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Abstract 

Background Adolescence is a formative period of social development. Adolescents have experienced considerable 
changes in their lives due to the COVID-19 pandemic. We conducted a longitudinal study to examine the effects 
of the COVID-19 pandemic on adolescents’ prosocial attributes and empathy, as well as their longitudinal bilateral 
relationships.

Methods A total of 2,510 students from five junior schools in Sichuan Province were recruited via random cluster 
sampling. Data were collected in December 2019 (Wave 1, before the outbreak of the pandemic) and July 2020 (Wave 
2, during the pandemic) in Chengdu, Sichuan, China. Prosocial attributes and empathy were measured with the Posi-
tive Youth Development Scale (GPYDS) subscale and Chinese Empathy Scale, respectively.

Results During the pandemic, both empathy and prosocial attributes decreased significantly from 49.89 (9.12) and 
49.89 (8.80) before to 48.29 (8.72) and 49.39 (9.26) (p < 0.001), respectively. A higher level of empathy at Wave 1 sig-
nificantly predicted higher prosocial attributes at Wave 2 (β = 0.173, SE = 0.021, t = 8.430, p < 0.001). A lower prosocial 
attributes score predicted a significantly lower empathy score from Wave 1 to Wave 2 (β = 0.100, SE = 0.021, t = 4,884, 
p < 0.001).

Conclusions The COVID-19 pandemic has had detrimental effects on adolescents’ empathy and prosocial attributes. 
Special attention should be given to these two longitudinally associated factors in any social crisis, such as the COVID-
19 pandemic, considering their importance for adolescents’ physical, mental, and social development.
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Background
Empathy, shaped by biological dispositions and caregiv-
ing experiences [1], is a core human social ability and the 
capacity to resonate with and reflect upon the feelings 
and mental states of others[2]. Empathy inspires adoles-
cents to assist others and make prosocial contributions 
[3, 4], which is paramount for healthy adolescent devel-
opment [5] and for promoting social interaction. Moreo-
ver, empathy can predict social competence in adulthood 
[6]. Evidence suggests that  the changes in the empathy 
score were positively correlated with perceived social 
support from family, friends, and close people [5]. As 
adolescence is the second rapid period of development 
with major changes in the physical, psychological, and 
social environment, the development of empathy is quite 
important during this period.

Prosocial attributes indicate that humans have extraor-
dinary altruism, such as social behaviour intended to 
benefit others, which sets humans apart from other ani-
mals [7] [8]. Both the understanding of others’ inner 
states (i.e., perspective taking) and the experience of 
feeling concern for others (i.e., empathy) are believed to 
facilitate prosocial behaviour. Much empirical research 
has consistently documented the beneficial role of proso-
cial behaviour both for the recipients’ well-being and the 
givers’ development [9].

Adolescence, the age period of approximately 
13–18  years, is a developmental period marked by pro-
found physical and psychological change [10]. There is a 
growing body of literature that recognizes adolescence 
as a critical period for the development of prosocial 
attributes and empathy [11]. Children increasingly think 
in terms of others as they enter early adolescence [11], 
which is exactly what we often call empathy. Adolescents’ 
involvement in empathy and pro-sociality not only pro-
motes the growth of social and emotional self-regulation 
but also has long-term benefits, creating the necessary 
conditions for responsibility and citizenship through-
out the lifespan. However, adolescence is also a sensitive 
period that could be easily influenced by external envi-
ronments, such as a social crisis.

On March 11, 2020, the World Health Organization 
(WHO) declared that the outbreak of novel coronavi-
rus disease (COVID-19) had become a pandemic [12]. 
As of December 28, 2021, there have been over 278 mil-
lion  confirmed cases  of COVID-19, including  5.4 mil-
lion deaths, reported to the WHO [13]. Many countries 
require people to isolate themselves at home or in a dedi-
cated quarantine facility, and such social distancing strat-
egies may have had multiple consequences on the lives 
of adolescents [14]. As schools closed, students began to 
study at home and experience restricted social activities 
and relationships [15]. Some rodent studies have shown 

that social isolation causes substantial changes in the 
brain and behaviour [16], especially if isolation occurs 
during development [17]. For adolescents, lockdown [16] 
may have resulted in a sudden social interruption [14]. 
Recent evidence suggests that adolescents showed more 
aggressive behaviour and lower levels of prosocial attrib-
utes, influenced by the COVID-19 pandemic [18, 19]. We 
speculate that the reduction in social contact with oth-
ers may have affected the development of empathy and 
prosocial attributes of adolescents.

Large changes in the social environment (e.g., COVID-
19) have played important roles in the development of 
empathy and prosocial attributes in adolescents[20]. 
Meanwhile, some studies reveal that there is a correlation 
between prosocial attributes and empathy among ado-
lescents [21, 22]. However, most of the published studies 
were cross-sectional study designs [18, 23], with only one 
exception that attempted to investigate the associations 
between adolescents’ empathy and prosocial attributes 
before and during the COVID-19 pandemic [21]. Despite 
the longitudinal design of van de Groep, study [21], it was 
carried out in the Netherlands with a sample size of 58 
adolescents, and different socioeconomic and cultural 
backgrounds might limit the generalization of the above-
mentioned study to China. During the lockdown, China 
halted transportation in and out of the lockdown area and 
barred tens of millions of people from working or going 
to school, while Dutch participants [21] were allowed to 
go out for a walk or run [24]. In addition, different infec-
tion rates of COVID-19 0.154 in a Dutch study [25] and 
0.006% [26] in China might have had different influences 
on the mental status of adolescents. Thus, we conducted 
a longitudinal study to assess the changes in adolescents’ 
empathy and prosocial attributes and explore their bilat-
eral relationships before and during the COVID-19 pan-
demic in China, with the hypothesis that adolescents’ 
empathy and prosocial attributes changed after the 
COVID-19 pandemic and there was also a correlation 
between empathy and prosocial attributes.

Methods
Participants and procedures
A total of 2,510 adolescents completed the whole study, 
and were recruited from five junior schools (one school 
in the Central district, two schools in the South district, 
and two schools in the North district) via random cluster 
sampling in Chengdu, Sichuan, China. Schools that met 
the following criteria were included in our study: located 
in Chengdu City, Sichuan Province; being public schools; 
having been founded for at least 6  years; and having a 
minimum number of more than 150 students. Because 
of the routine physical and mental assessment carried 
out by the included schools, underlying psychiatric or 
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psychological disturbances did not exist in our sample. 
Data were collected in two waves: Wave 1 was carried out 
in December 2019 (before the COVID-19 pandemic), and 
Wave 2 was conducted in July 2020 (during the COVID-
19 pandemic). Written informed consent was obtained 
from the school principals, parents, and students, respec-
tively. Trained researchers offered explanations of the 
project, and participants were aware that they could 
withdraw at any stage of this study without any adverse 
consequences. After presenting their written informed 
consent, participants completed the questionnaires inde-
pendently with necessary guidance, and the completed 
questionnaires were returned to researchers immediately. 
The whole session lasted around 30 min. Questionnaires 
with any missing data were excluded from the statistical 
analysis, because the sample size was sufficient to address 
our research questions. Finally, a total of 3,000 question-
naires were distributed and 2,510 questionnaires were 
collected with completed and qualified answers, with a 
response rate of 83.7%.

Sample size
A minimum sample size of 425 was determined based 
on past research on empathy and prosocial attributes in 
adolescents [4]. Considering the 10% drop-out rate, the 
minimum sample size was 472 adolescents. To reduce 
sampling error [27], all adolescents who met the inclu-
sion criteria were included in the study during the 
recruitment phase.

Measurement tools
Demographics and COVID‑19 infection history
Demographic information and COVID-19 infection his-
tory were measured with a self-developed data collec-
tion form containing the following five items: age (years), 
grade (4 to 9), gender (male and female), nationality (Han 
or minorities), and COVID-19 infection history (Did you 
or your family members contract COVID-19?).

Prosocial Attributes
Prosocial attributes were measured using the 80-item 
Positive Youth Development Scale (GPYDS) subscale. 
It is an indigenous Chinese measure of PYD that has 
been validated among Chinese adolescents [28–31]. The 
prosocial attributes subscale contains 10 items and cov-
ers two subscales, “prosocial norms” (PN) and “prosocial 
involvement” (PI), which assess young people’s beliefs, 
behaviour guidelines, participation in prosocial behav-
iours and maintenance of prosocial norms. One item of 
the PN subscale is “I care about the unfortunate people 
in society”, and a sample item of the PI subscale is “I will 
try my best to contribute to the school or society”. Par-
ticipants indicated how they felt on a 6-point scale, with 

1 indicating “strongly disagree”, and 6 indicating “strongly 
agree”. The prosocial attributes subscale has adequate 
internal consistency and validity, with a Cronbach’s alpha 
coefficient of 0.90 [30].

Empathy
The Chinese Empathy Scale [32] was employed in this 
study. Eleven items were answered on a 6-point Likert 
scale, ranging from 1 (“strongly disagree”) to 6 (“strongly 
agree”), with higher ratings indicating greater empathic 
concern. A sample item reads “Understanding of the situ-
ation of others and emotional resonance”. The scale was 
found to be internally consistent [32](α = 0.74; mean 
inter-item correlation = 0.21; mean item-total correla-
tion = 0.39). According to our data, the Cronbach’s alpha 
coefficients of the empathy scale at Time 1 and Time 2 
were 0.80 and 0.78, respectively.

Statistical methods
Statistical analyses were conducted using SPSS 26.0 and 
MPlus 8.0. For descriptive statistics, data following a 
Gaussian distribution were expressed by the mean and 
standard deviation, and medians and interquartile ranges 
were presented when the data were nonnormally dis-
tributed. Due to the nonnormal distribution of prosocial 
attributes and empathy, the Wilcoxon signed-rank test 
(using SPSS software, version 26.0) was adopted to cal-
culate their variations before and during the COVID-19 
pandemic. The cross-lagged analysis (using Mplus soft-
ware, version 8.0) was adopted to explore the longitudi-
nal bilateral associations between them. All statistical 
tests used were two-sided, and a P value of less than 0.05 
was considered statistically significant.

Results
Basic information of participants
A total of 2,510 participants, 1,229 females (48.96%) 
and 1,281 males (51.04%), with a mean age of 14.2  years 
(SD = 0.9  years, range: 13–18  years), participated in this 
longitudinal study. The majority of participants were in 
grades 7–9. Among them, 2,487 (99.08%) were Han major-
ity, and 23 (0.92%) were members of minority ethnicities. 
Eighty-four participants reported COVID-19 infection 
history. Detailed information is shown in Table 1.

Variations in prosocial attributes and empathy 
before and during the COVID‑19 pandemic
The Wilcoxon signed-rank test was used to compare 
prosocial attributes and empathy before (Wave 1) and 
during (Wave 2) the COVID-19 pandemic. Participants’ 
empathy decreased from 48.85 before to 48.29 during 
the pandemic (p < 0.001), with differences in both males 
(p = 0.010) and females (p = 0.005). The same descending 
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trend was found in adolescents’ prosocial attributes as 
well (p = 0.030), while no difference was confirmed when 
gender and COVID-19 infection history were analysed as 
stratifying factors. Table 2 summarizes the differences in 
prosocial attributes and empathy in adolescents before 
and during the COVID-19 pandemic.

Longitudinal bilateral associations between prosocial 
attributes and empathy
We conducted cross-lagged analyses in Mplus 8.0 
(Muthén & Muthén, 1998–2012) using maximum like-
lihood (ML) to explore the longitudinal associations 
between prosocial attributes and empathy. Longitudi-
nal bilateral relations between empathy and prosocial 
attributes were found in our model. Prosocial attributes 
in Wave 1 were significantly associated with empathy at 
Wave 2 (β = 0.100, SE = 0.021, t = 4.884, p < 0.001) (Fig. 1). 
Higher empathy at Wave 1 significantly predicted higher 
prosocial attributes at Wave 2 (β = 0.173, SE = 0.021, 
t = 8.430, p < 0.001). The cross-lagged model presented 
other structural paths as well: empathy at Wave 1 was 
positively correlated with empathy at Wave 2 (β = 0.391, 
SE = 0.019, t = 20.14, p < 0.001), and the same correla-
tion was found in prosocial attributes as well (β = 0.342, 
SE = 0.020, t = 16.22, p < 0.001). Empathy was positively 
associated with prosocial attributes both before and 
during the COVID-19 pandemic, with correlation coef-
ficients of 0.502 (SE = 0.015, t = 33.591, p < 0.001) and 
0.423 (SE = 0.016, t = 25.786, p < 0.001), respectively.

Discussion
In the current study, we investigated not only the effects 
of the COVID-19 pandemic on Chinese adolescents’ 
prosocial attributes and empathy, but also the longi-
tudinal associations between prosocial attributes and 
empathy before and during the pandemic. Our findings 

Table 1 Descriptive statistics (N = 2510)

Variables Mean ± SD / n (%)

Age 14.2 ± 0.9

Gender

 Male 1281 (51.04)

 Female 1229 (48.96)

Grade

 4 ~ 6 84 (3.35)

 7 ~ 9 2426 (96.65)

Nationality

 Han 2487 (99.08)

 Minorities 23 (0.92)

COVID-19 infection history

 Yes 84 (3.35)

 No 2426 (96.65)

Table 2 Differences in prosocial attributes and empathy among 
adolescents at the two waves (N = 2510)

Variables Before
M (P25, P75)

During
M (P25, P75)

Z p value 95%CI

Prosocial Attributes

Total 49.89 (45,57) 49.39 (44,57) -2.165 .030 0.111,0.879

Males 49.25 (43,57) 48.76 (45,57) -1.204 .229 -0.112,1.084

Females 50.56 (46,57) 50.06 (45,57) -1.879 .060 0.028,0.981

Empathy

Total 48.85 (43,55) 48.29 (42,54) -3.760 .000 0.188,0.926

Males 47.71 (42,54) 47.19 (41,53) -2.570 .010 -0.034,1.077

Females 50.03 (44,56) 49.44 (44,55) -2.779 .005 0.110,1.078

Fig. 1 Cross-lagged model between prosocial attributes and empathy. Note: The two-way arrow in the chart indicates the result of correlation 
analysis, with the data of the correlation coefficient; the one-way arrow indicates the result of path analysis, with the data of the standardized 
regression coefficient (β). *: p < 0.001. Prosocial attributes W1: prosocial attributes score before the COVID-19 pandemic; Prosocial attributes score 
W2: prosocial attributes score during the COVID-19 pandemic; Empathy W1: empathy score before the COVID-19 pandemic; Empathy W2: empathy 
score during the COVID-19 pandemic
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contributed largely to the known literature, which were 
almost all cross-sectional studies.

One unanticipated finding related to the first part of 
the study is that both the prosocial attribute score and 
the empathy score decreased significantly during the 
COVID-19 pandemic lockdown. Ezpeleta, L.  et al. [33] 
also found that lower prosocial attributes were mostly 
associated with reduced activity, excessive parental dis-
cipline and psychological control, and lack of emotional 
expression. Our study reached this conclusion with a 
larger sample size. Prior studies have already shown that 
empathy comes from emotional interactions with oth-
ers and self-efficacy projects and experiences in daily life 
[34]. Due to the COVID-19 pandemic, adolescents were 
isolated at home and had reduced contact with others. 
Limited physical and emotional interactions with others 
might be the reason for the decline in prosocial attributes 
and empathy among adolescents [35].

According to our findings, empathy predicted proso-
cial attributes scores concurrently and longitudinally. 
These findings are generally in line with the existing lit-
erature reporting that empathy is positively associated 
with adolescent prosocial attributes [3, 4, 36]. Adoles-
cents with greater prosocial attributes tended to report 
greater empathy. Adolescents with a lower level of empa-
thy before the COVID-19 pandemic were more likely to 
report a lower level of empathy during the pandemic. 
For example, a recent study demonstrated the detrimen-
tal effects of the COVID-19 pandemic on adolescents’ 
empathy and opportunities for prosocial actions [21].
The results of another study [37] showed an increase in 
the proportion of adolescents with a low level of proso-
cial tendency. However, a cross-sectional study reported 
a higher level of empathy and more generous feelings 
towards others in the context of the COVID-19 pandemic 
[38]. The differences in sociodemographic backgrounds 
might be the reason for the inconsistencies in findings. 
The majority of the subjects in BEAMES J R’s study [38] 
were female (72%), while only 48.96% of our study sub-
jects were female. The gender difference may have con-
tributed to the higher level of empathy obtained in their 
study. Another reason for this inconsistency might be 
the differences in data collection and study design. In 
BEAMES J R’s study [38], retrospective data collection 
was used, while our study assessed the outcomes pro-
spectively. The cross-sectional study design of BEAMES 
J R’s study [38] might also result in differences in findings 
from our longitudinal design.

Our findings may be somewhat impacted by the 
increased access to electronic devices during the lock-
down period [39, 40]. It is likely to increase the exposure 
of adolescents to adverse information and violent games 

[40], which was strongly suggested as a causal risk fac-
tor for decreased empathy and prosocial behaviour [41]. 
A study has shown that social interactions and the pro-
motion of positive emotions predisposed adolescents 
to act prosocially [42], and social interactions offer bet-
ter opportunities to emerge from crises. Meanwhile, 
our findings highlight empathy and prosocial attributes 
of adolescents experiencing social crises such as the 
COVID-19 pandemic and offer policymakers and health 
professionals who will possibly benefit from utilizing the 
features of adolescents while making health-related poli-
cies and decisions. Mental preparedness should be high-
lighted to mitigate possible public emergencies in the 
future. Thus, to develop a full picture of the impact of the 
COVID-19 pandemic, additional studies will be needed 
to discover the long-term consequences of the pandemic 
in reducing prosocial attributes and empathy in adoles-
cents. Future longitudinal research to follow the trajecto-
ries of adolescents’ prosocial attributes and empathy after 
the pandemic is needed.

Despite the large sample size and the longitudinal 
design of this study, there were several limitations. First, 
this study was conducted only in Sichuan Province, which 
may limit the representativeness of our sample. Further 
multicentre work with a larger sample size is needed. Sec-
ond, the full impact of the COVID-19 pandemic will take 
time, while the time range between Wave 1 and Wave 2 in 
our study was slightly short. Thus, a longer follow-up is 
needed to illustrate this. Third, it will be more convincing 
if we assessed the time spent using electronic devices, and 
this would be considered in our further studies.

Conclusions
COVID-19 had detrimental effects on adolescents’ empa-
thy and prosocial attributes. Longitudinal bilateral rela-
tionships between prosocial attributes and empathy were 
also discovered. Special attention should be given to the 
prosocial attributes and empathy of adolescents expe-
riencing social crises such as the COVID-19 pandemic, 
considering their importance for the physical, mental and 
social development of adolescents. Our findings might 
offer valuable data for policymakers and health profes-
sionals who will possibly benefit from utilizing these 
finding about adolescents’ characteristics while making 
health-related policies and decisions. Future multicen-
tred work with larger sample sizes and longer follow-ups 
will be needed to fully illustrate the long-term impact of 
the COVID-19 pandemic on the prosocial attributes and 
empathy of adolescents.
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