among children and adolescents in China during the coronavirus
disease 2019 (COVID-19) epidemic. Front Psychiatry. 2020;11:751.

China MoEotPsRo. Statistical consensus of national education in 2020.
Available at: [18 January 2022]. http://www.moe.gov.cn/jyb_sjzl/sjzl_
fztjgh/202108/t20210827_555004.html

Blair SL, Madigan TJ. Marriage and fertility preferences among young
women in China: changes over time. J Fam Issues. 2021;42:2353-76.
WHQO. Young people and COVID-19: behavioural considerations

for promoting safe behaviours: policy brief. Available at: [18 Janu-

ary 2022] Retrieved from https://www.who.int/publications/i/item/
978-92-4-002831-9

Masten AS. Ordinary magic: resilience processes in development. Am
Psychol. 2001,56:227-38.

Kealy D, Rice SM, Seidler ZE, et al. Reflective functioning and men’s
mental health: associations with resilience and personal growth initiative.
Stress Health. 2021;37(4):706-14.

Finstad GL, Giorgi G, Lulli LG, et al. Resilience, Coping strategies and
posttraumatic growth in the workplace following COVID-19: a narrative
review on the positive aspects of trauma. Int J Environ Res Public Health.
2021;18:9453.

Park CL. Making sense of the meaning literature: an integrative review
of meaning making and its effects on adjustment to stressful life events.
Psychol Bull. 2010;136:257-301.

Bussing A, Foller-Mancini A, Gidley J, et al. Aspects of spirituality in adoles-
cents. Int J Children’s Spirituality. 2010;15:25-44.


http://www.cnnic.net.cn/hlwfzyj/hlwxzbg/hlwtjbg/202109/P020210915523670981527.pdf
http://www.cnnic.net.cn/hlwfzyj/hlwxzbg/hlwtjbg/202109/P020210915523670981527.pdf
http://www.moe.gov.cn/jyb_sjzl/sjzl_fztjgb/202108/t20210827_555004.html
http://www.moe.gov.cn/jyb_sjzl/sjzl_fztjgb/202108/t20210827_555004.html
https://www.who.int/publications/i/item/978-92-4-002831-9
https://www.who.int/publications/i/item/978-92-4-002831-9

Li et al. Child and Adolescent Psychiatry and Mental Health

52.

53.

54.

55.

56.

57.

Jones EAK, Mitra AK, Bhuiyan AR. Impact of COVID-19 on mental health
in adolescents: a systematic review. Int J Environ Res Public Health.
2021;18:2470.

Liang L, Ren H, Cao R, et al. The effect of COVID-19 on youth mental
health. Psychiatr Q. 2020,91:841-52.

Orgilés M, Francisco R, Delvecchio E, et al. Psychological Symptoms in

Italian, Spanish and Portuguese youth during the COVID-19 health crisis:

a longitudinal study. Child Psychiatry Hum Dev. 2021. https://doi.org/10.
1007/510578-021-01211-9.

Panchal U, Salazar de Pablo G, Franco M, et al. The impact of COVID-

19 lockdown on child and adolescent mental health: systematic

review. Eur Child Adolesc Psychiatry. 2021. https://doi.org/10.1007/
s00787-021-01856-w.

Zhou S-J, Zhang L-G, Wang L-L, et al. Prevalence and socio-demographic
correlates of psychological health problems in Chinese adolescents
during the outbreak of COVID-19. Eur Child Adolesc Psychiatry.
2020;29:749-58.

Statistics NBo. Population and its composition. http://www.stats.gov.cn/
tjsj/ndsj/2019/indexeh.htm

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

(2022) 16:13

Page 11 of 11

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1007/s10578-021-01211-9
https://doi.org/10.1007/s10578-021-01211-9
https://doi.org/10.1007/s00787-021-01856-w
https://doi.org/10.1007/s00787-021-01856-w
http://www.stats.gov.cn/tjsj/ndsj/2019/indexeh.htm
http://www.stats.gov.cn/tjsj/ndsj/2019/indexeh.htm

	Profiles of positive changes in life outcomes over the COVID-19 pandemic in Chinese adolescents: the role of resilience and mental health consequence
	Abstract 
	Background: 
	Method: 
	Results: 
	Conclusion: 

	Method
	Participants and procedure

	Measures
	Positive changes in life outcomes
	Resilience
	Mental health
	Covariates
	Data analyses

	Results
	Preliminary analysis
	Profiles of positive changes in life outcomes
	The association between resilience and different profiles
	The differences in mental health among different profiles

	Discussion
	Conclusion
	Acknowledgements
	References




