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Abstract
Objectives To understand the status of positive affect (PA) and negative affect (NA) on university and college students,

and to explore the determinants during the COVID-19 outbreak.

Methods Our data were from network-based survey, and 17,876 participants completed the questionnaire. t test, one-way

ANOVA and multiple linear regression model were performed using PANAS (Positive and Negative Affect Schedule)

score as the dependent variable.

Results Of 17,876 participants, the mean score of PA was 25.5 ± 7.3, while NA was 19.1 ± 7.1. Multiple linear

regression models showed that there are some common determinants of PA and NA, such as education, health literacy on

communicable diseases, satisfaction with measures for epidemic prevention and control, risk of infection, impact of the

outbreak on daily life, sleep duration and frequency of hand washing in the past 2 weeks. Besides, whether the student is a

medical major and whether outing in the past 2 weeks were specific determinants of PA, and frequency of masks wearing

was specific determinant of NA.

Conclusions The outbreak of COVID-19 is detrimental to university and college students’ affect. During the outbreak

response, we should strengthen the guidance and regulation for negative affect and pay attention to improving the positive

affect of university and college students.

Keywords COVID-19 � PANAS � University and college students

Abbreviations
PANAS The Positive and Negative affect schedule

PA Positive affect

NA Negative affect
Introduction

COVID-19 is the infectious disease caused by the most

recently discovered coronavirus; it was declared a pan-

demic by WHO and affecting many countries globally

(Bruin et al. 2020). As of 24:00 on March 7, 2020, a total of
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80,695 patients with COVID-19 were diagnosed, including

3097 deaths and 57,065 cures in China (China, National

Health Commission of the People’s Republic of China

2020). Many studies have shown that widespread outbreaks

of COVID-19 are associated with psychological distress

and caused public panic (Bao et al. 2020; Rajkumar 2020;

Li et al. 2020). In order to control the outbreak of COVID-

19, the Chinese government has issued a series of executive

orders, such as travel bans, and encouraging people to stay

at home for quarantine. And affected by the outbreak of

COVID-19, universities and colleges have delayed the

return of students to school. As of March 8, more than

20 days have passed since the normal start time, and the

date of back to school is unknown. For university and

college students, the rapid spread of COVID-19 and the

discomfort of being at home for a long time caused that

they are vulnerable to mental stress and emotional distress.

Affect is regarded as psychological states that refers to

personal evaluative feeling for objective things (Diaz-

Garcia et al. 2020). There were two independent dimen-

sions, including positive affect and negative affect (Garcia

2012). Stable and optimistic affect usually means good

mental states. The recent COVID-19 outbreak has been

deemed a global health emergency (Sohrabi et al.

2020).When it occurs, individuals will inevitably have

negative emotional experience. Negative emotions can lead

to a wider range of individual and social behavior problems

as well as fear and anxiety, which can be accompanied by

acute and chronic stress that may compromise immune

function and increase susceptibility to stress-related phys-

iological disorders (Gao 2009). At the same time, we

should not ignore the positive emotions. Positive emotional

experience can promote the effective emotional control of

individuals, experience positive emotions such as gratitude,

interest and love; after an emergency, it can help resilient

individuals fight depression (Vanderlind et al. 2020). In

order to prevent the pandemic from escalating, universities

are postponed to start school; moreover, university and

college students must reduce their travels, which prevents

them from studying and participating in social activities

and may affect their learning progress and their mood. The

existing researches on psychological distress that caused by

COVID-19 mainly focus on anxiety, depression and self-

reported stress; the positive affect and negative affect are

still unclear. Research has shown that maintaining appro-

priate levels of both positive and negative emotions under

stress can make it easier for individuals to adapt to the

environment. University and college students are in the

drastic changes period of physical and mental develop-

ment, and it is also the period in which their outlook on life

and world gradually takes shape. Emotions have obvious

characteristics of the transition period and are easily

excited and unstable. At this time, their understanding of

society and self-knowledge is not mature enough, they are

poor in adapting to society pressure, they are easily influ-

enced by the external environment and self-contradictions,

and they often cannot correctly handle the incidents they

encountered. Faced with a major event such as COVID-19,

their emotions will inevitably be affected (Zhao et al.

2020). Therefore, it is necessary to pay attention to the

positive and negative emotions of university and college

students during the pandemic. Based on above, our

research hypothesizes that university and college students’

positive and negative affect would be influenced in the face

of the pandemic and further explored the determinants of

positive and negative affect. The aim of this study was to

understand the positive and negative affect of university

and college students and explore the determinants.

Methods

Sample

The survey was conducted on February 20–22, 2020, and

network-based survey was used for data collection. In

China, higher education is divided into four levels: junior

college students (two- and three-year students), under-

graduate students, master students and doctoral students.

And our subjects were these university and college students

from 31 provinces in mainland China. The participants

voluntarily completed the questionnaire online based on

the reading instructions, with reassurance of no penalty for

non-participation. Participants were assured that personal

information would not be shared with others without their

permission. A total of 18,294 questionnaires were col-

lected, there were 17,876 valid questionnaires after

excluding invalid questionnaires, and the effective rate of

the questionnaire was 97.7%.

Independent variables and dependent variable

The questionnaire included the basic information of the

sample, the infectious disease prevention part of (China

National Health Literacy Monitoring Questionnaire) and

the PANAS (Positive and Negative Affect Schedule,

PANAS). The basic information included gender (male,

female), education (two- and three-year students, under-

graduate, master and above), residence (village, town,

city), major (medical, non-medical), health literacy on

communicable diseases (yes, no), satisfaction with local

pandemic prevention and control measures (high, moder-

ate, low), concern about the outbreak (high, moderate,

low), self-perceived risk of infection (high, moderate, low),

the impact of the outbreak on daily life (high, moderate,

low), sleep duration (short sleep, normal sleep, long sleep),
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Table 1 Characteristics of university and college students in network-based survey, China, February 20–22, 2020

Variables N (%) PA (�x� s) t/F NA (�x� s) t/F

Total 17,876 (100) 25.5 ± 7.3 19.1 ± 7.1

Gender 1.184 1.071

Male 5058 (28.3) 25.6 ± 8.1 19.2 ± 7.9

Female 12,818 (71.7) 25.5 ± 7.0 19.1 ± 6.8

Education 211.890** 24.193**

Two- and three-year students 9230 (51.6) 24.5 ± 7.6 18.8 ± 7.2

Undergraduate 8185 (45.8) 26.6 ± 6.9 19.5 ± 7.1

Master and above 461 (2.6) 27.6 ± 6.8 19.8 ± 7.0

Residence 0.816 2.279

Village 9113 (51.0) 25.6 ± 7.2 19.2 ± 7.0

Town 4524 (25.3) 25.4 ± 7.3 19.1 ± 7.0

City 4239 (23.7) 25.6 ± 7.6 19.0 ± 7.5

Major 2.860* 2.004*

Medical 10,972 (61.4) 25.7 ± 7.0 19.0 ± 7.2

Non-medical 6904 (38.6) 25.4 ± 7.5 19.3 ± 7.1

Health literacy on

communicable diseases

- 12.621** 2.035*

No 14,488 (81.0) 25.2 ± 7.4 19.2 ± 7.2

Yes 3388 (19.0) 26.9 ± 6.9 18.9 ± 6.8

Satisfaction with measures

for pandemic prevention

and control

17.936 108.395**

High 12,960 (72.5) 25.7 ± 7.4 18.7 ± 7.0

Moderate 4632 (25.9) 25.1 ± 6.9 20.2 ± 7.2

Low 284 (1.6) 24.4 ± 8.6 22.6 ± 8.9

Concern about the outbreak 309.171** 30.487**

High 8195 (45.8) 26.8 ± 7.7 19.5 ± 7.5

Moderate 9259 (51.8) 24.6 ± 6.7 18.9 ± 6.8

Low 422 (2.4) 20.7 ± 7.6 17.4 ± 7.5

The risk of infection 5.436* 232.262**

High 272 (1.5) 27.0 ± 9.1 23.7 ± 9.7

Moderate 2398 (13.4) 25.6 ± 6.8 21.6 ± 7.3

Low 15,206 (85.1) 25.5 ± 7.4 18.7 ± 7.0

Impact of the outbreak 95.555** 946.300**

High 6492 (36.3) 26.4 ± 7.2 21.7 ± 7.4

Moderate 7294 (40.8) 25.3 ± 6.9 18.7 ± 6.6

Low 4090 (22.9) 24.5 ± 8.1 15.8 ± 6.1

Sleep duration 11.091** 27.382**

Short sleep 621 (3.5) 24.6 ± 8.4 21.0 ± 8.5

Normal sleep 8751 (49.0) 25.8 ± 7.2 18.9 ± 7.0

Long sleep 8504 (47.6) 25.4 ± 7.4 19.2 ± 7.2

Outing in the past 2 weeks 5.590* 1.256

Stay at home all the time 13,538 (75.7) 25.5 ± 7.3 19.1 ± 7.1

Walk around the house 3781 (21.2) 25.9 ± 7.1 19.2 ± 7.1

Often go out 72 (0.4) 26.3 ± 9.0 20.3 ± 8.9

Others 485 (2.7) 24.6 ± 8.5 19.3 ± 8.4

Frequency of masks wearing 7.321* 11.980**

Every time 16,098 (90.1) 25.6 ± 7.3 19.0 ± 7.1

Often 1059 (5.9) 25.5 ± 7.3 20.1 ± 7.4

Positive and negative affect of university and college students during COVID-19 outbreak: a… 1439

123



outing in the past 2 weeks (stay at home all the time, walk

around the house, often go out, others), frequency of masks

wearing (every time, often, not at all) and hand washing in

the past 2 weeks (increased significantly, as usual. Others).

In our study, positive and negative affect schedule

(PANAS) (Watson et al. 1988) was used to assess positive

affect (PA) and negative affect (NA). The PANAS includes

20 items, which was divided into two PANAS subscales

(PANAS-Positive and PANAS-Negative). And reliability

analysis showed that two subscales have good reliability,

and the Cronbach alpha is 0.891 and 0.929, respectively.

Data analysis

We presented descriptive statistics on the basic information

of the sample, the sociodemographic characteristics were

presented in percentages, and scores of two subscales were

presented in mean ± SD. T test and one-way ANOVA

were used to compare the scores of PANAS across dif-

ferent groups. And multiple linear regression model was

performed to explore the determinants of positive and

negative affect. In our study, NA score and PA score were,

respectively, set as the dependent variables for further

linear regression. IBM SPSS 24.0 was used for data anal-

ysis, and P-values\ 0.05 were considered to be statisti-

cally significant.

Results

Among the 17,876 participants, 5058 (28.3%) were males,

12,818 (71.7%) were females. Generally speaking, half of

the participants were two- and three-year students (51.6%),

half of the participants live in village (51.0%), majority of

the participants were medical professionals (61.4%)

(Table 1). The mean score of PA was 25.5 ± 7.3, while

NA was 19.1 ± 7.1.

Table 2 showed the determinants of PA and NA among

participants. The results indicated that the undergraduate,

master and above had higher PA score than the two- and

three-year students (b = 2.872, 2.826, respectively, both

P\ 0.001), the undergraduate also had lower NA score

than the two- and three-year students (b = 0.572,

P\ 0.001); compared with non-medical students, medical

students had higher PA score (b = 0.847, P\ 0.001);

participants with health literacy had higher PA score

(b = 1.399, P\ 0.001) and lower NA score (b = -0.311,

P\ 0.05); the participants who feel moderate or dissatis-

fied with measures for pandemic prevention and control

had lower PA score (b = -0.421, - 1.334, respectively,

both P\ 0.05) and higher NA score than those satisfied

(b = 1.072, 2.661, respectively, both P\ 0.001); the lower

the level of concern for the outbreak, the lower the scores

of PA (b = -2.037, - 5.518, respectively, both

P\ 0.001) and NA (b = -0.413, - 1.598, respectively,

both P\ 0.001); those with a moderate and low risk of

infection had lower PA (b = -1.030, - 0.914, respec-

tively, both P\ 0.05) and NA scores than those with a

high risk of infection (b = -1.326, - 3.199, respectively,

both P\ 0.05); the lower the impact of the outbreak, the

lower the scores of PA (b = -0.688, - 1.414, respec-

tively, both P\ 0.001) and NA (b = -2.696, - 5.195,

respectively, both P\ 0.001); participants with normal

and long sleep had higher PA score (b = 0.838, 0.633,

respectively, both P\ 0.05) and lower NA score

(b = -1.513, - 1.171, respectively, both P\ 0.001);

compare with stay at home all the time, the PA score of

who walk around the house was higher (b = 0.484,

P\ 0.001); the lower the frequency of wearing a mask, the

lower the NA score (b = 0.983, P\ 0.001); the less fre-

quent hand washing over the past 2 weeks, the lower the

PA score (b = -1.192, - 1.484, respectively, both

P\ 0.05), participants who washed their hands as often as

usual had lower NA score than those who washed their

hands significantly more (b = -0.535, P\ 0.001).

Discussion

In our study, during COVID-19 outbreak, university and

college students’ positive affect was at a moderate level,

while negative affect was moderately low, which were

Table 1 (continued)

Variables N (%) PA (�x� s) t/F NA (�x� s) t/F

Not at all 719 (4.0) 24.5 ± 7.9 19.4 ± 7.7

Frequency of hand washing in the past 2 weeks 75.164** 13.440**

Increased significantly 13,714 (76.7) 25.9 ± 7.3 19.3 ± 7.1

As usual 4008 (22.4) 24.4 ± 7.3 18.6 ± 7.2

Others 154 (0.9) 23.2 ± 9.3 18.3 ± 8.9

**P\ 0.001, *P\ 0.05, PA and NA were measured by PANAS scale (Watson et al. 1988)
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lower than the research results of university and college

students in general (Lin 2018). It can be seen that under the

stress of the pandemic, the emotions of university and

college students have been affected.

The research results showed that participants with high

academic qualifications, medical majors and health literacy

had higher PA scores; this group of people had a certain

amount of knowledge, a comprehensive understanding of

the pandemic situation and had taken in place preventive

measures, and medical students have rich medical knowl-

edge, so this group is more active when facing the pan-

demic situation (Sun 2019). In addition, the undergraduates

had higher NA scores than the two- and three-year stu-

dents, which also reflects the independence between

Table 2 Determinants associated with positive and negative affects among university and college students in network-based survey, China,

February 20–22, 2020

Variables PA NA

b SE 95% CI b SE 95% CI

Education (ref: two- and three-year students)

Undergraduate 2.872** 0.127 (2.623, 3.122) 0.572** 0.122 (0.334, 0.811)

Master and above 2.826** 0.338 (2.163, 3.489) 0.366 0.323 (- 0.268, 1.000)

Major (ref: non-medical)

Medical 0.847** 0.128 (0.596, 1.098) 0.151 0.122 (- 0.089, 0.391)

Health literacy on communicable diseases

(ref: no)

Yes 1.399** 0.136 (1.132, 1.665) - 0.311* 0.130 (- 0.566, - 0.057)

Satisfaction with measures for pandemic

prevention and control (ref: high)

Moderate - 0.421* 0.125 (- 0.666, - 0.176) 1.072** 0.120 (0.837, 1.306)

Low - 1.334* 0.425 (- 2.166, - 0.501) 2.661** 0.406 (1.866, 3.456)

Concern about the outbreak (ref: high)

Moderate - 2.037** 0.111 (- 2.255, - 1.819) - 0.413** 0.106 (- 0.621, - 0.205)

Low - 5.158** 0.359 (- 5.863, - 4.454) - 1.598** 0.343 (- 2.271, - 0.925)

The risk of infection (ref: high)

Moderate - 1.030* 0.451 (- 1.915, - 0.145) - 1.326* 0.431 (- 2.172, - 0.481)

Low - 0.914* 0.433 (- 1.763, - 0.066) - 3.199** 0.414 (- 4.01, - 2.388)

Impact of the outbreak (ref: high)

Moderate - 0.688** 0.122 (- 0.927, - 0.449) - 2.696** 0.116 (- 2.924, - 2.467)

Low - 1.414** 0.144 (- 1.697, - 1.131) - 5.195** 0.138 (- 5.465, - 4.924)

Sleep duration (ref: short sleep)

Normal sleep 0.838* 0.293 (0.263, 1.412) - 1.513** 0.280 (- 2.062, - 0.964)

Long sleep 0.633* 0.293 (0.059, 1.208) - 1.171** 0.280 (- 1.720, - 0.621)

Outing in the past 2 weeks (ref: stay at home

all the time)

Walk around the house 0.484** 0.130 (0.228, 0.740)

Often go out 1.115 0.832 (- 0.515, 2.746)

Others - 0.257 0.328 (- 0.900, 0.387)

Frequency of masks wearing (ref: every time)

Often 0.367 0.225 (- 0.073, 0.807) 0.983** 0.214 (0.564, 1.402)

Not at all - 0.153 0.274 (- 0.691, 0.385) 0.509 0.262 (- 0.004, 1.023)

Frequency of hand washing in the past 2

weeks (ref: increased significantly)

As usual - 1.192** 0.131 (- 1.449, - 0.934) - 0.535** 0.126 (- 0.782, - 0.289)

Others - 1.484* 0.577 (- 2.616, - 0.353) - 0.776 0.547 (- 1.848, 0.296)

**P\ 0.001, *P\ 0.05, PA and NA were measured by PANAS scale (Watson et al. 1988)
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positive and negative affects, that is, when an individual

has a positive emotional experience, it does not mean that

there is no negative emotional experience (Huang et al.

2003). As an important force in social development,

undergraduates are willing to accept new things and are

highly active on social media, but their experience is still

shallow and they are prone to generate intense emotions

faced with major events.

Our study found that individuals who were lower sat-

isfaction with control measures were associated with lower

PA and higher NA. When individuals deemed that mea-

sures for pandemic were difficult to achieve the purpose of

prevention and control, their negative emotional experi-

ence will be more intense. This finding showed that it is

necessary to improve public’s satisfaction about measures

for pandemic prevention and control. Besides, concern

about the outbreak, the risk of infection and impact of the

outbreak also exerted statistically significant effect on PA

and NA. These factors generally reflected individual psy-

chological perception of the outbreak of COVID-19. Indi-

viduals who had lower perception for the outbreak of

COVID-19 had lower PA and NA, which means individual

affect was in a stable state correspondingly.

Finally, we found that health behaviors had significant

effects on PA and NA, including sleep duration, outing in

the past 2 weeks, frequency of masks wearing and hand

washing. Among them, sleep duration was positively cor-

related with PA, while were negatively with NA. This

might be explained by the fact that sufficient sleep can

recognize and control negative thoughts, while lack of

sleep may lead to greater mental stress. Previous studies

have proved that insufficient sleep was associated with

depression (Williams et al. 2020). And compared with

university and college students who has been staying at

home all the time, students who walk around the house had

higher PA. Without a doubt, going out is a good way to

relax and relieve stress. However, considering the severity

of the pandemic, people should stay at home and seek other

ways to alleviate mental stress. In addition, compared with

those who wear masks every time, those who often wear

masks had higher NA scores. Individuals who often wear

masks means had recognized the severity of COVID-19;

however, they failed to wear masks every time due to other

factors (such as cannot buy masks needed). This may be the

reason why their negative effect was higher. Similarly,

washing hands frequently was considered as an effective

personal protection measure. Obviously, individuals who

washed hands as often as usual have a low degree of

concern about the outbreak of COVID-19. Correspond-

ingly, their positive affect and negative affect were more

stable.

There are some limitations in our study. Firstly, our data

are from cross-sectional survey, and we did not examine

the causal relationship among different variables. Sec-

ondly, our data were entirely based on self-reporting. This

may have affected the veracity of these information to

some extents. Finally, there may be more confounding

factors than those available for consideration in this study.

During the outbreak response, we should strengthen the

guidance and regulation of negative emotions for univer-

sity and college students, and at the same time, we must

pay attention to improving the positive emotions of stu-

dents. University and college students should strengthen

their confidence, properly control their attention to the

pandemic situation of COVID-19, try to pay attention to

official information, adhere to healthy behaviors such as

washing hands and wearing a mask and arrange schedules.

Relevant government departments and universities should

use social platforms to popularize COVID-19-related

health knowledge for students, help university and college

students to understand COVID-19 correctly and compre-

hensively, and at the same time, mental counseling should

be carried out for university and college students to protect

their emotional health.
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