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Purpose: Past studies have indicated that air pollution is a major environmental factor that negatively affects prosocial behavior in
adolescents. However, the mechanism underlying this negative relationship has not been fully explored. This study postulated that this
impact may occur through individual resilience, a major psychological capital for adolescents. In addition, we studied interpersonal
relations, namely, adolescents’ perceived family and teacher support, which may moderate the proposed relationship.

Methods: This study combined the three-year tracking survey data of 11-to-15 old adolescents (N=1301; approximately 48% female)
in China with objective data from the air quality index (AQI) to measure the level of air pollution.

Results: Findings from ordinary least squares analysis indicated that air pollution negatively influences adolescents’ prosocial
behavior, and their resilience mediates this negative relationship. In addition, the results showed that the negative effect of air
pollution on adolescent resilience is attenuated by higher family income, whereas it is accentuated by the absence of teacher support.
Conclusion: Our study provides insight into how the negative effect of air pollution on adolescents’ prosocial behavior is mediated by
their psychological resilience, and highlights the moderating role of adolescents’ interpersonal relations in the association between air
pollution and their psychological resilience. Our research also provides practical advice on how families, teachers, and psychologists
can mitigate this negative impact.
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Introduction
Adolescents’ prosocial behavior, which refers to the voluntary behavior taken by adolescents to benefit others, including
activities of sharing, helping, and comforting has attracted the attention of a wide range of scholars.' Previous studies have
confirmed that prosocial behavior contributes to adolescent development and has significant positive outcomes on both
individual and peer aspects.>* For instance, prosocial behaviors can benefit adolescents by counteracting aggressive behavior,
reducing depression and anxiety, improving their academic performance, and gaining social acceptance among peers. >
Given these positive effects, some scholars have explored predictors of adolescents’ prosocial behavior. For instance,
Wentzel et al” developed a theoretical model to summarize that prosocial behavior is influenced by self-processes (such
as empathy, depressive affect, perspective-taking, and perceived competence) and contextual cues such as expectations
from teachers as well as peers. In contrast, other scholars have investigated the influence of external factors such as
parental warmth,® perceived neighborhood social resources,” exposure to prosocial media,'® and so on. Among these
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efforts, the external environment, air pollution in particular, has recently turned out to be one major predictor of
adolescents’ prosocial behavior.'!

Air Pollution and Prosocial Behavior

Air pollution has been widely recognized as an increasingly pivotal factor threatening the mental health of human beings,
such as leading to unhappiness,'? anxiety,"® autism,'* and depression.'> Moreover, scholars have found that low air
quality can cause adverse effects on humans’ spill-over behavior. For example, air pollution is associated with a higher
risk of high lethality suicide attempts in the population.'® Likewise, low air quality could increase individual criminal and
unethical behavior through the mechanism of anxiety.'” Additionally, it may inhibit tourists’ pro-environmental beha-
vioral intentions, both explicitly and implicitly.'"® Most importantly, adolescent scholars have investigated a similar
negative relationship with adolescents’ prosocial behavior. For instance, Forns et al'® found that traffic-related air
pollutants are associated with lessened children’s prosocial behavior (7—11 years old). Chew et al'' found a similar
relationship between a short-term increase in haze and a reduction in students’ prosocial behavior using natural
laboratory experiments. Nevertheless, these studies do not provide rationales regarding the specific underlying mechan-
ism, leading to our insufficient understanding of such a negative relationship.?® Therefore, this study aims to uncover the
explanatory mechanism by postulating that adolescents’ psychological resilience mediates air pollution’s effect on
prosocial behavior.

Air Pollution, Resilience, and Prosocial Behavior
Resilience refers to “the process of, capacity for, or outcome of successful adaptation despite challenging or threatening
circumstances”.>! A high level of resilience enables individuals to cope with stress and adversity, sustain competence,
and recover from high-risk and traumatic situations, ultimately producing positive development outcomes.?*** Previous
studies have provided support for our proposed mediation effect of resilience. On the one hand, Masten* has developed
a conceptual model depicting how risks and assets affect such resilience. Notably, the risks refer to factors that lead to
a lower level of resilience.” Previous research highlights that the mental factors and health of individuals are negatively
affected by the quality of internal and external environments.'>~° Similarly, psychological resilience, which is one of the
important psychological factors, is also vulnerable to environmental threats. In particular, our study suggests that air
pollution may act as a risk factor to threaten adolescents’ resilience. Specifically, air pollutants increase the risk of
individuals’ perceived stress and psychiatric disorder,”” which may deter individual resilience. For instance, Bonanno
et al*® confirmed that the prevalence of resilience is negatively associated with the number of participants’ life stressors.
Thus, it seems plausible that a higher level of air pollution impedes individuals’ resilience by increasing their stress
levels. In addition, Flouri et al*° found the relationship between neighborhood green space, one kind of external natural
environment, and the construction of children’s emotional resilience to risks, which provides further support for our
arguments about the influence of the external natural environment on individual psychological resilience.

On the other hand, resilience has been acknowledged to stimulate individual prosocial behavior. Resilient individuals
are more open to understanding the emotional needs of others and exhibit greater empathy, which ultimately enhances
prosocial behavior.*® Some studies provided empirical support for this positive relationship. For instance, Alessandri

et al®!

found that resilience enables people to control themselves, adjust to external changes, and perform prosocial
behavior. Likewise, Xie et al*? reported the highest scores on the measure of prosocial behavior in resilient adolescents.
In total, considering the association of resilience with air pollution and prosocial behavior, air pollution may act as a risk
factor to decrease the level of resilience, and ultimately causes a low level of prosocial behavior. However, to our
knowledge, no research has been conducted to directly investigate the mediating role of resilience in such a relationship.

Thus, this study will first explore whether this mediation effect exists.

The Moderating Role of Family Support and Teacher Support
Furthermore, to obtain a full picture of the relationship between air pollution, adolescents’ resilience, and their prosocial
behaviors, this study explores the contingency mechanism related to the effect of air pollution on resilience. We
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investigate the moderating role of interpersonal relations, namely, family support and teacher support received by
adolescents.

Adequate family support has been acknowledged as an essential factor that provides adolescents with protective
functions insulating them from negative consequences of social or environmental risks.>® Specifically, parents’ educa-
tional level and family income contribute to children’s cognitive function, mental development, and academic
achievement.’*3® Previous studies have generally found that adolescents from families of a higher level of parent’s
education and income are more optimistic and perceive lower stress because these adolescents own fewer social
disadvantages.’’® Accordingly, we argue that parents’ educational level and family income may attenuate the negative
relationship between air pollution and adolescents’ resilience, respectively, as they provide adolescents with more
resources and enable them to relieve the psychological stress caused by air pollution and thus avoid weakened resilience.

In contrast, the absence of another interpersonal relation of adolescents, teacher support also has a salient effect on the
mental development of adolescents.” Scholars have suggested a positive association between teacher support and

adolescents’ perceived stress. For example, Ostberg et al*’

found that teacher support could promote students’ coping
resources to reduce stress. Thus, adolescents who lack such teacher support (such as being overly criticized by the
teacher and encountering barriers in communicating with the teacher) are more likely to lack the resources to cope with
stress and thus further develop psychological issues. Accordingly, this study argues that the absence of teacher support
accentuates the negative relationship between air pollution and resilience. More specifically, the absence of teacher
support makes it difficult for adolescents to cope with the stress caused by air pollution and increase the spillover effects
of this stress, ultimately exacerbating the negative impact of air pollution on resilience.

To conclude, this study makes an effort to investigate whether (1) the adolescents’ psychological resilience mediates
the negative relationship between air pollution and adolescents’ prosocial behavior; and (2) the moderation effect of
parents’ educational level, family income, and absence of teacher support on the relationship between air pollution and
resilience. Specifically, we propose that parents’ educational level and family income attenuate the relationship between
air pollution-resilience, respectively. In contrast, the lack of teacher support exacerbates the negative effects of air
pollution. We investigate the above arguments by conducting a three-year survey among Chinese adolescents from grades
7 to 9 in Shenzhen, China from 2016 to 2018. Figure 1 demonstrates the conceptual model of our study.

Materials and Methods

Participants
This is a three-year survey study of junior high school students in Shenzhen, China. We randomly selected six out of the
city’s nine districts and invited one school from each district to participate in the study. We used students’ unique student

Family Support

| Family Income |

| Parents' Educational Level |

Air Pollution _ Adolescent Resilience > Adolescent I.’rosomal
Behavior

Absence of Teacher Support

Figure | The conceptual model for demonstrating adolescent resilience mediates the negative effects of air pollution on adolescent prosocial behavior, and the moderating
effects of family support and lack of teacher support.
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numbers as their identification codes. The first wave of the survey was conducted in October 2016, with 1544 Grade 7
students participating, and the average age of participants was 12.46 years old. A year later, we conducted a second wave
of the survey with the same group of students in October 2017, with 1511 students completing the questionnaire.
Compared to the first wave, 33 students did not take part in this round of the survey. After the same interval of one year,
we collected a third wave of data from the same group of students in October 2018, with a total of 1301 students
participating in this wave. Compared to the second wave of surveys, 210 students did not participate in the third wave.
Overall, a total of 1301 students participated in all three waves of the survey. As this study expected to adopt three
consecutive years of survey data to validate the research questions, the 1301 students who participated in all three
surveys were chosen as the research sample. In addition, the comparison of participating and nonparticipating students
indicated no significant difference in terms of gender and family structure, suggesting that there was no response bias in
this study.

Procedure

Before starting the survey, we obtained prior consent from the school, parents, and students in the sample group. During the
process of the survey, each student used their own unique student number as the identification code and completed a paper
questionnaire that included questions about personal demographic characteristics, family background, resilience, prosocial
behavior, and absence of teacher support. Two psychology graduate students participated in the whole process to answer the
questions raised by the adolescents. This study and data collection were approved by the administrative committees of the
surveyed schools and the human research ethics committee of the affiliated university on June 22, 2016.

Measures

Prosocial Behavior

Adolescents’ prosocial behavior was measured by three items from the Chinese Positive Youth Development Scale
developed by Shek et al.*!

agree”). For example, “I care about unfortunate people in the society”, “I will try my best to contribute to my school or

The original measurement adopted a six-point scale (1 = “Strongly disagree”, 6 = “Strongly

the society” and “I will participate in the voluntary work”. The average score of these three items reflects the level of
adolescents’ prosocial behavior, while higher scores indicate a higher level of prosocial behavior. The average value of
Cronbach’s alpha of the three waves was 0.761. Overall, the scale showed acceptable reliability.

Air Pollution

We used the Air Quality Index (AQI) to measure the level of air pollution, which has received widespread attention from
the public and government. The AQI is widely used and recognized by scholars in the research fields of environmental
science and economics.*** In China, the AQI is calculated based on the pollution degree of each pollutant (see
Appendix 1), and the value range is 0 to 500. The higher the AQI value, the more serious the air pollution. We
calculated the air quality information from a database generated by China’s National Environmental Monitoring Center
by tracking the hourly air quality of 1400 environmental monitoring stations in China. Among them, Shenzhen has 11 air
quality monitoring stations. In particular, as adolescents’ exposure to air mainly occurs in schools, we selected the nearest
monitoring site to the school based on its geographic location information. The hourly air quality data of the previous
month were then aggregated into monthly ones. The data were centralized and denoted as AQI before being used for the
empirical analysis.

Resilience
Adolescent resilience was measured as a dimension from the Chinese Positive Youth Development scale compiled by
Shek et al,*! which has three items (such as “When I face difficulty, I will not give up easily”). All items were rated on
a six-point scale (1 = “Strongly disagree”, 6 = “Strongly agree”). A higher mean score represents higher resilience. The
scale showed acceptable reliability; the average value of Cronbach’s alpha for adolescent resilience of the three waves
was 0.815.
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Family Income

Family income was assessed by the average monthly income of the respondents’ families over the past year. Family
income is a dummy variable that equals one if the family’s average monthly income is larger than the median value of the
final sample and zeroes otherwise.

Parents’ Educational Level
Parents’ educational level was measured by the sum score of the educational level of both parents. It is a dummy variable
that equals one if the value is larger than the median value of the final sample and zeroes otherwise.

Absence of Teacher Support

This study adopted the absence of teacher support as the school-level moderator, which was measured by the Chinese
adolescents’ risk behaviors scale developed by Bai.** It contains four items, such as “I was criticized by the teacher without
any reason, and it rankled in my heart” and “I find it difficult to communicate with teachers”. Adolescents were asked to
rate these items using a five-point scale (1 = “never”, 2 = “few”, 3 = “sometimes”, 4 = “often”, 5 = “always”). The average
score indicates the level of absence of teacher support, with higher scores representing more absence of teacher support. The
scale showed acceptable reliability; the average value of Cronbach’s alpha of the three waves was 0.708.

Control Variables

We also controlled for the socio-demographic characteristics of the surveyed adolescents, which may influence their
prosocial behavior during the data analysis. Such questions included gender (0 = “Male”, 1 = “Female”), birthplace
(0 = “Village”, 1 = “Shenzhen City”, 2 = “Other City”), only child or not (0 = “Yes”, 1 = “No”), and family structure
(0 = “Complete”, 1 = “Divorced”, 2 = “Single-parent family”, 3 = “Others”). In addition, adolescents’ depression was
controlled, which may have an impact on their prosocial behavior.*> We assessed students’ depression symptoms using
the Chinese adolescents’ risk behaviors scale developed by Bai.** The original scale includes nine items on a five-point
Likert scale, such as “I do not feel happy” and “The study competition is so fierce that it makes me very bored.” Higher
scores indicate more serious depression symptoms. Moreover, as the population density may influence the youth’s social-
related behavior,*® we also controlled for the population density of the district where the sample school is located (10,000
people/km?).

Statistical Analysis

This study first conducted descriptive statistics, then we followed Baron and Kenny’s (1986)*” method to examine the
mediation effect of resilience on the relationship between air pollution and prosocial behavior. Finally, this study used
ordinary least squares (OLS) to test the moderation effect of family-level and school-level factors, respectively. During
the process of analysis, this study controlled individual characteristics factors, including adolescents’ gender, birthplace,
family structure, only one child or not in their family, and the degree of depression. In addition, we also controlled the
environmental conditions such as the population density of each district where the sample is located. We adopted STATA
15.1 to verify our arguments.

Results

Descriptive Analyses
Table 1 showed the descriptive statistics of our paper. We included 3903 samples of 1301 students. The average value of
prosocial behavior was 4.97. It shows a high level of prosocial behavior among the sample students. The average score of
resilience was 5.1295, ranging from 1 to 6. The average degree of air pollution was 38.6453, indicating that the air
quality of Shenzhen was at a relatively good level when compared with other cities in China.

As for the moderators, the average score of family income was 0.4927, indicating that 49.27% of participants had
a monthly household income higher than the median of the total sample. The average score of parents’ educational level
showed that only 36.2% of adolescents had parents with a higher educational level than the median. In addition, the
average absence of teacher support was 1.9068.
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Table | Descriptive Statistical Analysis

Variable N Mean sd Min p50 Max
I. Prosocial behavior 3903 4.97 0.9569 | 5 6
2. Resilience 3903 5.1295 0.914 | 5.3333 6
3. Air pollution 3903 38.6453 3.887 33.9415 37.8642 47.4068
4. Family income 3903 0.4927 0.5 0 0 |

5. Parents’ education level 3903 0.362 0.4806 0 0 |

6. Absence of teacher support 3903 1.9068 0.8327 0.75 1.75 5

7. Gender 3903 0.4827 0.4998 0 0 |

8. Birthplace 3903 1.011 0.5043 0 | 2
9.0ne_Child 3903 0.6149 0.4867 0 | |
10. Family structure 3903 0.0943 0416 0 0 3
I'l. Depression 3903 14.7774 6.0029 7 13 40
12. Population Density 3903 0.6174 0.4015 0.2453 0.3239 1.3205

For the control variables, 48.27% were girls. The average score of the birthplace index was 1.011, indicating that
most students were born in cities. Meanwhile, 61.49% of the students were non-only children. Table 1 showed that most
students have a complete family (mean = 0.0943). On average, students had few depression symptoms (mean = 14.7774).
In addition, the average score of population density was 0.6174.

Testing for the Mediation Effect

Following Baron et al,*’

we tested the mediation effect of adolescent resilience on the relationship between air pollution
and adolescents’ prosocial behavior through three steps. Table 2 showed the result of the mediation effect. In step 1, we
took prosocial behavior as a dependent variable and air pollution as the independent variable. We found that the
coefficient of air pollution to prosocial behavior was —0.0163 and maintained a significance level of 1%. This result
showed that air pollution negatively influences the students’ prosocial behavior. In step 2, we tested the influence of air
pollution on adolescent resilience and found that the coefficient of air pollution on resilience was —0.0184, which was
significantly lower than the 1% level. The result illustrated the negative relationship between air pollution and adolescent
resilience. In step 3, we put both air pollution and resilience into the regression model with prosocial behavior as the
dependent variable. The results showed that the coefficient of air pollution to adolescents’ prosocial behavior was
—0.0078 and non-significant. In contrast, adolescent resilience was significantly related to adolescents’ prosocial behavior
(coef = 0.4608). Above all, the empirical results showed that resilience played a complete intermediary role in the
relationship between air pollution and prosocial behavior, which supports the research arguments of this paper. In

Table 2 Results of the Mediation Effect

Variables Coef. SE T-value P-value 95% Conf. Interval Adj-R?
Stepl

Prosocial behavior

Air pollution -0.0163 0.0049 -3.29 0.001 [-0.0260 —0.0066] 0.1288
Step 2

Resilience

Air pollution -0.0184 0.0045 —4.08 0.000 [-0.0273 —0.0096] 0.2053
Step 3

Prosocial behavior

Air pollution —0.0078 0.0045 -1.73 0.083 [-0.0166 0.0010] 0.2826

Resilience 0.4608 0.0159 28.92 0.000 [0.4296 0.4921]
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addition, our study further tested whether gender differences and age differences affect the mediating effect. Through our
analysis, we found that the mediation effect remained largely constant across gender and age.

Testing for the Moderation Effect

We further examined the moderating effects of family and school support on adolescent resilience by running ordinary least
squares (OLS) analyses. The results are listed in Table 3-5. In Table 3, the coefficient of Air pollution*Family income was
0.0194 and significantly lower than the 1% level, indicating that family income attenuated the negative role of air pollution
on resilience. However, Table 4 showed that the coefficient of Air pollution*Parents’ educational level was 0.0069
(p-value = 0.382) with non-significant. Therefore, although the coefficient direction of the impact of parents’ educational
level was as expected, it had no obvious moderating impact on the relationship between air pollution and resilience. In
contrast, the coefficient of Air pollution* Absence of teacher support was —0.0099 and was significant at the 5% level (see
Table 5). This result supported our argument that the absence of teacher support amplified the negative effect of air pollution
on adolescent resilience. Furthermore, we further analyzed whether the moderating effects of family income and the absence
of teacher support were affected by age and gender differences. We found that the original results remained mostly
unchanged, except for a non-significant moderating effect of family income in the older age group, and a non-significant
moderating effect of the absence of teacher support in the older age group and in the girls’ group.

Figures 2 and 3 further show such moderating effects of family and school support. Specifically, when students were
from high-income families, the adverse impact of air pollution on adolescent resilience was lessened. In contrast, if
students did not perceive support from teachers, the negative effect of air pollution on resilience was strengthened. In
other words, family and school support were important factors that affect the adverse effect of air pollution on
adolescents’ resilience and subsequent adolescents’ prosocial behavior.

Table 3 Results of the Moderating Effect of Family Income on the Relationship Between Air Pollution
and Adolescent Resilience

Resilience Coef. SE T-value P-value 95% Conf. Interval
Air pollution —0.0293 0.0060 —4.85 0.000 [-0.0411 —0.0175]
Family income —0.7391 0.2781 —2.66 0.008 [-1.2844 —0.1939]
Air pollution*Family income 0.0194 0.0072 27 0.007 [0.0053 0.0335]

N 3903 Adj-R? 0.2063

Table 4 Results of the Moderating Effect of Parents’ Educational Level on the Relationship Between Air Pollution
and Adolescent Resilience

Resilience Coef. SE T-value P-value 95% Conf. Interval
Air pollution —0.0206 0.0057 -3.6 0.000 [-0.0318 —0.0094]
Parents’ educational level —0.3068 0.3142 —0.98 0.329 [-0.9228 0.3092]
Air pollution* Parents’ educational level 0.0069 0.0079 0.87 0.382 [-0.0085 0.0223]
N 3903 Adj-R? 0.2052

Table 5 Results of the Moderating Effect of the Absence of Teacher Support on the Relationship Between Air
Pollution and Adolescent Resilience

Resilience Coef. SE T-value P-value 95% Conf. Interval
Air pollution 0.0021 0.0088 0.23 0816 [-0.0153 0.0194]
Absence of teacher support 0.2849 0.1551 1.84 0.066 [-0.0191 0.5889]
Air pollution* Absence of teacher support —0.0099 0.0040 —2.51 0.012 [-0.0177 —0.0022]
N 3903 Adj-R? 0.2106
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Figure 2 Interactive effects of family income and air pollution on adolescent resilience.
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Figure 3 Interactive effects of the absence of teacher support and air pollution on adolescent resilience.

Discussion

Recent studies have shed light on the adverse effect of air pollution on children and adolescents prosocial behavior,'! yet
relatively limited attention has been paid to the mechanism through which air pollution influences prosocial behavior. To fill this
research limitation, we used a three-year study of 1301 adolescents in Shenzhen and found that resilience is a key mediating
mechanism between air pollution and prosocial behavior among adolescents. In addition, the negative effect of air pollution on
adolescent resilience is attenuated by higher family income and accentuated by the absence of teacher support. Overall, it
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indicates that air pollution decreases adolescents’ psychological capital and positive spillover behavior. It further emphasizes the
essential role that both parents and schools play in eliminating this negative effect.

Theoretical Contributions

This study contributes to theory and practice in several aspects. First, we extend the research on the negative influence of
the physical environment on adolescents’ prosocial behavior by exploring the mediating role of individual resilience.'
Our results show that resilience may transmit the effect of air pollution on individuals’ prosocial behavior. Specifically,
this study identifies air pollution as a risk factor’® that threatens individual resilience by increasing their perceived
stress.”® Consequently, weakened individual resilience may make adolescents less likely to empathize with others and
control conflict.’®*' As a result, decreasing resilience influenced by air pollution would further reduce adolescents’
engagement in prosocial behavior.

Second, this paper articulates that support from family and school functions as boundary conditions of the relationship
between air pollution and resilience. Adequate economic resources of a family may enable their children to resist the
stress caused by air pollution and avoid the damage to psychological resilience and subsequent behavior. Our finding
echoes the arguments of scholars by highlighting that adequate family or social support improves an individual’s mental
health by strengthening personal resilience, thereby further avoiding negative personal behavior.*® Nevertheless, we did
not find the moderating effect of parents’ educational level on the relationship between air pollution and resilience. We
suspect that it may be more instrumental in promoting children’s academic achievement motivation.*’ In contrast, the
interaction between the absence of teacher support and air pollution poses a threat to adolescent resilience. This finding
supports previous research that highlights the important role of teachers in promoting students’ psychological and
behavioral development.®® For example, teachers can enhance students’ resilience and prosocial behavior through
professional educational approaches such as the Teaching Personal and Social Responsibility model.>® Similarly, the
ERSAE-Stress-Prosocial (ESPS) structured intervention has also been shown to have a beneficial effect on students’
resilience and prosocial behavior.’' The loss of teacher support means that students failing to receive educational
intervention are likely to experience stronger negative effects of air pollution on their psychological resilience and
subsequent behavior.

Third, this paper enriches the research on the social cost of air pollution for adolescents. Air pollution has long been
considered to harm individual physical and mental health development.'*>? Our study further reveals its negative effect
on adolescents’ prosocial behavior, which has a significant positive impact on adolescent development, such as improved
academic performance, enhanced health status, social acceptance among peers, and subsequent social as well as political
engagement. In other words, the adverse effects caused by air pollution may further affect the development of youth and
society and thus causing greater social costs. Therefore, our research provides explicit evidence of the social costs of air
pollution and reveals the need as well as urgency to tackle environmental pollution and other ecological hazards in the
physical environment.

Practical Implications

Our study also offers several practical implications for parents, schools, and psychologists. Firstly, parents should pay
attention to the negative effects of air pollution on adolescent development and implement positive intervention
mechanisms to address such negative effects, especially in psychological and behavioral areas. For example, parents
can improve their parenting style and home environment to provide more emotional support to alleviate the stress
caused by the physical environment. Secondly, schools and teachers also need to take more responsibility for giving
young people more mental and intellectual support. For example, teachers should communicate with students
regularly or conduct regular counseling sessions to alleviate students’ psychological stress. In addition, schools can
organize special workshops to educate students on the adverse effects of air pollution and guide them on how to
mitigate these adverse effects. Thirdly, our research alerts psychologists to pay attention to air pollution because poor
air quality is a potential risk factor for the positive psychological and behavioral development of adolescents.
Psychologists can take specialist medical measures to mitigate the negative psychological effects of air pollution
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on young people and strengthen their psychological resilience in order to improve their subsequent behavioral
problems.

Limitations and Future Research Directions

To our knowledge, this is one of the first studies to explore the mechanisms underlying the relationship between air
pollution and adolescents’ prosocial behavior. Combining data from a 3-year survey of 1301 Chinese adolescents with
archival data on air quality, we found that adolescents’ psychological resilience mediates the negative effects of air
pollution on adolescent prosocial behavior, and that family as well as school factors moderate this chain of relationships.
Our findings provide a comprehensive perspective to understand the complex relationship between air pollution,
adolescent psychology and behavior, and their interpersonal relations. However, there are still some aspects to be further
improved in this study. First, this study is limited to a single city. Scholars could further conduct comparative surveys in
cities in northern China to verify whether the results are consistent. Second, rather than measuring total adolescents’
prosocial behaviors in the form of a scale, future studies could combine other analytical skills, such as diary studies, to
measure actual prosocial behaviors to improve validity. Third, our study adopted a quantitative approach, that is, a survey
method to test our arguments. However, qualitative research methods need to be combined by scholars to further explore
and interpret the effects of air pollution on the psychology and behavior of adolescents. For example, the researchers can
use interviews or case studies to further understand the phenomenon of the impact of air pollution on adolescents. Fourth,
it is necessary to conduct similar studies in several countries to explore whether and how environmental pollution harms
adolescent development and improve the generalizability of the current research. Finally, how to counteract the negative
effects of air pollution on the psychology and behavior of young people is also a research question worthy of further
exploration. Future studies could explore whether and how the negative effects of air pollution change with the
intervention of professional educational methods.

Conclusion

As a critical stage of human life, adolescence has an essential impact on the subsequent development of individuals.
Nevertheless, our study suggests that air pollution significantly inhibits psychological capital and subsequent positive behavior
of individuals during their adolescence. Furthermore, our findings indicate that a high level of family support weakens this
negative influence while a low level of teacher support for an adolescent may exacerbate this damage. By revealing these
findings, this study calls for both parents and schools to implement proactive intervention mechanisms to address the adverse
effects of air pollution on adolescent development, especially on the psychological and behavioral aspects.
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