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Abstract

Background
This study aimed to examine the psychological symptom and its in�uencing factors among Chinese
elementary school students during early COVID-19 outbreak.

Methods
A cross-section survey was used to investigate individual psychological response and its in�uencing factors
among Chinese elementary school students. And the data were analyzed by the statistical software of SPSS
16.0.

Results
The results showed that students who experience large number of COVID-19-related stressors tend to report
more depression and anxiety symptoms. Both problem-based coping and online learning satisfaction were
protectors in predicting students’ symptoms of depression and anxiety, while emotion-based coping was a
vulnerable factor. With regard to demographic variables, students with low family social status reported more
symptoms of depression and anxiety than those with high family social status.

Conclusions
These �ndings present implications for psychological inventions and for education counselling services during
the pandemics.

Background
COVID-19 was called by WHO as a public health emergency of international concern because of its rapidity of
transmission and causing vary degrees of illness [1]. As of March 15, 2020, a total of 150, 000 laboratory
con�rmed cases and 5, 720 death has been documented in 141 countries or areas [2]. As the most infected
place, China Mainland has 80,844 laboratory con�rmed cases and 3,199 death [3]. To block the spread of the
virus, Chinese government takes many strict measures, including strengthening tra�c control in each city, no
mass gathering, closing non-essential public places, and replace off-line teaching with online teaching, and so
on.

In addition to seriously threaten individual’s physical health, the pandemic may have negative impact on
individual mental health (e.g., depression) [4]. Previous study showed that the abnormal psychological
phenomenon is common during SARS crisis [5]. A recent study showed that nearly 40% of 7202 adolescents
ranged from 14–18 years reported the symptoms of depression and anxiety during COVID-19 pandemic [6].
Elementary school students are a transitional and critical developmental period in humans that is characterized
by their brain and body maturation [7]. Comparing with people in other age stages such as secondary school
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students, high school students, college students, or other adults, elementary school students have unique
characteristics in cognition development, self-awareness, socialization and so on. For elementary school
students, poor mental health can compromise their development and future potential. And research showed
that elementary school students are more vulnerable to traumatic and stressful events, and are prone to
developing mental health problems when facing such event due to the immaturity of their body or cognition [8].
In the context of pandemic, because of lack of knowledge and skill about diseases prevention and control, it is
very necessary to investigate the status of mental health and its in�uencing factors during the early COVID-19
pandemic outbreak among elementary school students. Moreover, paying attention to detect early-onset
psychological symptoms among elementary school students have broad bene�ts, especially for school health
services and mental health policymaking [3]. According to available literature, most of the research related to
this pandemic focused on the epidemiology, clinical characteristics of infected patients, the genomic
characterization of the virus, and psychological research of medical staff or patients or public population aged
more than 14 years [6, 9–11], few studies on psychological symptoms status and in�uencing factors among
elementary school students. Present study was aimed to conduct a survey to investigate the psychological
symptoms status and its in�uencing factors among elementary school students during early pandemic.

Methods

Participants
The present study was conducted under the approval of the moral and ethical committee of the School of
Psychology, Jiangxi Normal University.
With written informed consent from their parents or guardians, elementary school students in grade three to
grade six from four Chinese elementary schools took part in our survey in March 17–20, 2020 (approximately
after three weeks of online learning courses). Preliminary research showed that students in grade three from
these schools had adequate reading levels and could complete the survey independently. With the help of the
head teachers, participants received an email and were asked to complete a self-reported survey independently
and to return it by the deadline. The survey included indicators of anxiety, depression, COVID-19-related
stressors, coping, online learning satisfaction and demographic variables. The response rate was 93%.
Questionnaires with more than 15% of the items unanswered were excluded from the later analysis. A total of
823 elementary school students completed the survey and was used in following analysis. The present study
was conducted under the approval of the moral and ethical committee of the School of Psychology, Jiangxi
Normal University.

Measurement
Psychological symptoms. Two indicators (including anxiety, and depression) were used to assess students’
psychological symptoms during the pandemic. The GAT-7 [12] and PHQ-9 [13] were used to measure symptoms
of anxiety and depression in present study, respectively. The participants were asked to rate perceived anxiety or
depression symptoms during the past two weeks from 0 (not at all) to 3 (nearly every day). Scores of 5, 10, and
15 represent the threshold for mild, moderate, (moderately) severe depression or anxiety symptoms.
Participants who had scores of 10 and above, and below 10 were characterized as having M/S and haven’t M/S
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anxiety or depression respectively. The Cronbach’s α of the GAD-7 and PHQ-9 was .87 and .86 in present study,
respectively.

COVID-19-related stressors. The COVID-19-related stressors scale [14] was used to assess the stressors related to
infectious disease. The scale includes 16 items, and one of items is listed as “One of your close friends was
diagnosed with COVID-19”. Participants were asked to response whether they had experienced the event related
to COVID-19. A score of 1 indicates that the participants has experienced the stressor related to COVID-19
during the pandemic, while a score of 0 indicates that they has not. The total score of all items was computed.
A total score of 0, 1–2, 3 and above were characterized as that participants who had experienced none, low, or
large number of COVID-19-related stressors.

Participants responded to each item on a four-point scale (1 = I have never used it, 4 = I always used it).
Coping strategy. The brief coping strategy scale [15] was used to measure the frequency of participants’ use of
coping during the COVID-19 pandemic. The scale includes questions to assess both problem-based coping
(e.g., active coping) and emotion-based coping (e.g., denying). Participants responded to each item on a four-
point scale (1 = I have never used it, 4 = I always used it). In present study, the Cronbach’s α values of problem-
based coping and emotion-based coping were .86 and .79 respectively. The score below (or above) the mean
score were characterized as low (or high) level of problem-based coping and emotion-based coping.

Online learning satisfaction. Online learning satisfaction was measured by one item, “Assess perceived
satisfaction with individual online courses during the pandemic outbreak”, which was rated between 1 (very
dissatis�ed) and 5 (very satis�ed). A total score of below (or above) 3 points were characterized as that
participants who had low (or high) level of satisfaction with online course. The students who had 3 points were
equally distributed to groups with low or high level of online learning satisfaction

Social demographic characteristics. Social demographic characteristics include gender (male, female), grade,
and family social status. Family social status was measured by the sum of the participants’ parents’ education
level ranged from 1 (primary school or below) to �ve (bachelor’s or above), and their family income ranged from
1 (less than 20,000 RMB) to 6 (more than 200,000 RMB). The score below (or above) the mean score were
characterized as low (or high) family social status.

Data analysis
Data analysis was performed using SPSS statistical software version 16.0. First, frequency and percentage
were calculated for all variables of interest. Second, the nonparametric Mann-Whitney U test and Kruskal-Wallis
test were applied to compare the psychological symptoms by groups. Third, a multivariate logistic regression
analysis was performed to identify in�uenced factors with individual psychological symptoms. The reported
CIs were calculated at the 95% level and statistical signi�cance was set at the 5% level.

Results
General characteristics of participants

The demographic and characteristics of the study population are shown in Table 1. Among the samples of 823
responding participants, the ratio of female to male students was 49.7% to 50.3%. Regarding their grade, there
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were 345 (41.9%) middle-grade students (including the third or fourth grade, Mage=10.7, SD=.77) and 478
(58.1%) high-grade students (including the �fth or sixth grade, Mage=12.7, SD=.85).

Status of psychological symptoms by subgroup

Of the 823 elementary school students, the proportion of students with mild, and M/S depression was 16.4%,
and 9.8% respectively; the proportion of students with mild, and M/S anxiety was 19.4%, and 9.1% respectively.
Students with more than 3 COVID-19-related stressors, high score of emotion-based coping, low score of
problem-based coping or online learning satisfaction experienced more M/S symptoms of depression or
anxiety. For family social status, individual with low level of family social status were more likely to suffer
depression and anxiety symptoms than those with high level of family social status (See table 1).

  Insert table 1 here

Factors in�uenced with psychological symptoms

Table 2 showed that large number of COVID-19-related stressors (for depression: OR=1.81, P<0.05; for anxiety:
OR=2.38, P<0.001), high score of emotion-based coping (for depression: OR=3.24, P<0.001; for anxiety:
OR=2.43, P<0.001) were risk factors for M/S psychological symptoms, while high score of problem-based
coping (for depression: OR=0.47, P<0.01; for anxiety: OR=.59, P=0.053), high score of online learning
satisfaction (for depression: OR=0.58, P<0.05) were protective factors for M/S psychological symptoms.
Moreover, high family social status was protective factor for M/S depression (OR=.61, P=0.05).

Discussion
In present study, the detection rate of depression was 26.2%, the rate for mild and M/s depression were 16.4%
and 9.8% respectively. Similar result was found for anxiety symptoms. That is, the detection rate of anxiety was
28.5%, the rate for mild and M/s anxiety were 19.4% and 9.1% respectively. The detection rate of depression
was much higher than the study result among elementary student population conducted in Shenzhen City,
China (depression rate was 14.1%) [16], and the result related to elementary school students conducted in
Wuhan city, China (depression rate was 6.4%) [17]. Facing the severe pandemic, elementary school students lack
of the related knowledge and skill on prevention and control. In addition, the data was collected at the peak of
the pandemic at that period in China, the increasing number of con�rmed and suspected cases, lack of
effective treatment, and the restriction of outdoor activity also may be the leading reasons for the high
detection rate of depression or anxiety symptoms. However, our result was lower than the study among Chinese
adolescent population (for depression rate: 44%; for anxiety rate: 37%), which was conducted among
adolescents aged 14–18 years rather than elementary school students [6].

Our study showed that high number of COVID-19-related stressors was a risk factor for elementary school
student’ symptoms of depression and anxiety, which was consistent with previous �ndings among general
public population during other infectious diseases (e.g., SARS) [5]. That is, large number of COVID-19-related
stressors indicates that the important person of students (e.g., family members or friends) or students
themselves were under the high risk of infection, or their daily life was changed completely due to the pandemic
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(e.g., cancelled the vocation trip). Those issues above are harmful to elementary school students physical or
mental health.

Consistent with previous studies among public population during SARS[5], our �ndings showed that problem-
based coping was a protector in predicting students’ psychological symptom, while emotion-based coping was
a risk factor. The possible reason might be that problem-based coping might reduce individuals’ psychological
symptoms by altering the unfavourable environment to support their physical or mental health (e.g., wearing
mask when taking outdoor activities). However, individuals who use emotion-based coping (e.g., denial)
frequently tend to ignore or avoid stressful events and leave the problematic situation unchanged or allow it to
worsen. When individuals engage in emotional-based coping, stress is only temporarily ameliorated, and
psychological problems often emerge or become more complex over time.

The result also showed that high level of online learning satisfaction could reduce the symptoms of anxiety.
The possible reason might be that, on one hand, elementary school students who have high online learning
satisfaction tend to have high self-esteem, and are more likely to use active coping or have high e�cacy in
coping with stressors [18], which could also promote individual mental health; on the other hand, students could
receive social support (a protective e factor of individual psychological symptoms) from their teachers or
classmates in online course during pandemic.

For demographic variables, no gender differences were found in the variables of students’ psychological
symptoms, which was consistent with previous study [19]. It is possible that, when facing stressful event, girls
and boys may be equally likely to develop symptoms of depression or anxiety because of their immaturity of
their body or brain. With regard to the variables of family social status, the �ndings of this research are
consistent with previous studies [20–21] and indicate that impoverished children are at risk of developing
depressive symptoms or poor health. This phenomenon could be explained by evolutionary theory. That is, low
social status might be regarded as a potential threat to survival because it could mean less access to resources
and less opportunity to cooperate with others. In the modern world, however, low social status may be more
connected to symbolic threats to the self and thus may provide a major source of chronic stress and increase
the likelihood of obesity, which may presumably alter neuroendocrine functions associated with, for example,
depression and untimely death.

Despite the importance of the �ndings, this study has several limitations. First, the cross-sectional design does
not allow for the investigation of changes in individuals’ psychological symptoms across different periods of
the COVID-19 pandemic and cannot provide a fuller picture of the psychological impact of the outbreak.
Second, because all the constructs were assessed by self-report, the estimated relationships among stressors,
coping, and psychological symptoms might be biased by the reporter effect. Future research should consider a
longitudinal design or use multiple methods to examine the role of stressors, online learning satisfaction and
coping in individuals’ psychological symptoms during the COVID-19 pandemic. Third, there has been some
speculation that Asian cultures tend to use avoidance strategies of emotion-based coping more frequently than
Western cultures. Future studies should consider cultural factors when discussing the relationships among the
variables in the present study.

Conclusions
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In this study, the status of psychological symptoms among elementary school students were much higher than
excepted. The in�uencing factors of psychological symptoms are multifaceted, including factors of social
demographic, number of COVID-19-related stressors, coping strategy, online learning experience. Parents or
related person could offer some suggestions for elementary school students to take some suitable coping
strategies during the pandemic. Teacher could promote elementary school students’ mental health by
improving the quality of online course. In addition, school manager should pay more attention to those students
who experienced high number of COVID-19-related stressors or those students with low family social status.
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Tables
Table1 Demographic characteristics of the elementary school students by psychological symptoms

 
Note: a Mann-Whitney U test; b Kruskal-Wallis test.
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    depression   anxiety  

characteristic Total(%) Mild(%) M/S(%) p Mild(%) M/S(%) p

Observations 823(100) 135 16.4  81 9.8   160 19.4  75 9.1  

Gender       .52 a        .22 a

   Female 409 49.7  59(14.4) 43(10.5)    71(17.4) 37(9.0)  

Male 414 50.3 76(18.4)  38(9.1)    89(21.5)  38(9.1)   

Grade        .84 a      .55 a

Middle

grade

345 41.9 59(17.1) 31(9.0)   66

(19.1) 

29 (8.4)  

  High grade 478 58.1 76(15.8) 50(10.5)   94 (19.7) 46 (9.6)  

Family social

status

      P<.05a       P<.05a

   Low 411 49.9 70 17.1 52 12.7   91 22.1 41 10.0  

   High 412 50.1 65 15.8 29 7.1   69 16.7 34 8.3  

Number of

stressors

      P<.001b     P<.001b

None 132 16.0 10 7.6 8 6.1   12 9.1 6 4.5  

1-2 405 49.2 69 17.0 33 8.2   82 20.2 27 6.7  

More than

3

286 34.8 56 19.6 40 14.0   66 23.1 42 14.7  

Problem-

based coping

      P<.001 a     P<.05 a **

   Low 411 49.9 81 19.7 51 12.4   89 21.7 43 10.5  

High 412 50.1 54 13.1 30 7.3   71 17.2 32 7.8  

Emotion-

based coping

      P<.001 a     P<.001 a

   Low 411 49.9 49 11.9 28 6.8   59 21.7 27 10.5  

High 412 50.1 86 20.8 53 12.9   101 17.2 48 7.8  

Online

learning

      P<.001 a     P<.001 a  
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satisfaction

Low 411 49.9 81 19.7 52 12.7   101 24.5 40 9.7  

High 412 50.1 54 13.1 29 7.0   59 14.3 35 8.5  

Table2 Multivariate logistic regression analysis of factors influenced with M/S psychological
symptoms
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