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A B S T R A C T   

Background: The increasing menace of the COVID-19 epidemic led to an atmosphere of anxiety around the world, 
however the evidence among Chinese students aged 12 to 18 years has been limited. 
Methods: A total of 373216 junior and senior high school students were recruited using a cluster sampling method 
in Zhengzhou, Xinxiang, Xinyang city of Henan Province, China, during February 4-12, 2020. Presence of anxiety 
symptoms was determined by Generalized Anxiety Disorder tool (GAD-7). Multiple logistic regression was 
performed to estimate the potential risk factors. 
Results: Among the participants, junior and senior high school students were found to have anxiety symptoms, 
producing an overall prevalence of 9.89%. The prevalence was lower in female than in male (9.66% vs. 10.11%) 
and the prevalence was higher for junior high school students than senior high school students (13.89% vs. 
12.93%). The prevalence of anxiety symptoms was highest among rural students and lowest among urban stu-
dents (11.33% vs. 8.77%). The cognitive level was negatively associated with the prevalence of anxiety symp-
toms. After adjusting for potential confounders, age, gender, residential location, worried level, fear level and 
behavior status were found to be associated with anxiety symptoms. 
Limitations: Prevalence may be skewed by assessing anxiety symptoms using self-reported scales rather than 
clinical interviews. 
Conclusions: This large-scale study assesses the prevalence of anxiety symptoms and its potential influencing 
factors in junior and senior high school students. These findings suggest that governments need to pay more 
attention to the mental health of young people in combating COVID-19.   

1. Introduction 

In December 2019, a novel coronavirus (COVID-19) has been iden-
tified (Lu et al., 2020), which raised global concern (Wang et al., 2020a). 
It spreads widely and rapidly and causes an outbreak of acute infectious 
pneumonia (Bao et al., 2020). Given its high person-to-person trans-
mission rate, multiple appropriate measures (including social 
distancing, quarantine, and isolation) were implemented in many cities 
and rural areas in China during the Spring Festival. Although many 
measures might have moderated the spread of severe acute respiratory 

syndrome coronavirus Type 2 (SARS-COV-2), which causes COVID-19, 
they can also have a negative impact on the economy, employment, 
and public health (Brooks et al., 2020). The increasing menace of the 
epidemic led to an atmosphere of anxiety around the world due to dis-
rupted travel plans, social isolation, media information overload and 
panic buying of necessity goods (Ho et al., 2020). 

Anxiety disorders are one of the most common and disabling mental 
health conditions that are distributed across the globe (Baxter et al., 
2013, 2014; Kessler et al., 2007; Whiteford et al., 2010; Wittchen et al., 
2010). In addition, the previous study had reported anxiety disorders 
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may increase the risk of cancer, cardiovascular disease and some forms 
of anxiety have been associated with a lower risk of death (Batelaan 
et al., 2016; Eaton et al., 2013; Miloyan et al., 2016; Mykletun et al., 
2009; Wang et al., 2020c). It is already evident that the direct and in-
direct psychological and social effects of the COVID-19 pandemic are 
widespread and could affect mental health now and future 
(González-Sanguino et al., 2020; Holmes et al., 2020; Khadse et al., 
2020; Mattila et al., 2021; Stepowicz et al., 2020). The increasing 
number of confirmed cases and the growing number of provinces and 
countries affected by the outbreak have contributed to the increasing 
prevalence of public anxiety (Li et al., 2020). However, the effects of the 
COVID-19 pandemic on mental health could differ between population 
groups (Pan et al., 2020). Although there is growing empirical evidence 
of mental health complications of COVID-19 in adults, our knowledge of 
the impact of the pandemic on the mental health of young people re-
mains very limited (Nearchou et al., 2020). In particular, adolescents are 
a vulnerable group that is presenting with more and more complex is-
sues (Membride, 2016). Additionally, there is more and more evidence 
that the prevalence of adolescent emotional disorders is increasing 
(Glowinski and D’Amelio, 2016). The study indicated that most uni-
versal, selective, and indicated prevention programs are effective in 
reducing symptoms of anxiety in adolescents (Neil and Christensen, 
2009). 

As a province with the largest educational population in China, 
Henan province has an educational population of 28.53 million. It has a 
border with Hubei province and the two provinces have close exchanges 
with each other. The situation of epidemic prevention and control in the 
education system is very serious. Therefore, the present study included 
373216 junior and senior high school students in Henan Province during 
the COVID-19 outbreak and aimed to assess the prevalence of anxiety 
symptoms and identify the potential risk and protective factors 
contributing to anxiety. According to past experience, winter and spring 
are likely to be the peak of the outbreak. Therefore, from the perspective 
of current global epidemic prevention and control, the Spring Festival in 
2021 will still be affected by COVID-19. This may assist government 
agencies and healthcare professionals in safeguarding the psychological 
well-being of the junior and senior high school students in the face of 
COVID-19 outbreak expansion in China and different parts of the world. 

2. Methods 

2.1. Study participants 

We conducted this cross-sectional study in order to investigate the 
impact of the COVID-19 pandemic on the anxiety symptoms from 
February 4, 2020 and February 12, 2020. Junior and senior high school 
students aged 12-18 years were recruited by using a cluster sampling 
method in Zhengzhou, Xinxiang, Xinyang city of Henan Province, China, 
and invited to participate in the online survey through an online survey 
platform (“SurveyStar”, Changsha Ranxing Science and Technology, 
Shanghai, China). After excluding the data of participants aged<12 
years or aged>18 years or those who took ≤100 s to fully respond to the 
questions (n = 34276), finally, a total of 373216 participants were 
included in the analysis. These regions can represent the overall con-
ditions of Henan Province. 

2.2. Data collection 

A standard questionnaire was designed to collect basic socio- 
demographic information (sex, age, grade, and residential location), 
the cognitive level was reflected to the subjects’ understanding of the 
epidemic characteristics of the COVID-19, including “will it be passed 
from person to person”, “route of transmission”, and “quarantine for 
several days after exposure”, each of these questions was divided into 
two groups: correct and wrong, mental state (worry and fear), a specific 
anxiety symptoms and other factors. Residential location was divided 

into 3 categories: city, rural and country-level city. The worried and fear 
levels (including “extremely” “very” “somewhat’” “not so” and “not at 
all”), assigned a score to each response on 5-point Likert scale (Gupta 
and Maity, 2021). High level was defined as 4-5 points, moderate level 
was defined as 3 points, and low or none level was defined as 1-2 points. 
Behavioral status reflected the change of people’s lifestyle after knowing 
about the epidemic, which including “whether to increase the frequency 
of hand washing”, “going out wearing a mask”, “whether to give up the 
Spring Festival to visit relatives or travel because of the epidemic”, and 
“going out for dinner”. Behavioral status was divided into 3 levels: all 
correct, not all correct and all wrong (Li et al., 2020). 

Anxiety symptoms were assessed by using the Chinese version of 
Generalized Anxiety Disorder tool (GAD-7) which is a simple and highly 
effective self-assessment tool for anxiety symptoms (Löwe et al., 2008). 
Participants were asked how often seven symptoms had appeared in 
your life over the past two weeks on a 21-point scale ranging from “not 
at all” (0 points), “several days” (1 points), “more than half the days” (2 
points) and “nearly every day” (3 points). The scores for symptom 
severity were 5–9 for mild, 10–14 for moderate, and 15–21 for severe 
(Spitzer et al., 2006). A score of 10 or greater on the GAD-7 represents a 
reasonable cut point for identifying cases of GAD (Li et al., 2020). 

2.3. Statistical analysis 

Continuous variables were shown as means ± standard deviation 

Table 1 
Characteristics of the study participants by anxiety status.  

Characteristics All participants 
n=373216 

No-anxiety 
n=336298 

Anxiety 
n=36918 

P value 

Age (years) 15.24±1.59 15.26±1.60 15.06±1.58 0.009 
Gender (%)    <0.001 
Male 193507(51.85) 173943 

(51.72) 
19564 
(52.99)  

Female 179709(48.15) 162355 
(48.28) 

17354 
(47.01)  

Grade (%)    <0.001 
Junior 244193(65.43) 217703 

(64.74) 
26490 
(71.75)  

Senior 129023(34.57) 118595 
(35.26) 

10428 
(28.25)  

Residential 
location    

<0.001 

City 161576(43.29) 147405 
(43.83) 

14171 
(38.39)  

Rural 140737(37.71) 124794 
(37.11) 

15943 
(43.18)  

Country-level 
city 

70903(19.00) 64099(19.06) 6804(18.43)  

Worried level 
(%)    

<0.001 

High 284399(76.20) 250130 
(74.38) 

34269 
(92.82)  

Moderate 66182(17.73) 64195(19.09) 1987(5.38)  
Low/none 22635(6.06) 21973(6.53) 662(1.79)  
Fear level (%)    <0.001 
High 194047(51.99) 162755 

(48.40) 
31292 
(84.76)  

Moderate 128397(34.40) 124308 
(36.96) 

4089(11.08)  

Low/none 50772(13.60) 49235(14.64) 1537(4.16)  
Behavior status 

(%)    
<0.001 

All correct 185958(49.83) 167570 
(49.83) 

18388 
(49.81)  

Not all correct 186662(50.01) 168222 
(50.02) 

18440 
(49.95)  

All wrong 596(0.16) 506(0.15) 90(0.24)  

Data were presented as mean (SD) normal distribution continuous variables and 
numbers (percentages) for categorical variables; P values calculated using stu-
dent’s t-test and chi-square. 
Compared with No-anxiety, P <0.05 
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(SD), and categorical variables were expressed as frequencies (%). Stu-
dent’s t-tests were performed to examine the difference in continuous 
variables, and the significance of the difference in categorical variables 
was assessed by chi-squared test. 

The logistic regression model was used to estimate odds ratios (ORs) 
and 95% confidence intervals (CIs). Multivariable adjustment modelling 
was performed in this study: Model 1 was crude model. Model 2 was 
adjusted for age, gender, residential location, worried level, fear level 
and behavior status. All data were analyzed using SPSS and Excel and 
software version 21.0 (SPSS Inc., Chicago) and two-tailed P values 
<0.05 were considered statistically significant. 

3. Results 

3.1. Basic characteristics of participants 

Among 373216 participants included 244193 junior high school 
students and 129023 senior high school students (12-18 years old) were 
invited to participate in the online survey during the outbreak of COVID- 

19 in China. Table 1 showed the characteristics of participants and their 
associations with anxiety status. As compared to participants without 
anxiety symptoms, participants with anxiety symptoms were different 
from the proportion of sex, grade, residential location, worried level, 
fear level and behavior status (all P<0.05). 

3.2. Prevalence of anxiety symptoms 

The overall anxiety symptoms prevalence was 9.89% among junior 
and senior high school students during COVID-19 pandemic in China. 
The prevalence was lower in females than males (9.66% vs. 10.11%). 
Fig. 1 showed the prevalence of anxiety symptoms in participants by 
residential location and grade. The highest prevalence of anxiety 
symptoms was 12.80% found in participant lived in rural among junior 
high school students, and 8.40% found in participant lived in rural 
among senior high school students. The lowest prevalence of anxiety 
symptoms was 9.30% found in participant lived in city among junior 
high school students, and 7.80% found in participant lived in city among 
senior high school students. In brief, during the COVID-19 period, the 

Fig. 1.  

Fig. 2.  

Q. Xu et al.                                                                                                                                                                                                                                       



Journal of Affective Disorders 288 (2021) 17–22

20

proportion of junior high school students with anxiety symptoms was 
higher than that of senior high school students. Participants lived in city 
have the lowest prevalence of anxiety symptoms and participants lived 
in rural have the highest prevalence of anxiety symptoms among junior 
and senior high school students. 

Fig. 2 showed the three most basic cognitive problems associated 
with the COVID-19. As can be seen from the figure, there is a difference 
in the prevalence of anxiety symptoms between those who answered the 
cognitive questions correctly and those who answered them incorrectly, 
in junior and senior high school students respectively. Students who 
lacked correct recognition of the COVID-19 were more prone to anxiety 
symptoms. 

3.3. Anxiety symptoms 

The proportion of students with different levels of anxiety symptoms 
were shown in Table 2. Mild and moderate anxiety were most common. 
In junior high school students, the rate of mild anxiety was 28.06%, and 
that of moderate anxiety was 7.35%. Similarly, in senior high school 
students, the rate of mild anxiety was 29.43%, and that of moderate 
anxiety was 5.72%. 

Fig. 3 showed there was a difference in response rates among the 
seven GAD symptoms in anxiety participants. Obviously, being so rest-
less that it is hard to sit still (41.2%), becoming easily annoyed or 

irritable (49.1%), feeling afraid as if something awful might happen 
(39.4%) are the most common symptoms. 

3.4. The positive or risk factors of anxiety symptoms 

Table 3 presented the results of multivariable logistic regression 
analysis. Compared with male among junior and senior high school 
students, female had 8% [OR 0.92 (95% CI; 0.89-0.94)] and 16% [OR 
0.84 (95% CI; 0.81-0.88)] reduced odds of anxiety. In junior high school 
students, compared with participants lived in city, participants lived in 
rural had 30% increased likelihood (OR 1.30 [95% CI 1.26–1.34]), just 
like participants lived in country-level city had 11% increased likelihood 
(OR 1.11[95% CI 1.07-1.15]). Compared with high worry level among 
junior and senior high school students, moderate worry level had 40% 
[OR 0.60 (95% CI; 0.56-0.64)] and 34% [OR 0.66 (95% CI; 0.61-0.73)] 
reduced odds of anxiety, low/none worry level had 39% [OR 0.61 (95% 
CI; 0.55-0.68)] and 22% [OR 0.78 (95% CI; 0.67-0.92)] reduced odds of 
anxiety. Similarly, compared with high fear level among junior and se-
nior high school students, moderate fear level had 79% [OR 0.21 (95% 
CI; 0.20-0.22)] and 80% [OR 0.20 (95% CI; 0.19-0.21)] reduced odds of 
anxiety, low/none fear level had 79% [OR 0.21 (95% CI; 0.20-0.23)] 
and 81% [OR 0.19 (95% CI; 0.17-0.21)] reduced odds of anxiety. 
However, compared with high behavior status level among junior and 
senior high school students, moderate behavior status level had 4% 
increased likelihood (OR 1.04 [95% CI 1.01-1.07]) and 6% increased 
likelihood (OR 1.06 [95% CI 1.01-1.10]), just like low behavior status 
level had 172% increased likelihood (OR 2.72[95% CI 2.01-3.68]) and 
193% increased likelihood (OR 2.93[95% CI 1.97-4.35]). 

4. Discussion 

This was a large-scale cross-sectional epidemiological study based in 
Henan Province, which has the largest educational population in China, 
investigating the prevalence of anxiety symptoms in 373,216 junior and 

Table 2 
The rate of different severities of anxiety symptoms.  

Anxiety level All participants Junior students Senior students 
n % n % n % 

None 229811 61.58 149193 61.10 80618 62.48 
Mild 106487 28.53 68510 28.06 37977 29.43 
Moderate 25332 6.79 17949 7.35 7383 5.72 
Severe 11586 3.10 8541 3.50 3045 2.36 
Mild to serve 143405 38.42 95000 38.90 48405 37.51  

Fig. 3.  
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senior high school students during the COVID-19 outbreak. Our study 
showed that the overall prevalence of anxiety symptoms in junior and 
senior high school students was 9.89% (10.85% for junior high school 
students and 8.08% for senior high school students). Age, gender, grade, 
residential location, worried level, fear level and behavior status were 
found to be associated with anxiety symptoms among junior and senior 
high school students. 

Given an overall global prevalence of anxiety disorders estimated to 
be normally around 7.3% (Santabárbara et al., 2020), however, our 
results suggest that anxiety symptoms prevalence in junior and senior 
high school students was 9.89% during the COVID-19 outbreak. It might 
be caused by epidemic prevention and control measures during 
COVID-19 period. At the beginning of the COVID-19 outbreak in China, 
about one-third reported moderate-to-severe anxiety. Female gender, 
student status, and specific physical symptoms were associated with a 
greater psychological impact of the outbreak and higher levels of stress, 

anxiety, and depression (Wang et al., 2020b). Another data showed that 
a large-scale survey of college students in China demonstrates that about 
45% students have probable acute stress, anxiety or depressive symp-
toms during the COVID-19 epidemic (Ma et al., 2020). As is supposed 
above, the anxiety symptoms are likely to affect more populations 
during this pandemic, and we should try to assess the impact of 
COVID-19 on other vulnerable populations, such as adolescents, to 
maintain the mental health of vulnerable populations. 

Our study showed that participants who lived in city have the lowest 
prevalence of anxiety and participants who lived in rural have the 
highest prevalence of anxiety among junior and senior high school 
students. It may be because the high level of socioeconomic status of 
urban student’s parents. A large body of study have shown that socio-
economic status has a strong protective effect on physical and mental 
health outcomes (Burgard et al., 2013; Dowd et al., 2011; Morris et al., 
1994). Parents’ emotions can affect their children. Meanwhile, the 
prevalence of anxiety in junior high school students is higher than that in 
senior high school students. Therefore, we should pay more attention to 
protect the psychological status of rural students, by developing in-
terventions and prevention and control measures. The prevalence of 
anxiety was also significantly higher among students with low cogni-
tion. This suggests that we need to strengthen the promotion of 
COVID-19 knowledge, especially in the transmission route, where the 
awareness rate is low. Through publicity and education, students can 
have a more comprehensive understanding of COVID-19, so as to protect 
themselves from life habits such as hand washing, exercise and nutri-
tion, and reduce the influence of COVID-19 on anxiety among students. 

Moreover, we subdivided the level of anxiety, and the results showed 
that most students were mild anxiety, while only a few students were 
moderate to severe anxiety. Of note, among the anxious students, being 
so restless that it is hard to sit still (41.2%), becoming easily annoyed or 
irritable (49.1%), feeling afraid as if something awful might happen 
(39.4%) are the most common symptoms. So, we suggested that the 
health department could provide an online psychological intervention 
platform where students can seek online psychological support when 
they have the above three symptoms. 

To our knowledge, this is a large sample study of the prevalence of 
anxiety symptoms in junior and senior high school students. Secondly, as 
a province with the largest education population in China, Henan 
province has a border with Hubei province and close contacts between 
the two provinces, which is representative of students’ anxiety during 
the period of the COVID-19. Thirdly, we used the standardized ques-
tionnaire (GAD-7) to diagnose anxiety. Finally, we excluded the par-
ticipants who not meeting the requirements of this study to make our 
results more realistic. 

Nevertheless, there are some limitations that should be considered 
when interpreting our results. First, although many important variables 
were already considered and adjusted, the possibility of other potential 
confounding factors remain cannot be ruled out. Second, prevalence 
may be skewed by assessing anxiety symptoms using self-reported scales 
rather than clinical interviews. Third, the presence of anxiety symptoms 
was determined by Generalized Anxiety Disorder tool (GAD-7), which is 
a simple and highly effective self-assessment tool for anxiety symptoms. 
However, a single screening tool does not guarantee the reliability and 
validity of the study. Fourth, the cognitive level reflected the subjects’ 
understanding of the epidemic characteristics of the COVID-19, but the 
validity of the cognitive level has not been guaranteed. Finally, the 
participants in this study were junior and senior high school students, 
which may limit the extension of our findings to other grade students. 

In conclusion, among junior and senior high school students in 
China, rate of anxiety symptoms was not optimal during the COVID-19 
epidemic, especially for students living in rural areas. These findings 
suggest that governments need to pay more attention to the mental 
health of young people in combating COVID-19. In the follow-up work, 
factors including age, gender, grade, residential location, cognitive 
level, worried level, fear level, and behavior status may be considered as 

Table 3 
Independent association of characteristics of study participants and anxiety 
during the COVID-19 epidemic in Henan province.  

Characteristics All participants OR 
(95%CI) 

Junior students OR 
(95%CI) 

Senior students OR 
(95%CI) 

Model 
1 

Model 
2 

Model 
1 

Model 
2 

Model 
1 

Model 
2 

Gender       
Male 1.00 

(ref) 
1.00 
(ref) 

1.00 
(ref) 

1.00 
(ref) 

1.00 
(ref) 

1.00 
(ref) 

Female 0.95 
(0.93- 
0.97)* 

0.89 
(0.87- 
0.91)* 

0.96 
(0.93- 
0.98)* 

0.92 
(0.89- 
0.94)* 

0.94 
(0.90- 
0.98)* 

0.84 
(0.81- 
0.88)* 

Residential 
location       

City 1.00 
(ref) 

1.00 
(ref) 

1.00 
(ref) 

1.00 
(ref) 

1.00 
(ref) 

1.00 
(ref) 

Rural 1.33 
(1.30- 
1.36)* 

1.20 
(1.17- 
1.23)* 

1.44 
(1.40- 
1.48)* 

1.30 
(1.26- 
1.34)* 

1.08 
(1.03- 
1.13)* 

0.97 
(0.93- 
1.02) 

Country-level 
city 

1.10 
(1.07- 
1.14)* 

1.06 
(1.03- 
1.10)* 

1.15 
(1.11- 
1.20)* 

1.11 
(1.07- 
1.15)* 

1.03 
(0.98- 
1.09) 

1.00 
(0.94- 
1.05) 

Worried level       
High 1.00 

(ref) 
1.00 
(ref) 

1.00 
(ref) 

1.00 
(ref) 

1.00 
(ref) 

1.00 
(ref) 

Moderate 0.23 
(0.22- 
024)* 

0.62 
(0.59- 
0.65)* 

0.22 
(0.21- 
0.23)* 

0.60 
(0.56- 
0.64)* 

0.24 
(0.22- 
0.26)* 

0.66 
(0.61- 
0.73)* 

Low/none 0.22 
(0.20- 
0.24)* 

0.66 
(0.60- 
0.72)* 

0.20 
(0.18- 
0.22)* 

0.61 
(0.55- 
0.68)* 

0.26 
(0.23- 
0.30)* 

0.78 
(0.67- 
0.92)* 

Fear level       
High 1.00 

(ref) 
1.00 
(ref) 

1.00 
(ref) 

1.00 
(ref) 

1.00 
(ref) 

1.00 
(ref) 

Moderate 0.17 
(0.17- 
0.18)* 

0.20 
(0.20- 
0.21)* 

0.17 
(0.17- 
0.18)* 

0.21 
(0.20- 
0.22)* 

0.18 
(0.17- 
0.19)* 

0.20 
(0.19- 
0.21)* 

Low/none 0.16 
(0.15- 
0.17)* 

0.20 
(0.19- 
0.21)* 

0.16 
(0.15- 
0.17)* 

0.21 
(0.20- 
0.23)* 

0.17 
(0.15- 
0.18)* 

0.19 
(0.17- 
0.21)* 

Behavior 
status       

All correct 1.00 
(ref) 

1.00 
(ref) 

1.00 
(ref) 

1.00 
(ref) 

1.00 
(ref) 

1.00 
(ref) 

Not all correct 1.00 
(0.98- 
1.02) 

1.04 
(1.02- 
1.07)* 

1.00 
(0.97- 
1.02) 

1.04 
(1.01- 
1.07)* 

1.00 
(0.96- 
1.04) 

1.06 
(1.01- 
1.10)* 

All wrong 1.62 
(1.29- 
2.03)* 

2.80 
(2.20- 
3.56)* 

1.53 
(1.16- 
2.03)* 

2.72 
(2.01- 
3.68)* 

1.87 
(1.28- 
2.72)* 

2.93 
(1.97- 
4.35)* 

Abbreviation: OR, odds ratio; CI, confidence interval. 
Model 1: no adjustment. 
Model 2: adjusted for age, gender, residential location, worried level, fear level 
and behavior status. 

* P<0.05. 
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part of the overall management of anxiety symptoms. 
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mental and behavioral disorders to all-cause mortality in a 27-year follow-up of 4 
epidemiologic catchment area samples. Am. J. Epidemiol. 178, 1366–1377. 

Glowinski, A.L., D’Amelio, G., 2016. Depression Is a Deadly Growing Threat to Our 
Youth: Time to Rally. Pediatrics 138. 
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