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are at a critical period of physical and mental development, 
are at higher risk of mental health problems than adults [3], 
such as depression frequently reported as a psychologi-
cal disorder among adolescents during the pandemic [4]. 
Researchers found that the incidence of depressive symp-
toms in adolescents across 21 provinces in China reached 
43.7% [5], which is significantly higher than before [6]. 
Therefore, adolescents’ depression in the context of the pan-
demic deserves more attention.

Although more help and intervention such as the govern-
ment’s material support, teachers’ care, and psychologists’ 
service has been offered to adolescents during the pandemic, 
a higher prevalence of depression still exists among them. 
Zhou and Yao (2020) [7] suggested that the relieving effect 
of the above mentioned on adolescents’ mental problems 
depended on whether the support substantially fulfilled their 
basic psychological needs. According to Self-Determination 
Theory [8, 9], individuals’ behaviours and choices mainly 
derive from whether or not their basic psychological needs 
are satisfied. The theory proposes that the internalization of 
individual motivation is a natural process, which requires 
the support of “nutrition” to play the best function, which is 

Introduction

The COVID-19 pandemic has not only raised a substantial 
threat to physical health and property, but also conducted 
a very negative effect on individuals’ mental health, lead-
ing to symptoms such as anxiety, depression, and post-trau-
matic stress responses [1, 2]. Especially adolescents, who 
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Abstract
The study aimed to examine the mechanism underlying the effect of basic psychological needs satisfaction (BPNs) on 
depression via feelings of safety or rumination in adolescents during the COVID-19 pandemic. Self-report questionnaires 
were distributed to 683 middle school students from Hubei province in China. Structural Equation Modelling was used to 
analyse the data. The results showed that basic psychological needs satisfaction exerted negative effects on adolescents’ 
depression in both a direct and an indirect way. In specific, basic psychological needs satisfaction not only directly reduced 
depression, but also indirectly reduced depression by the mediating role of feelings of safety, but not by rumination. 
Moreover, autonomy and relatedness, but not competence need satisfaction, indirectly reduced depression by the multiple 
mediating path from feelings of safety to rumination. The findings indicate satisfaction of basic psychological needs is 
important in increasing adolescents’ feelings of safety, reducing negative cognitions, and alleviating their depression level 
during the pandemic.
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people be pessimistic about the external environment, and 
increase depression. Thus, rumination may be an important 
cognitive variable that mediates the effect of psychological 
need satisfaction on depression. Therefore, the satisfaction 
of psychological needs may inhibit ruminative thinking, 
thereby alleviating depression.

Furthermore,  some researchers support that safety is 
necessary for human beings[22], which may affect their 
psychological outcomes [23]. Individuals who feel safe 
are more willing to share their traumatic experiences and 
emotions with others, which helps them more easily to seek 
support from others [24], directly alleviating their own 
depression [25]. Seeking support and help from others also 
prompts people to rethink their own negative experiences 
from the perspectives of others, which increases under-
standing of their own emotions and cognitive responses. It 
may also change their attention to negative experiences and 
help them to rethink such experiences [26]. All these factors 
reduce negative thinking and rumination on negative expe-
riences, thereby alleviating depression [25]. Therefore, feel-
ings of safety can not only directly alleviate depression, but 
also indirectly alleviate depression by reducing rumination.

Based on the Self-Determination Theory, it was proposed 
that the satisfaction of autonomy, competenceand related-
ness needs, and the development of feelings of safety, can 
alleviate depression directly or indirectly through rumina-
tion. Moreover, according to López-Rodríguez and Hidalgo 
(2014) [23], there is a connection between the satisfaction 
of autonomy, competence, and relatedness needs and feel-
ings of safety. For example, once an individual’s psycholog-
ical needs are satisfied, they experience more certainty and 
control in coping with various situations, experience greater 
feelings of belonging, and gain more support [8, 9]. Because 
feelings of control, interpersonal safety, and belonging gen-
erate a sense of individual safety [27], satisfaction of an 
individual’s psychological needs can enhance their feelings 
of safety. Therefore, following this theory, we hypothesized 
that: autonomy, competence, and relatedness need satisfac-
tion directly alleviates adolescents’ depression (Hypoth-
esis 1, H1); autonomy, competence, and relatedness need 
satisfaction indirectly reduces depression through feelings 
of safety (H2a) and through rumination (H2b); autonomy, 
competence, and relatedness need satisfaction indirectly 
relieves depression by multiple mediating effects through 
feelings of safety via rumination (H3).

Health psychology research has recognized that psy-
chological need satisfaction may interact with cognitive 
evaluation style in affecting psychological responses, but 
few studies have examined the combination of individual 
BPNs and cognitive evaluation styles to explore the mech-
anism by which they affect psychological responses [20]. 
In fact, integrating these two psychological aspects helps 

the basic psychological needs (BPN) including autonomy, 
competence, and relatedness. Autonomy involves indi-
viduals’ need to experience volition and willingness, with 
which they can dominate their own behaviour; competence 
concerns the need to experience mastery and effectiveness 
when dealing with specific activities and tasks; and related-
ness describes the need to belong and feel supported by oth-
ers [8, 9]. When their basic needs are satisfied, individuals 
can interact with the environment autonomously, perceive 
higher levels of control and self-efficacy, and feel supported; 
these leads to greater well-being [10] and less depression 
[11], whereas failure to fulfil BPN is associated with more 
depression, anxiety, and other negative emotions [12, 13]. 
In light of this, studies had considered basic psychologi-
cal need satisfaction as an important protective factor, and 
assessed its relation as an independent variable to mental 
problems [14–16]. Accordingly, we hypothesized that an 
important determinant of whether individuals experience 
depression during the pandemic is whether their psycho-
logical needs are fulfilled. Specifically, psychological need 
satisfaction may reduce the risk of adolescents’ depression 
[17, 18].

It is noteworthy that despite the satisfaction of the three 
BPN are closely interactive in adolescents’ mental status, 
they are unique constructs and may show different influ-
ence on adolescents’ depression. For instance, autonomy 
need satisfaction might be associated with greater vitality 
and lesser depression when implementing social distancing 
measures under the pandemic [14]. Hence, we will consider 
them as three constructs in this study when assessing the 
influencing mechanism of BPNs on adolescents’ depression.

Self-Determination Theory [8] also suggests that BPN 
satisfaction (BPNs) can affect individuals’ cognitive evalu-
ation in stressful environments [19], which will indirectly 
affect depression. In fact, satisfaction of autonomy, com-
petence, and relatedness needs help individuals to estab-
lish positive goals in a stressful environment and increase 
their motivation of using positive cognitive styles to cope 
with stressful events [20], thus may reduce negative cogni-
tion. Satisfaction of psychological needs can also directly 
enhance an individual’s feelings of control over a stressful 
environment, increase their coping efficacy, and prompt 
them to seek more social support [20], thereby increasing 
positive cognitions of the stressful environment and reduces 
negative rumination. Rumination refers to a negative way 
of thinking, which is manifested as repeatedly thinking 
about the painful emotion itself, the cause of the painful 
emotion, and various possible adverse consequences when 
encountering painful emotions, rather than solving the 
problem actively [21]. According to response styles theory 
[21], rumination (which is a passive and negative cognitive 
evaluation style) can lead to more negative emotions, make 
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Measures

Pandemic exposure. We used the Epidemic Exposure 
Questionnaire developed by Zhen and Zhou [32] to measure 
the pandemic exposure of adolescents. The questionnaire 
comprised 10 items. A sample item was “My relatives are 
infected or quarantined”. Each item was scored as 0 (no) or 
1 (yes); higher scores indicated more severe exposure to the 
pandemic.

Basic psychological need satisfaction. We used the BPNs 
Scale [33] to investigate the psychological need satisfaction 
of adolescents. The scale comprised nine items divided into 
three main dimensions: autonomy (e.g., “I have the rights to 
decide my behaviours and to express my views.”), compe-
tence (e.g., “I feel that I am a competent person.”), and relat-
edness need satisfaction (e.g., “I feel loved and cared for.”). 
Each item was scored on a 6-point Likert scale (0 = not at 
all, 5 = completely agree). The scale had acceptable reliabil-
ity (α = 0.75) in this study.

Feelings of safety. We used the revised Perceived Secu-
rity Questionnaire to measure feelings of safety. The origi-
nal questionnaire was developed by Liu and colleagues [34] 
to measure the perceived security of people affected by the 
Wenchuan earthquake. To measure the feelings of safety of 
adolescents during the COVID-19 pandemic, we changed 
the context from ‘earthquake’ to ‘COVID-19 pandemic.’ 
After evaluating the items and language of the revised 
questionnaire by researchers in this area, we confirmed the 
adaptability of the revised questionnaire. The revised ques-
tionnaire comprised 10 items scored on a 5-point Likert 
scale (1 = strongly disagree, 5 = strongly agree). A sample 
item was “I still feel warm since the outbreak of the pan-
demic.” Previous studies did similar revision and showed 
acceptable reliability [35]. The revised questionnaire also 
had acceptable reliability (α = 0.67) in this study.

Rumination. We used the rumination subscale of the 
Chinese revised version of the Cognitive Emotion Regula-
tion Questionnaire [36] to measure the rumination of ado-
lescents during the pandemic. The scale comprised four 
items scored on a 5-point Likert scale (0 = strongly disagree, 
4 = strongly agree). A sample item was “I’m addicted to the 
feelings and thoughts of what I’ve been through.” The scale 
demonstrated excellent internal consistency (α = 0.85).

Depression. We used the Depression Scale for Chil-
dren developed by Fendrich, Weissman, and Warner [37], 
translated and revised by Wang [38] to measure depres-
sion in adolescents during the COVID-19 pandemic. The 
scale comprises 20 items scored on a 4-point Likert scale 
(0 = never, 3 = always). A sample item was “I feel depressed 
and unhappy.” Higher scores indicated more severe depres-
sion. The scale showed acceptable reliability (α = 0.79) in 
this study.

to understand the association between motivational and 
behavioural characteristics of psychological outcomes, and 
provides a foundation for follow-up studies. In addition, 
Deci and Ryan (1987) [28] have emphasized that although 
BPNs may affect psychological outcomes, there are differ-
ences between the effects of autonomy, competence, and 
relatedness need satisfaction on psychological outcomes 
in specific situations. For example, some studies show that 
competence and autonomy, but not relatedness, negatively 
predict depression in adolescents [29]. In contrast, Véron-
neau, Koestner, and Abela [30] found that only competence 
need satisfaction substantially alleviates depression symp-
toms. Therefore, whether these three kinds of psychologi-
cal needs have different effects on depression needs further 
investigation. Moreover, compared with adults, adolescents 
are more likely to experience negative psychological con-
sequences when facing major traumatic events, because the 
psychological development of adolescents is incomplete. In 
the context of the COVID-19 pandemic, which is regarded 
as a major traumatic event [31], we investigated the mecha-
nism underlying the effects of autonomy, competence, and 
relatedness need satisfaction on depression via feelings of 
safety through rumination in adolescents.

Method

Participants

In July 2020, six months after the outbreak of COVID-19 
pandemic in China, we recruited adolescents by paper-
pencil questionnaires from Hubei province, China. With the 
help of school teachers, we selected 12 classes in Grade one 
with no teaching activities. There were approximately 60 
students in each class. Finally, 683 students were enrolled 
in this study. Of these, 341 (49.9%) were boys, 301 (44.1%) 
were girls, and 41 (6.0%) did not report their sex. The mean 
age was 16.06 years (standard deviation 0.56 years; range 
15–18 years).

This study was approved by the research ethics committee 
of Hangzhou Normal University. All students in the selected 
classrooms attended school on the assessment date, and all 
agreed to participate in the investigation and completed 
self-report questionnaires. Participants were informed of 
the purpose of the study and the voluntary nature of par-
ticipation before the survey. Written informed consent was 
obtained from all students and their guardians. Assessments 
were conducted under the supervision of trained psychology 
postgraduate students.
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The mediating roles of feelings of safety and 
rumination

To test a mediation effect [39], we first used Structural Equa-
tion Modelling to test the direct effects of satisfaction of the 
three basic needs on depression. The direct model fit the 
data well, χ2(0) = 0.00, confirmatory fit index (CFI) = 1.00, 
Tucker–Lewis index (TLI) = 1.00, root mean square error of 
approximation (RMSEA) = 0.00 (90% confidence interval 
[CI]: 0.00–0.00), standardized root mean square residual 
(SRMR) = 0.00 [41]. The path analysis results showed that 
after controlling for pandemic exposure, autonomy, com-
petence, and relatedness need satisfaction had direct and 
significant negative effects on adolescents’ depression (β = 
−0.16, p < 0.001; β = −0.20, p < 0.001; β = −0.32, p < 0.001), 
which supported H1 [42].

Then we established a multiple mediation effects model 
with feelings of safety and rumination as mediators, which 
served as a bridge in the relation between basic needs sat-
isfaction and depression and reveals the underlying mecha-
nism of how basic needs satisfaction affect depression. The 
model was established by building the paths from needs sat-
isfaction to feelings of safety, rumination, and depression, 
paths from feelings of safety and rumination to depression, 
and path from feelings of safety to rumination (see Fig. 1). 
This model showed a good fit with the data, χ2(0) = 0.00, 
CFI = 1.00, TLI = 1.00, RMSEA = 0.00 (90% CI: 0.00–0.00), 
SRMR = 0.00. The results showed that after controlling for 
pandemic exposure, autonomy, competence, and related-
ness need satisfaction had significant negative effects on 
depression (β = −0.10, p = 0.005; β = −0.17, p < 0.001; β = 
−0.25, p < 0.001, respectively), significant positive effects 
on feelings of safety (β = 0.20, p < 0.001; β = 0.11, p = 0.007; 
β = 0.35, p < 0.001, respectively), but non-significant effects 
on rumination (β = −0.003, p = 0.944; β = −0.01, p = 0.770; 
β = 0.05, p = 0.336, respectively). Besides, feelings of safety 
and rumination had significant negative effects on depres-
sion (β = −0.21, p < 0.001; β = 0.25, p < 0.001). In addition, 
feelings of safety had significant negative effects on rumina-
tion (β = −0.21, p < 0.001).

Data Analytical Strategies

SPSS 20.0 and Mplus 7.0 were used for data analysis. 
Descriptive statistics and correlation analysis were used to 
examine the variable levels and the associations between 
variables. Structural Equation Modelling was used to anal-
yse the mediation effect [39], testing the direct and indirect 
effects between BPNs and depression, and the significance 
of the mediation effect was tested using bias-corrected boot-
strap testing [40].

Results

Descriptive statistics and correlations between main 
variables

Pearson correlation analysis was conducted to examine 
the associations between pandemic exposure, autonomy, 
competence, and relatedness need satisfaction, feelings of 
safety, rumination, and depression. The results were shown 
in Table 1. Pandemic exposure was significantly and posi-
tively associated with depression (r = 0.16, p < 0.001), but 
significantly and negatively associated with competence 
need satisfaction and feelings of safety (r = -0.11, p < 0.01; 
r = -0.09, p < 0.05). The correlations between pandemic 
exposure and all other variables were not significant. The 
three types of need satisfaction were significantly and posi-
tively associated with feelings of safety (r = 0.39, p < 0.001; 
r = 0.42, p < 0.001; r = 0.49, p < 0.001), but significantly and 
negatively associated with depression (r = -0.38, p < 0.001; r 
= -0.47, p < 0.001; r = -0.50, p < 0.001). Autonomy and relat-
edness need satisfaction were marginally and negatively 
associated with rumination (r = -0.07, p < 0.1; r = -0.07, 
p < 0.1). Competence need satisfaction was significantly and 
negatively associated with rumination (r = -0.09, p < 0.05). 
Feelings of safety were significantly and negatively associ-
ated with rumination and depression (r = -0.20, p < 0.001; r 
= -0.50, p < 0.001). Rumination was significantly and posi-
tively associated with depression (r = 0.34, p < 0.001).

Table 1 Means, standard deviations, and correlations among main variables
Main Variables M(SD) 1 2 3 4 5 6
1.Exposure 2.52(1.35) 1.00
2.Autonomy 7.38(2.97) -0.07 1.00
3.Competence 7.37(3.27) -0.11** 0.49*** 1.00
4.Relatedness 8.02(3.34) -0.04 0.40*** 0.56*** 1.00
5.Safety 34.04(5.26) -0.09* 0.39*** 0.42*** 0.49*** 1.00
6.Rumination 7.57(3.80) 0.06 -0.07† -0.09* -0.07† -0.20*** 1.00
7.Depression 22.43(11.11) 0.16*** -0.38*** -0.47*** -0.50*** -0.50*** 0.34***

Note.*p < 0.05, **p < 0.01, ***p < 0.001, †p < 0.081; Exposure = Pandemic exposure, Autonomy = Autonomy need satisfaction, Competence = Com-
petence need satisfaction, Relatedness = Relatedness need satisfaction, Safety = Feelings of safety
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[40]. Table 2 showed the bootstrap test results. These results 
indicated that satisfaction of the three BPN had significant 
negative effects on depression by adolescents’ feelings of 
safety as a mediator, but not by rumination as the paths 
from BPNs to rumination were non-significant, therefore 
H2a was supported, but H2b was not. Besides, Autonomy 
and relatedness, but not competence need satisfaction, had 
indirect and negative effects on adolescents’ depression by a 
multiple path from feelings of safety to rumination, partially 
supporting H3.

Discussion

This study examined the association between BPNs, feelings 
of safety, rumination, and depression in adolescents during 
the pandemic. We focused on the mechanism underlying the 
effect of BPNs on depression through feelings of safety and 
rumination. We found that BPNs (independently of feelings 
of safety and rumination) significantly and directly allevi-
ates depression. Consistent with previous study results [17], 
such finding supported H1 and Self-Determination Theory 
[9, 43]. The pandemic led to adolescents’ negative emotions, 
but BPNs stimulated individuals’ positive motivations to 
achieve goals during the pandemic [43], and increased their 
autonomy and selectivity, feelings of efficacy in respond-
ing to the pandemic, and feelings of group belonging. All 

Finally, we examined the significance of these mediation 
effects using bias-corrected bootstrap analysis. If the 95% 
confidence interval does not include 0 a path is significant 

Table 2 Please fix Table 2 in PDF and in XML properly as in the manu-
script Bias-corrected bootstrap test of mediation effects
Indirect paths Standard-

ized β
95%CI

Autonomy – Safety - Depression -0.041** [-0.065, 
-0.017]

Competence - Safety - Depression -0.024* [-0.045, 
-0.002]

Relatedness - Safety - Depression -0.072*** [-0.103, 
-0.042]

Autonomy - Rumination - Depression -0.001 [-0.027, 
0.026]

Competence - Rumination - Depression -0.004 [-0.032, 
0.024]

Relatedness - Rumination - Depression 0.012 [-0.016, 
0.040]

Autonomy - Safety -Rumination- Depression -0.010** [-0.018, 
-0.003]

Competence - Safety- Rumination 
- Depression

-0.006 [-0.012, 
0.000]

Relatedness - Safety - Rumination 
- Depression

-0.018** [-0.029, 
-0.008]

Note. Bootstrap sample size = 2000; *p < 0.05, **p < 0.01, ***p < 0.001; 
Autonomy = Autonomy need satisfaction, Competence = Compe-
tence need satisfaction, Relatedness = Relatedness need satisfaction, 
Safety = Feelings of safety, CI = Confidence interval

Fig. 1 The multiple mediation effects model. Note.**p < 0.01, ***p < 0.001; Dotted lines represent non-significant paths; Exposure = Pandemic 
exposure, Autonomy = Autonomy need satisfaction, Competence = Competence need satisfaction, Relatedness = Relatedness need satisfaction, 
Safety = Feelings of safety
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and negative effects on depression via feelings of safety 
through rumination (See Table 2), which partially supported 
H3. Competence need satisfaction was less associated with 
feelings of safety than autonomy and relatedness need sat-
isfaction. In fact, satisfaction of the need for autonomy may 
increase the autonomy of individual behaviour, increase 
feelings of control over the environment, and alleviate the 
negative effect of threat, which may substantially increase 
feelings of safety [48]. Satisfaction of the need for related-
ness can increase feelings of belonging and the perception 
of social support [8, 9]. This puts individuals in a support-
ive, understanding, and safe environment, and may also 
increase their feelings of safety [25]. However, the satisfac-
tion of competence needs mainly improves coping efficacy 
[9], and has a weaker effect on feelings of safety. Individuals 
who feel safe tend to reveal their own experiences and emo-
tions, which helps them to view their experiences from dif-
ferent perspectives and reconstruct a positive understanding 
of themselves, others, and the world during the pandemic 
[26]. It also helps individuals to reduce negative rumination 
about pandemic-related experiences, thereby alleviating 
depression. Because there was a weak association between 
competence need satisfaction and feelings of safety, even 
though feelings of safety affect depression via rumination, 
competence need satisfaction could not affect depression 
via feelings of safety through rumination. In the bootstrap 
analysis, which extracted 2000 samples, the indirect path 
from competence need satisfaction to depression via feel-
ings of safety through rumination became non-significant. 
These results supported Self-Determination Theory [8, 9] 
and indicated that satisfaction of psychological needs was 
important in increasing adolescents’ feelings of safety, 
reducing negative cognitions, and alleviating depression 
during the pandemic. These results could inform practical 
depression interventions for adolescents in the pandemic or 
post-pandemic periods. Such interventions should seek to 
satisfy adolescents’ psychological needs by providing help 
and support and to alleviate their depression by increasing 
feelings of safety and reducing negative cognitions.

Several limitations should be noted in this study. First, the 
cross-sectional research design was difficult to sufficiently 
clarify the change of associations and causality between the 
variables over time, therefore, future research could use a 
longitudinal design to investigate these questions. Second, 
only including a sample of adolescents exposed to COVID-
19 pandemic might limit the generalizability of the current 
results, researchers can deepen the findings by expanding 
other samples in other phases of the pandemic. Third, many 
factors might mediate the relationship between BPNs, but 
current study only selected the feelings of safety and rumi-
nation according to related theories, thus more mediators 
can be considered in the future study. Finally, frustration of 

these factors could prompt individuals to seek available 
resources to actively cope with negative experiences, reg-
ulate their own emotions, improve their well-being, and 
reduce psychological pressure [44], which ultimately miti-
gated depression. For example, a survey of 87 Norwegian 
primary school students pointed out that maintaining a posi-
tive attitude towards the pandemic restrictions would bring 
more well-being and positive emotions, and reduce negative 
emotions [45].

In order to further understand how BPNs was associated 
with adolescents’ depression, we examined the mediating 
roles of feelings of safety and rumination in the relations 
between BPNs and depression, and found that BPNs indi-
rectly reduced depression by enhancing adolescents’ feel-
ings of safety, which was consistent with H2a. During the 
pandemic, adolescents had been quarantined at home for 
a long time. They couldn’t go outside for entertainment 
or meeting new friends as usual, bud had to take online 
classes. Such drastically different study and life routines 
might lead to their mental health problems [46]. It was 
especially important that adolescents adjusted to the quar-
antine lives, cherished and enjoyed the time with parents, 
and the time when their needs of autonomy, competence, 
and relatedness were satisfied. Satisfaction of the three BPN 
may increase the effectiveness of an individual’s responses 
to the pandemic and related experiences, and improve their 
confidence in coping with these types of negative experi-
ences. In addition, individuals may also experience more 
support from society and greater feelings of belonging [20]. 
Satisfaction of these three BPN helps to increase individu-
als’ feelings of certainty, control, and interpersonal safety, 
which enhances feelings of safety. If individuals feel safe, 
they are more willing to share their own experiences and 
emotions with others. This increases the likelihood that they 
will seek support and help from others [24] and respond to 
pandemic-related experiences actively, thereby alleviating 
depression caused by the pandemic.

However, against H2b, satisfaction of the three BPN 
did not affect depression via rumination. This was mainly 
because the direct association between BPNs and rumina-
tion was not significant. There were two possible reasons: 
the complete mediating effect of feelings of safety concealed 
the direct effect of BPNs on rumination. Alternatively, even 
if BPN were satisfied during the pandemic, sudden changes 
in the social environment caused by the pandemic increased 
individuals’ uncertainty about the future, resulting in an 
imbalance between their ideals and reality, which may have 
induced rumination [47]. Therefore, the satisfaction of psy-
chological needs did not directly reduce rumination during 
the pandemic.

In addition, we found that autonomy and relatedness, 
but not competence need satisfaction had multiple indirect 
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