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Background: A growing number of studies have suggested that adolescents’
prosocial behavior can protect against depression and anxiety. It is known that
anxiety and depression are often comorbid. However, it remains unclear if when
depression is present, prosocial behavior remains protective against anxiety,
and if when anxiety is present, prosocial behavior remains protective against
depression. The purpose of this study was to determine the association of anxiety
and depressive with prosocial behavior.

Methods: A large representative sample of middle-school students was recruited
for a cross-sectional study and completed standardized instruments (the Children’s
Depression Inventory (CDI), Screen for Child Anxiety Related Emotional Disorders—
Child version (SCARED-C), and Strengths and Difficulties Questionnaire (SDQ)).
We used structural equation modeling (SEM) to examine the protective effect of
prosocial behavior against anxiety when depression was present.

Results: A survey of 3,510 students was conducted, and the final analysis included
3,169 students, comprising 1,616 boys (51.0%) and 1,553 girls (49.0%), with a
mean age of 13.09years (SD = 1.31, range 11-16).The prevalence rates of anxiety
and depression in early adolescents were 31.6 and 16.7%, respectively. More
than two-thirds of depressed adolescents had comorbid anxiety, while more
than one-third of anxious adolescents had comorbid depression. Regression
models showed that compared with depressed adolescents, adolescents without
depressive symptoms exhibited a significant negative correlation between
prosocial behaviors and anxiety and depression (f=-0.01, p> 0.01, p=-0.06,
p>0.01; p=-0.11, p< 0.01, and p=-0.17, p< 0.01). There was no difference in
the relationship between prosocial behavior and depression between anxious and
non-anxious adolescents (p > 0.05).

Conclusion: Anxiety and depression are common in adolescence and are often
comorbid disorders. However, the comorbidity is not symmetrical. Specifically,
the protective effect of prosocial behavior against anxiety is weaker in depressed
adolescents. Findings are discussed in light of related research and theory, and
insights for intervention programs and future research are presented.
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1. Introduction

The prevalence rates of mental health problems have increased
among adolescents worldwide, as high as 20.0% (1, 2). If left untreated,
they tend to persist into adulthood and are associated with a range of
adverse outcomes (3). Mental health problems account for 16% of the
disease and injury burden among adolescents aged 10-19years
worldwide, according to statistics released by WHO in 2019. Thus,
promoting mental health among adolescents is a public health
priority (4).

Anxiety and depression are the most prevalent mental health
problems in adolescence. Nearly 40% of adolescents reported having
experienced anxiety symptoms, and 8.3% qualified for severe anxiety-
related impairment (5). Anxiety is the sixth leading cause of disease
and disability for adolescents aged 11-14years and the ninth leading
cause for those aged 15-19years (6). A meta-analysis indicated that
the prevalence of depressive symptoms in adolescents was18.4%
before 2000 and was 26.3% after 2016 in China (7). More than half of
adolescents who commit suicide may have had a depressive disorder
at the time of death (8), and depression in adolescents is a primary risk
factor for suicide (8). The high prevalence of anxiety and depression
in adolescents and the high rates of disability require a focus on
adolescent anxiety and depression.

Anxiety and depression often co-occur (9, 10). Diagnostic
comorbidity rates reported in some clinical samples were as high as
75% (11, 12). Approximately 25-50% of depressed youth have anxiety,
and approximately 10-15% of anxious youth have comorbid
depression (13). Depressed youths with comorbid anxiety tend to have
more severe depressive symptoms than no anxious depressed youths
(13). Thus, the symptoms may be magnified in children and
adolescents with comorbidities (13). However, individuals with a
comorbid disorder also exhibit some unique characteristics. One
study found that depressed youths tended to report high levels of
depression and anxiety, while anxious youths tended to report
relatively low levels of depression (14). Comorbidity may result in
greater overall impairment, higher rates of suicide attempts and worse
treatment outcomes (15, 16). A better understanding of the
relationship between anxiety and depression is crucial for preventing
comorbidities and mitigating their impact in depressed/anxious
adolescents. Anxiety and depression share various risk and protective
factors (17), individually, they might not exert the same level of
influence on outcomes. Exploring risk and protective factors and
determining their effects are important to prevent anxiety and
depression in adolescents.

Prosocial behavior, often referred to as sociability, is a complex
amalgamation of different types of social interactions (18). Prosocial
behaviors are intended to benefit others, including helping, caring,
cooperating, sharing, sympathizing and comforting (19). Recent
meta-analyzes indicated that prosocial activities have a positive effect
on well-being and reduce negative emotions. Prosocial behavior is
socially respected, and the social rewards it accrues may, consequently,
improve mood (20). Conversely, prosocial behavior may protect
against negative feelings (21), depression and anxiety (22, 23). These
studies have not considered the high rates of comorbidity observed.
However, epidemiological studies suggest that comorbidity is
universal, not exceptional; therefore, solely exploring the association
of prosocial behaviors with a single mental health problem may not
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be comprehensive. It is essential to determine the association of
depression and anxiety with prosocial behaviors in adolescents to
elucidate internalizing problems in adolescents as well as to implement
more optimal interventions for anxiety and depression. The present
study aimed to investigate (a) the association between prosocial
behavior and anxiety when depression was present, and (b) the
association between prosocial behavior and depression when anxiety
was present.

2. Methods
2.1. Subjects and procedure

This cross-sectional study used a stratified random cluster
sampling method to recruit students from junior high schools in the
Pudong New Area, Shanghai, China, from September to November
2021. A total of 3,510 participants aged 11-16years took part in the
survey. After excluding the data of participants with invalid
questionnaires, 3,169 participants were included in the final analysis,
for a response rate of 90.3%.

2.2. Ethical approval

Approval for the study was obtained from the Ethics Committee
of Shanghai Pudong New Area Mental Health Center. The parents of
all participants provided informed consent to participate in the study
(PDJWLL2021030).

2.3. Measures

2.3.1. Sociodemographic variables

A custom-designed demographic questionnaire was used to
collect the participants’ general information, including age, gender,
monthly family income, marital relationship of parents (harmony/
disharmony), family structure (nuclear family/extended family/other
family structures), parenting style (consistent/inconsistent) and
relationship with friends (good/acceptable/bad). Family economic
status was categorized into three classes according to monthly family
income: lower (less than ¥5,000), middle (¥5,000-10,000), and upper
(more than ¥10,000).

2.3.2. Depressive symptoms

Depressive symptoms were assessed using the Children’s
Depression Inventory (CDI), which consists of 27 items. The CDI is a
comprehensive multilayer assessment of depressive symptoms in
children and adolescents and has five subscales: negative mood,
interpersonal problems, ineffectiveness, anhedonia and negative self-
esteem (24, 25). Participants were asked to indicate the presence of 27
problems in the last 2 weeks on a 3-point scale ranging from 0 (none)
to 2 (distinct symptom). Higher scores indicate more depressive
symptoms. In this study, participants with a cutoff score of 19 or
higher were considered to have significant depressive symptoms. The
CDI has good internal consistency, with Cronbach’s alpha coeflicients
ranging from 0.71 to 0.89 (26). The reliability and validity of this test
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in the Chinese population have been demonstrated (27). The
Cronbach’s alpha coeflicient of the CDI was good (0.88) in the
present study.

2.3.3. Anxiety symptoms

Anxiety symptoms were assessed using the Screen for Child
Anxiety Related Emotional Disorders—Child version (SCARED-C),
which measures 41 symptoms. Participants are asked how often they
had been bothered by each symptom over the previous 3 months. The
response options are “almost never;” “sometimes,” and “often,” scored
as 0, 1 and 2, respectively. The SCARED-C includes five subscales:
generalized anxiety symptoms, separation anxiety symptoms, social
anxiety symptoms, panic or somatic symptoms, and school avoidance
(28, 29). A total score of 25 or more has been recommended to
indicate significant clinical anxiety (30, 31). Good retesting reliability
and validity for the SCARED-C have been confirmed in the Chinese
population (32). The Cronbach’s alpha coefficient of this questionnaire
was 0.84 in the present study.

2.3.4. Prosocial behavior

Prosocial behavior was assessed using the prosocial scale of the
Strengths and Difficulties Questionnaire (SDQ), which is a 25-item
checklist (33). The SDQ is divided into five scales of five items each:
conduct problems, emotional problems, hyperactivity, peer problems,
and prosocial behavior (34). The prosocial scale assesses adolescents’
prosocial behavior. Items are rated on a 3-point Likert scale ranging
from 0 to 2 (O=never, 1=sometimes, 2=always). Higher scores
indicate more prosocial behavior (35). There are three versions of this
questionnaire: the parent version, the teacher version and the self-
report version (36), and the self-report version was used in this study.
The Chinese version of the SDQ has been demonstrated to have good
reliability and validity in Chinese adolescents (37). The internal
consistency of the prosocial behavior score (Cronbach’s alpha=0.70)
in the present study was sufficient.

2.4. Statistical analysis

Descriptive and inferential statistics were calculated using
SPSS version 25.0 for Windows (SPSS, Inc., Chicago, IL,
United States). AMOS24 (IBM Corporation, Armonk, NY,
United States) was used for correlation analysis and regression
analysis. Categorical variables are described as frequencies and
percentages and were compared using the chi-square test. The
internal consistency of the CDI, SCARED-C and the prosocial
scale was evaluated using Cronbach’s alpha values. Pearson
correlation analyzes were used to analyze relationships between
study variables. A p value <0.05 was considered statistically
significant, and all statistical tests were two-sided.

Structural equation modeling (SEM) was used to examine the
relationships of latent variables. Model fit was evaluated using the
chi-square test (y°/df), root mean square error of approximation
(RSMEA), comparative fit index (CFI), incremental fit index (IFI) and
Tucker-Lewis index (TLI). Notably, y*/df>2 implies good model fit;
RSMEA values <0.05 represent close model fit, and values >0.10 reflect
poor model fit (38); and CFI, IF], and TLI values >0.90 indicate good
fit (39). The fit indices should be interpreted collectively. Standardized
coefficients () were examined with regression path analyzes.
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3. Results

3.1. Demographic characteristics of
subjects

A survey of 3,510 students was conducted, and a total of 3,169
(90.3%) students were included in the final analysis. The sample
consisted of 1,616 (51.0%) boys and 1,553 (49.0%) girls, with a
mean age of 13.09years (SD=1.31, range 11-16). Descriptive
statistics for all categorical variables are shown in Table 1. Most
participants were from nuclear families (61.0%), had middle or
upper family economic status (86.2%), maintained good
relationships with their friends (62.1%), reported that their parents
had a “good” relationship (88.5%), and reported experiencing a
consistent parenting style (70.9%).

3.2. Prevalence and comorbidity rates of
anxiety and depression among middle
school students

The prevalence rates of anxiety and depression among middle
school students were 31.6 and 16.7%, respectively. Boys had a lower
prevalence of anxiety than girls (p < 0.05) but a similar prevalence of
depression (p>0.05). The prevalence rates of anxiety and depression
were higher in participants from nuclear families than in those from
large families and other types of families, and there were significant
differences among family types (y*=7.80, p=0.020; y*=7.85,
p=0.020). We found no significant difference in other variables
(p>0.05). More than two-thirds of students who met the threshold for
depression as a primary condition also had anxiety symptoms, while
more than one-third of students who met the threshold for anxiety as
a primary condition also had depressive symptoms. The comorbidity
rate of anxiety and depression was 11.8% among adolescents. See
Table 1 for more details.

3.3. Correlations between study variables

Table 2 summarized the correlations found between study
variables with means and standard deviations for all continuous study
variables. Prosocial behavior was negatively associated with anxiety,
depression and SDQ-Externalized Problems (r=—0.177, p<0.001;
r=-0.359, p<0.001; r=-0.392, p<0.001). SDQ-Externalized
Problems was positively associated with anxiety and depression
(r=—-0.452, p<0.001; r=—0.615, p<0.001). Anxiety was positively
associated with depression (r=-0.589, p<0.001).

3.4. Effects of prosocial behavior on anxiety
in individuals with depression and on
depression in individuals with anxiety

The results showed that the overall model fit was acceptable (y*/
df=7.754, RSMEA =0.046, CFI1=0.990, IFI=0.990, TLI=0.964). The
regression model showed that the correlations between adolescents’
externalizing problems and anxiety were significantly positive
(f=-0.34, p<0.001). As shown in Figure 1, among 2,639 middle
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TABLE 1 Distribution of variables, and association with anxiety and depression among middle school students.

Variables Total N = 3,169 Depression Anxiety
n (VA (VA] Value of p (VA] Value of p
Sex
Male 1,616 (51.0) 268 (16.6) 0.829 436 (27.0) 0.000
Female 1,553 (49.0) 262 (16.9) 564 (36.3)
Marital relationship of parents
Harmony 2,803 (88.5) 478 (17.1) 0.181 876 (31.3) 0.310
Disharmony 366 (11.5) 52 (14.2) 124 (33.9)
Family structure
Nuclear family 1933 (61.0) 349 (18.1) 0.020 643 (33.3) 0.020
Extended family 955 (30.1) 133 (13.9) 283 (29.6)
Other family structures 281 (8.9) 48 (17.1) 74 (26.3)
Family economic situation
Upper 1,126 (35.5) 200 (17.8) 0.444 366 (32.5) 0.335
Middle 1,606 (50.7) 263 (16.4) 488 (30.4)
Lower 437 (13.8) 67 (15.3) 146 (33.4)
Parenting style
Consistent 2,247 (70.9) 377 (16.8) 0.917 698 (31.1) 0.355
Inconsistent 922 (29.1) 153 (16.6) 302 (32.8)
Relationship with friends
Good 1967 (62.1) 336 17.1) 0.757 605 (30.8) 0.406
Okay 649 (20.5) 103 (15.9) 209 (322)
Bad 553 (17.4) 91 (16.5) 186 (33.6)
Depression 530 (16.7) 530 (100.0) 375 (70.8)
Anxiety 1,000 (31.6) 375 (37.5) 1,000 (100.0)
Both anxiety and depression 375 (11.8) 375 (100.0) 375 (100.0)

TABLE 2 Bivariate correlations between and descriptive statistics for all
continuous study variables (r value).

Variables 1 2 3 4
1.PB -

2.Anxiety —0.177%%* -

3.Depression —0.359%%* 0.589%* -
4.SDQ-Externalized -
Problems —0.392%%* 0.452%* 0.615%*

Mean 7.90 18.26 11.10 4.73
(SD) (2.11) (13.65) (7.66) (3.31)

PB, Prosocial behavior, *#p <0.001.

school students without depressive symptoms, there was a significant
negative correlation between prosocial behavior and anxiety
(f=-0.11, p<0.01), and prosocial behavior significantly negatively
predicted the depressive symptom scores of middle school students
(f=—-0.17, p<0.01). As shown in Figure 2, among the 530 middle
school students with depressive symptoms, the correlation between
prosocial behavior and anxiety was not statistically significant
(f=-0.01, p>0.01), and prosocial behavior did not significantly
predict depressive symptoms in adolescents (f=—0.06, p>0.01). As
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shown in Figures 1, 2, compared with adolescents without depression
symptoms, adolescents with depressive symptoms did not exhibit a
protective effect of prosocial behavior. While there was a significant
negative correlation between prosocial behavior and anxiety
symptoms among adolescents without depressive symptoms, this
correlation was absent among adolescents with depressive symptoms.
As shown in Figures 3, 4, there was no difference in the protective
effect of prosocial behavior against depression between anxious and
no anxious adolescents (p>0.05).

4. Discussions

We found that anxiety and depression were prevalent among
adolescents, with prevalence rates of 31.6 and 16.7%, respectively.
Adolescence is a high-risk period for the onset of mood disorders,
particularly anxiety and depression (40). Adolescence is a period of
upheaval and change in physical, cognitive, emotional and social
factors (41). During this period, adolescents face many developmental
challenges, such as the need for academic achievement, peer
relationships and independence from parents (42). Female adolescents
are more likely than males to suffer from mood and anxiety disorders
(43). Similar to previous studies, our findings confirmed that there
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Regression model of external problems, prosocial behavior, anxiety and depression factors of middle school students without depressive symptoms.

Extemnalized Problems

-20

25 PB

2

-01

Anxiety

FIGURE 2

Regression model of external problems, prosocial behavior, anxiety and depression factors of middle school students with depressive symptoms.

Depression

was a gender difference in the distribution of anxiety, with female
adolescents having a higher prevalence of anxiety than male
adolescents. However, we did not find a gender difference in the
incidence of depression. Previous research has suggested that female
adolescents are biased toward depressive symptoms due to gender
differences in hormone levels during puberty (44, 45). The gender
difference in depression is one of the strongest findings in
psychopathology research (46). Considerable empirical and theoretical
research has been conducted on gender differences in depression.
However, the findings have been inconsistent. One study found that
male adolescents have a higher risk of depression than female
adolescents (47). There may be a gender-age pattern of depressive
symptoms. Several studies have shown that during childhood, boys
are more likely than girls to suffer from depression (48). The increased
prevalence of depression in females is thought to occur between the
ages of 13 and 15 years (49, 50). The age range of our study sample was
11 to 16years. Differences in the age range of samples may have
contributed to the inconsistent results regarding gender differences in
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adolescent depression. In addition to age, differences in other
nonphysical factors, such as research instruments, cultures, regions,
and social structure, may also be important factors leading to
inconsistent findings and a comprehensive meta-analysis of gender
differences in adolescent depression could be conducted in the future.
We also noted that living in extended families may protect adolescents’
emotional health compared to living in nuclear families. One possible
explanation is that adolescents in nuclear families receive less
emotional support than those in extended families, as these children
can draw upon grandparents as additional (or alternative) sources of
attachment, reassurance and knowledge and possibly experience
decreased parental stress (51).

On the other hand, anxiety and depression are highly concurrent
or sequential comorbidities. In some clinical samples, the correlation
between dimensional measures of anxiety and depression symptoms
was high (52), and the rate of diagnostic comorbidity was as high as
75% (11), with substantial comorbidity evident in both areas. We also
found considerable levels of comorbid anxiety and depression in this
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Regression model of external problems, prosocial behaviors, anxiety and depression factors of middle school students without anxiety symptoms.
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Depression

Regression model of external problems, prosocial behaviors, anxiety and depression factors of middle school students with anxiety symptoms.

large representative sample of Chinese adolescents. However, the
comorbidity was commonly asymmetrical. That is, adolescents with a
primary diagnosis of depression tended to have comorbid anxiety
more often than adolescents with a primary diagnosis of anxiety
experienced comorbid depression (13). This phenomenon was also
confirmed in this study.

Most importantly, we analyzed the association between prosocial
behavior and internalizing problems such as anxiety and depression.
Our findings indicated that higher levels of prosocial behavior were
associated with lower levels of anxiety and lower levels of depression.
Specifically, prosocial behavior was negatively associated with anxiety
and depression, consistent with some previous research (21-23),
suggesting that prosocial behavior may prevent anxiety and depression.
Prosocial behaviors are positive and friendly voluntary behaviors that
an individual displays toward others. It is quite common during
adolescence because during this period, opportunities for prosocial
behaviors increase. Adolescents are especially sensitive to the quality
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and type of interactions they have with people in their social networks,
and poor interpersonal interactions can lead to unfavorable mental
health outcomes such as anxiety and depression (53). Previous research
has shown that children who display high levels of prosocial behavior
receive positive feedback and peer acceptance from their peers, and
being liked and accepted by peers is associated with increased self-
confidence and reduced anxiety and depression in children (54). Thus,
prosocial behavior is important for forming and maintaining healthy
relationships, and it can protect adolescents from maladjustment.
Engaging in prosocial behaviors, especially with strangers, also
promotes or stimulates the development of dominant personalities,
which is especially important in early adolescence, as adolescents are
developing character strengths that may continue to play a protective
role in late adolescence and adulthood (55). In addition, according to
response transformation theory, engaging in prosocial behaviors
facilitates psychological adaptation through shifts in internal norms,
values, and concepts of well-being as well as disengagement from
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self-focused psychological problems, such as anxiety and depression
(56, 57). Prosocial behaviors, such as volunteering, leadership, and civic
engagement, have often been incorporated into positive adolescent
interventions, both as desired outcomes and as protective factors against
future negative outcomes (58). All of the above findings suggest that
adding prosocial behavior programs in schools may be beneficial. One
school-based intervention study showed that when prosocial behavior
was structurally added to the students” curriculum, students’ mood level
was significantly improved (59).

It is notable that the protective effect of prosocial behaviors against
anxiety and depression may occur in both healthy and anxious
adolescent populations. In further analyzes, we found that the protection
of prosocial behavior against anxiety disappeared in individuals with
depressive symptoms, but prosocial behavior still protected against
depression in individuals with anxiety symptoms. Depression may have
a greater impact on adolescents’ prosocial behaviors; they become more
introverted, withdrawn and unable to exhibit warmth, compassion and
helpfulness to others, resulting in decreased prosocial behavior.
Individuals with low levels of prosocial behavior will experience more
interpersonal problems and stress, making it difficult for them to stop
negative self-thoughts and reflection and even aggravate these issues
(60). This in turn increases the risk of depression and anxiety, resulting
in a vicious cycle. Thus, treating depressive symptoms may be the first
step for adolescents with depressive symptoms (e.g., through counseling
interventions or medication). Alleviating the depressive symptoms of
adolescents may help to restore the sensitivity provided by prosocial
behavior and benefit from it.

Although our results indicated that prosocial behavior was
negatively associated with depression and anxiety, these findings need
to be verified in the future, especially in other adolescent samples.
Inconsistent results have been reported in previous studies,
particularly regarding the association between prosocial behavior and
adolescent anxiety. For example, there is evidence that high levels of
prosocial behavior protects against anxiety in girls (61). However, a
recent meta-analysis showed that prosocial behavior was not related
to anxiety (62). Another study showed that normative levels of anxiety
were positively associated with prosocial behavior (63). In the future,
research should focus on the association between prosocial behavior
and adolescents’ internalizing problems from a more specific and
multidimensional perspective.

5. Limitations

Our study has two potential limitations. First, it had a cross-
sectional design; therefore, we could not dynamically analyze the
association between prosocial behaviors and internalizing problems.
Second, all measures in the study were self-reported, potentially
leading to shared method bias. Although adolescents were considered
the best reporters of their internal states (such as anxiety and
depression), future research should investigate a wider range of
reporters (e.g., parents, teachers).

6. Conclusion

Anxiety and depression are common in adolescents and are often
comorbid. Adolescents spend more time in school than in any other
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formal institutional institution. Therefore, schools play a key role in
the development of adolescents in all aspects. For adolescents without
depressive symptoms, adding prosocial behavior to educational goals
may be beneficial for their emotional management. Increasing school
support and cultivating adolescents’ self-esteem and hope can promote
prosocial behavior. However, in adolescents who already have
depressive symptoms, increasing prosocial behavior may not be the
most effective method. Instead, depressive symptoms may first need
to be structurally addressed.
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