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adolescents: a cross-sectional
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School of Medicine, Tongji University, Shanghai, China, 2Shanghai Mental Health Center, School of
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Background: Prior studies have reported gender differences in the prevalence,
comorbidity rates and related factors of depression during adolescence. But
the gender differences in depression vary across studies. Besides, the evidence
from Chinese adolescent samples is limited. This study aimed to explore gender
differences in the depression-related factors, the potential interactions of the
associated factors and clinical features of comorbid depression and anxiety
among Chinese adolescents.

Methods: A cross-sectional study involving 3,510 participants aged 11 to
16 years from schools (private and public) in Shanghai was conducted with an
anonymous paper-and-pencil questionnaire. Children’s Depression Inventory
(CDI), Child Anxiety Related Emotional Disorders (SCARED), Strengths and
Difficulties Questionnaire (SDQ) were used to evaluate depression, anxiety and
behavioral and emotional difficulties, respectively. Logistic regression model
was used to explore the possible correlated factors of adolescent depression
and analyze the interactions of the risk factors.

Results: Our results showed that there was no gender difference in the prevalence
rates of depression (y? = 0.047, p = 0.83), but the prevalence of depression in
females began to exceed that of males at the ages of 15 and 16. The factors
associated with depression varied by gender. Private school was a risk factor for
depression only in boys (adjusted OR = 1.842 [95% ClI, 1.286-2.636]), whereas
girls from nuclear families (adjusted OR = 1.631 [95% Cl, 1.156-2.300]) and other
family structures (adjusted OR = 2.682 [95% CI, 1.502-4.788]) were more likely
to experience depression compared to their peers in extended family structures.
Interaction analyses showed there was a negative interaction between abnormal
peer problems and 7th grade among boys (adjusted OR = 0.288 [95% Cl, 0.086—
0.951]). Furthermore, comorbidity rates of depression and anxiety were higher in
girls than that in boys (y* = 14.457, p < 0.001). And girls with comorbidity showed
increased SDQ peer problems scores (Z = —=3.151, p = 0.002).

Conclusion: The findings indicate it is important to develop gender-specific
interventions for adolescent depression. And for boys, evaluating peer
relationships may be particularly crucial in lower grades. Moreover, recognizing
the gender-specific clinical features of comorbid depression and anxiety is
important for appropriate clinical diagnosis and targeted treatment.
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1 Introduction

Depression among adolescents has been a growing concern in
recent years in China. A meta-analysis has revealed that the prevalence
of depressive symptoms was 18.4% before 2000 and 26.3% after 2016
(1), and the results suggest that depressive symptoms in Chinese
adolescents have increased significantly over time. Another research
has indicated that the prevalence of depressive symptoms among
children and adolescents was significantly associated with the region
of China: the detected rates were 17.8% in the eastern region, 23.7%
in the central region, 22.7% in the western region, and 14.5% in the
northeastern region (2). Another meta-analysis also reported that the
prevalence of depressive symptoms among elementary school students
was highest in western China (3). The epidemiology of emotional
problems, including depressive symptoms, is substantially influenced
by socioeconomic background (4). Therefore, epidemiological studies
of depressive symptoms in different regions with different
socioeconomic backgrounds are of questionable generalizability and
need to be studied separately.

Extensive studies have reported gender difference in the
prevalence rates of adolescent depression, with females showing a
relative predominance of depression that is evident globally. However,
recent studies have shown that gender difference in adolescent
depression differ across age groups. Depressive symptoms increase in
early adolescence for females and late adolescence for males (5, 6). A
recent meta-analysis suggests a small gender difference in depression
prevalence between ages 8 and 11, followed by a sharp increase that
peaks around age 16 and then stabilizes by early adulthood (7).
Gonadal hormone changes, social role changes, pubertal status, and
their interactions in adolescent girls may explain changes in the
magnitude of age-specific gender difference (8, 9). The time course of
the emergence of the gender difference in adolescence also showed
national variations. A longitudinal study from New Zealand found
that the prevalence of depression in females exceeded that of males
between the ages of 13 and 15 (10). Studies in the United States
indicated that gender difference in depression emerged prior to
puberty (5). The data from Canada and the UK consistently
demonstrated that gender difference in depression appeared at age
14 years (11). The study conducted in China revealed that girls had a
higher level of depressive symptoms compared to boys in grade 9
(around 14.5 years old) (12). These cross-regions variations may
be largely related to cultural differences (7). The above studies suggest
that gender difference in the prevalence of depression among
adolescents could be influenced by factors such as age and region.
Although several epidemiological studies on adolescent depression
have been carried out in eastern China (i.e., the eastern, northeastern,
central, and western regions of China, categorized according to the
official economic zone divisions) (13), few have examined the gender
differences in depression prevalence among adolescents and how the
differences evolve with age. And further exploration in this area
is necessary.

Gender difference in the factors correlated with adolescent
depression have also been extensively studied and confirmed (14). For
example, evidence showed that there were gender differences in the
associations between adverse childhood experiences and adolescent
mental health symptoms, including depressive symptoms (15).
Moreover, Anne and her colleagues have reported that a negative
mother—child relationship predicted depressive symptoms only in
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girls, whereas school stress was associated with more depressive
symptoms only in boys (14). However, few researchers have
systematically explored gender-specific correlated factors of
depression in Chinese adolescents. Besides, as we know, no previous
study has explored the potential interactions of risk factors for
adolescent depression.

As previously stated, there is a high rate of comorbid depression
and anxiety among children and adolescents, with comorbidity
estimates ranging from 15 to 75% (16). Evidence has shown that the
comorbidity of depression and anxiety can lead to increased symptom
severity and health costs and increases the risk of suicide (17, 18). The
impairment associated with this comorbidity is often more
pronounced than that associated with either symptom alone (19, 20).
And researchers have found that girls have greater rate of comorbid
depression and anxiety than boys (21). However, gender difference in
the clinical characteristics of comorbid depression and anxiety and
depression alone remain understudied. Information in this regard
could be of importance to intervention efforts.

Notably, depression can have a significant impact on the overall
well-being of adolescents. Depressed children are more likely to
experience academic difficulties and have poorer outcomes later in life
(22). Early recognition, intervention, and support are crucial in
treating depression in adolescents. Since studies have consistently
suggested that gender differences in the prevalence of depression,
correlated factors and comorbidity among adolescents exist, we aimed
to intensively examine the role of gender in (1) the factors correlated
with depression, (2) the potential interactions of risk factors and (3)
the clinical characteristics of comorbid depression and anxiety and
depression alone in Chinese adolescents. And previous evidence has
shown that family, school and interpersonal factors are usually
associated with mental health in adolescents (23-25). Hence,
we included factors of the three aspects and systematically explored
gender-specific factors on adolescent depression. We examined the
issues using a sample of adolescents from Shanghai Pudong New Area.
As an emerging development zone, Pudong New Area, like other
regions of eastern China, is characterized by rapid urbanization, rapid
socioeconomic development, high income levels, and high population
density (13). Thus, to some extent, the data on adolescent depression
in Shanghai Pudong New Area can provide valuable insights into
adolescent depression across the regions of eastern China.

2 Materials and methods
2.1 Participants and procedure

This was a cross-sectional study conducted between September
and November 2021 in junior middle schools in Pudong New Area,
Shanghai, China, using stratified random cluster sampling. First, all
junior middle schools in Pudong New Area were stratified by school
type (private school and public school), and then schools were drawn
from the sampling frame of each type of school using the random
number table method. The study enrolled 11 schools in total,
including 2 private schools and 9 public schools. Second, all grades
in the selected schools participated in the survey and two to three
classes were randomly selected for each grade. After securing the
cooperation of school administrators and obtaining informed consent
from both parents and students, the anonymous paper-and-pencil
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questionnaire survey was conducted by trained researchers in in
classroom settings. At the beginning of the survey, participants were
assured that the data collected would be kept strictly confidential. The
exclusion criteria were as follows: (1) refusal to participate in the
study or failure to complete the informed consent form by the middle
school students or their guardians; and (2) reports from parents or
teachers indicating that the students had significant physical or
mental health conditions.

2.2 Measures

2.2.1 Socio-demographic variables

A self-designed demographic questionnaire was used to collect
the participants’ general information, including age, gender, school
type (public/private), grade, monthly family income (high/medium/
low), family structure (nuclear family/extended family/other family
e.g.,
relationship of parents (harmony/disharmony), and parenting style

structure, single-parent/restructured families), marital
(consistent/inconsistent). Self-reported peer relationship was assessed
by means of the peer problems subscale of the Strengths and
Difficulties Questionnaire (SDQ). The cutoff scores recommended for
identifying peer problems in a child were as follows: normal: scores
from 0 to 4; borderline: a score of 5; and abnormal: scores from 6 to
10 (26). Family economic status was categorized into three classes
according to the per capita monthly family income: high (more than
¥10,000), medium (¥5,000-10,000), and low (less than ¥5,000).

2.2.2 Depressive symptoms

Depressive symptoms were assessed using the Children’s Depression
Inventory (CDI), which consists of 27 items with a total score ranging
from 0 to 54. The CDI is a comprehensive multilayer assessment of
depressive symptoms in children and adolescents that includes five
subscales: negative mood, interpersonal problems, ineffectiveness,
anhedonia and negative self-esteem. In this study, participants with a
cutoff score of 19 or higher were considered to be depressed. The
reliability and validity of the Chinese version of the CDI have been
demonstrated in Chinese children and adolescents (27). The Cronbach’s
alpha coeflicient of the CDI was good (0.88) in the present study.

2.2.3 Anxiety symptoms

Anxiety symptoms were assessed using the Screen for Child
Anxiety Related Emotional Disorders, Child Version (SCARED-C),
which consists of 41 items. Participants are asked to determine the
frequency of each symptom during the last 3 months on a 3-point
scale: 0 (almost never), 1 (sometimes), and 2 (often). A total score of
25 or higher is considered to indicate significant clinical anxiety (28).
The scale is a reliable, valid, and sensitive measure for screening for
anxiety disorders among children and adolescents (29). The Cronbach’s
alpha coefficient of this questionnaire was 0.84 in the present study.

2.2.4 Behavioral and emotional difficulties
Emotional and behavioral problems were assessed using the
Chinese version of the self-report Strengths and Difficulties
Questionnaire (SDQ-C). The questionnaire has 25 items and contains
five subscales: emotional symptoms, conduct problems, hyperactivity-
inattention, peer problems and prosocial behavior. Respondents score
the items according to the severity of each statement (scores from 0 to
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2: “not true” to “certainly true”). Except for prosocial behavior, the
other four subscale scores are added to generate a total difficulties
score. Higher scores on the scale indicate more serious emotional and
behavioral problems (except for prosocial behavior). Previous
evidence has indicated good reliability and validity for application of
the scale in Chinese adolescents (30). The Cronbach’s alpha coefficient
of the SDQ-C was 0.80 in this study.

2.3 Statistical analysis

Descriptive statistical analysis, 5 tests, Mann—Whitney U tests and
binary logistic regression were conducted using SPSS 26.0 (SPSS, Inc.,
Chicago, IL, United States). y* tests were conducted to examine gender
differences in sociodemographic variables and confirm the effect of the
seven factors including grade, school type, family economic status,
consistency of parenting style, family structure, marital relationship of
parents and self-reported peer problems on the prevalence rates of
depression between the genders. Mann-Whitney U tests were conducted
to examine the severity of depression and emotional/behavioral
problems associated with different comorbid conditions among boys
and girls. The multivariable logistic regression model was conducted to
explore the possible risk and protective factors for depression. Factors
that had an effect on the prevalence rate of depression in the chi-square
test analysis were included in the regression model. We adjusted family
economic status, consistency of parenting style, marital relationship of
parents and family structure for adjusted OR among boys, and adjusted
family economic status, consistency of parenting style, marital
relationship of parents and school type for adjusted OR among girls.

Multiplicative and additive interactions were analyzed between
associated factors, and the logistic regression model was used for both
the multiplicative and additive interactions. Multiplicative interaction
was presented as the product term and was measured by the odds
ratio. When the odds ratio (OR) > 1, a positive multiplicative
interaction is present (31). Additive interaction was measured by the
Relative Excess Risk due to Interaction (RERI), with its 95%
confidence intervals calculated using the delta method. When RERI
>0, a positive additive interaction is present (32, 33). Interaction
analyses were performed using R (version 4.4.0) with the
“interactionR” packages. A p-value <0.05 was considered to indicate
statistical significance, and all the statistical tests were two-sided.

3 Results
3.1 Socio-demographic characteristics

A total of 3,510 students aged 11-16 years were invited to
participate in the survey and 3,395 questionnaires were collected, with
a response rate of 96.7%. After excluding invalid data, 3,169
participants were selected in the analysis. There were 1,616 boys
(51.0%) and 1,553 girls (49.0%). Descriptive statistics for all categorical
variables are shown in Table 1. No differences were found among the
variables, including grade, school type, family economic status,
consistency of parenting style, family structure, marital relationship
of parents between the genders (all p > 0.05). However, self-reported
peer problems (normal/borderline/abnormal) were significant
different between boys and girls (p < 0.001).
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3.2 Prevalence of depression according to
demographic factors in boys and girls

The prevalence rate of depression in adolescents was 16.72%
(16.60% in boys and 16.90% in girls) and did not differ by gender
(y* = 0.047, p = 0.83). Further statistics were conducted by age
stratification. As shown in Figure 1, the prevalence tended to increase
with age for both female and male adolescents. Although no significant
gender difference in depression prevalence was found in different age
subgroups, we observed that the prevalence of depression among
females started to exceed that of males at the ages of 15-16 (21.6%
vs. 18.9%).

For boys, the prevalence rates of depression significantly differed
by grade (y* = 8.790, p = 0.032), school type (5> = 7.860, p = 0.005)
and self-reported peer problems (y* =167.702, p < 0.001). No
significant differences were found among the following variables,
including family economic status, consistency of parenting style,
family structure or marital relationship of parents (all p > 0.05)
(Table 2).

TABLE 1 Socio-demographic characteristics of the sample (N = 3,169).

10.3389/fpubh.2024.1436413

For girls, the prevalence rates of depression significantly differed
by grade (y* = 19.770, p < 0.001), family structure (y* = 11.476,
p =0.003) and self-reported peer problems (y* = 149.412, p < 0.001).
No significant differences were found among the following variables,
including school type, economic status, consistency of parenting style
or marital relationship of parents (all p > 0.05) (Table 2).

3.3 Correlated factors of adolescent
depression

Multivariable logistic regression analysis showed that attending a
private school (public school as a reference, adjusted OR = 1.861 [95%
CI, 1.298-2.668]), being in a senior class (6th grade as a reference, 7th
grade: adjusted OR = 1.898 [95% CI, 1.208-2.983]; 8th grade: adjusted
OR =1.801 [95% CI, 1.133-2.863]; and 9th grade: adjusted OR = 2.075
[95% CI, 1.310-3.285]), and having poor peer problems (normal peer
relationships as a reference, borderline: adjusted OR = 5.616 [95% CI,
3.930-8.025]; abnormal: adjusted OR = 6.412 [95% CI, 4.353-9.445])

Variables Adolescent boys Adolescent
(N =1,616) girls
(N =1,553)
Age 13(12,14) 13(12,14) —1.228 0.219
Grade 2.915 0.405
6th grade 308(19.1%) 296(19.1%)
7th grade 455(28.2%) 406(26.1%)
8th grade 417(25.8%) 438(28.2%)
9th grade 436(27%) 413(26.6%)
School type 1.274 0.259
Public school 1,364(84.4%) 1,333(85.8%)
Private school 252(15.6%) 220(14.2%)
Family economic status 1.451 0.484
High 227(14%) 210(13.5%)
Medium 831(51.4%) 775(49.9%)
Low 558(34.5%) 568(36.6%)
Consistency of parenting style 1.008 0.315
Consistent 1,133(70.1%) 1,114(71.7%)
Inconsistent 483(29.9%) 439(28.3%)
Family structure 0.483 0.785
Nuclear family 983(60.8%) 950(61.2%)
Extended family 494(30.6%) 461(29.7%)
Other family structures 139(8.6%) 142(9.1%)
Marital relationship of parents 0.069 0.793
Harmony 1,427(88.3%) 1,376(88.6%)
Disharmony 189(11.7%) 177(11.4%)
Self-reported peer problems 37.616 <0.001
Normal 1,304(80.7%) 1,374(88.5%)
Borderline 175(10.8%) 109(7.0%)
Abnormal 137(8.5%) 70(4.5%)
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Prevalence stratified by age.

were risk factors for depression in boys. For girls, being in a senior
class (7th grade: adjusted OR =2.215 [95% CI, 1.357-3.614]; 8th
grade: adjusted OR = 1.892 [95% CI, 1.160-3.086]; and 9th grade:
adjusted OR = 3.052 [95% CI, 1.888-4.932]) and having poor peer
problems (borderline: adjusted OR = 5.623 [95% CI, 3.682-8.589];
abnormal: adjusted OR = 9.670 [95% CI, 5.755-16.248]) were risk
factors for depression. Girls with nuclear (adjusted OR = 1.631 [95%
CI, 1.156-2.300]) and other family structures (adjusted OR = 2.682
[95% CI, 1.502-4.788]) were more prone to depression compared to
those in an extended family structure (Table 3).

3.4 Interaction analysis of associated
factors

Table 4 showed the results of multiplicative interaction analysis of
grades and peer problems. A negative interaction was observed
between abnormal peer problems and 7th grade among boys (adjusted
OR =0.288 [95% CI, 0.086-0.951]). No significant interactions were
found for other risk factors either in boys or girls, regardless of
whether using multiplicative or additive models.

3.5 Comorbidity rates and emotional/
behavioral problems among depressed
adolescents with and without comorbid
anxiety

A total of 67.36% of the potential depressed adolescents had
comorbid anxiety, and 32.64% had depression alone. Among the boys,
59.70% of the potential depressed students had comorbid anxiety, and
among the girls, 75.20% had comorbid anxiety. The prevalence rate of
comorbid depression and anxiety in girls was higher than that in boys
(r* = 14.457, p < 0.001).

Figure 2 showed CDI scores distributions among adolescents with
comorbid depression and anxiety and depression alone. Both boys [24
(21,28) vs. 22 (20, 25), Z = —4.035, p < 0.001] and girls [24 (21, 27.50)
vs. 22 (20, 25), Z = —3.570, p < 0.001] who had comorbid depression
and anxiety showed more severe depressive symptoms than those with
depression alone.

Frontiers in Public Health

10.3389/fpubh.2024.1436413

Boys with comorbid depression and anxiety had higher scores on
the SDQ emotional symptoms (Z = —7.640, p < 0.001), hyperactivity-
inattention problems subscales (Z = —3.376, p = 0.001) and higher
total difficulties scores (Z=—5.328, p<0.001) than boys with
depression alone. Girls with comorbid depression and anxiety had
higher scores on the SDQ emotional symptoms (Z=—6.996,
P <0.001), hyperactivity-inattention problems (Z = —3.820, p < 0.001)
and peer problems (Z = —3.151, p = 0.002) subscales and higher total
difficulties scores (Z = —5.777, p < 0.001) than girls with depression
alone (Table 5).

4 Discussion

Our study showed that the prevalence rate of depression in our
sample was 16.72%, which was much lower than the prevalence rate of
children and adolescents in Chongqing (western China), which also
utilized the CDI scale to assess adolescent depression (34). The
difference of prevalence rates may be explained by different economic
conditions, living environments and social support system in different
regions of China (2). Besides, our results indicated no significant
difference in depression prevalence between boys and girls, which were
consistent with a previous study conducted on Chinese adolescents
aged 10-15years (35). However, we found that at the ages of
15-16 years, female adolescents began to have a higher prevalence than
male adolescents, which is consistent with the findings of the study
conducted in Shenzhen (12). The two researches conducted in Shanghai
and Shenzhen, both categorized as eastern cities in China, exhibited
similar findings in terms of gender difference in depression rates. The
similarities suggest that our results can, to some extent, be generalized
to other regions within eastern China. However, the prevalence rate of
depression among girls in Shanghai exceeded that of boys at a slightly
later age than in Chongging, which similarly found no gender difference
in prevalence rates of depression among adolescents who were
7-17 years old, but noted a higher prevalence of depression among girls
compared to boys between the ages of 14-17 years (34). The findings
imply that there are variations in gender differences in the prevalence
of depression between eastern and western regions, and further research
on gender difference in different regions is needed. Existing evidence
indicates there are gender-age and gender-region patterns in the
development of depression and cultural differences and socio-economic
status account for the variability in the emergence and development of
gender differences in depression (7, 36). These studies indicate that
we should take a developmental perspective in understanding gender
difference in prevalence of depression and the gender differences vary
across regions with different economic and cultural contexts.

Our multivariable logistic regression analysis showed that the
factors correlated with depression were different between boys and
girls. Adolescent boys in private schools were more likely to
be depressed. This might be due to more academic pressure in private
schools in Shanghai, and the results suggested that boys were more
vulnerable to school pressures compared to girls, which was
consistent with the results of Anne Kamans research (14).
Furthermore, we found that girls from nuclear or other family
structures were more prone to depression compared to those from
extended families. And evidence has also shown that living together
with grandparents is beneficial for children’s and adolescents’ health
(37). Due to the competitive environment, parents show strong
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TABLE 2 Differences of prevalence of depression according to demographic factors.

Variable Boys Boys with Ve p-value Girls Girls with Ve p-value
without depression without depression
depression (N = 268) depression (N = 262)
(N =1,348) (N =1,291)
Grades 8.790 0.032 19.770 <0.001
6th graders 274 (89.0%) 34 (11.0%) 267 (90.2%) 29 (9.8%)
7th graders 372 (81.8%) 83 (18.2%) 334 (82.3%) 72 (17.7%)
8th graders 346 (83.0%) 71 (17.0%) 369 (84.2%) 69 (15.8%)
9th graders 356 (81.7%) 80 (18.3%) 321 (77.7%) 92 (22.3%)
School type 7.860 0.005 0.314 0.575
Public school 1,153 (84.5%) 211 (15.5%) 1111 (83.3%) 222 (16.7%)
Private school 195 (77.4%) 57 (22.6%) 180 (81.8%) 40 (18.2%)
Family economic status 0.855 0.652 1.327 0.515
High 194 (85.5%) 33 (14.5%) 176 (83.8%) 34 (16.2%)
Medium 692 (83.3%) 139 (16.7%) 651 (84%) 124 (16%)
Low 462 (82.8%) 96 (17.2%) 464 (81.7%) 104 (18.3%)
Consistency of parenting style 0.077 0.781 0.212 0.645
Consistent 947 (83.6%) 186 (16.4%) 923 (82.9%) 191 (17.1%)
Inconsistent 401 (83.0%) 82 (17%) 368 (83.8%) 71 (16.2%)
Family structure 1.068 0.586 11.476 0.003
Extended family 416 (84.2%) 78 (15.8%) 406 (88.1%) 55 (11.9%)
Nuclear family 813 (82.7%) 170 (17.3%) 771 (81.2%) 179 (18.8%)
Other family structures 119 (85.6%) 20 (14.4%) 114 (80.3%) 28 (19.7%)
Marital relationship of parents 1.237 0.266 0.678 0.410
Harmony 1,185 (83.0%) 242 (17.0%) 1,140 (82.8%) 236 (17.2%)
Disharmony 163 (86.2%) 26 (13.8%) 151 (85.3%) 26 (14.7%)
Self-reported peer problems 167.702 <0.001 149.412 <0.001
Normal 1,164 (89.3%) 140 (10.7%) 1,199 (87.3.%) 175 (12.7%)
Borderline 106 (60.6%) 69 (39.4%) 61 (56%) 48 (44%)
Abnormal 78 (56.9%) 59 (43.1%) 31 (44.3%) 39 (55.7%)

expectations for academic achievement of their children (34),
whereas grandparents might be more concerned about the children’s
mood, diet and daily life. In extended families, adolescents typically
have a more diverse set of relationships and this can create a more
laid-back and relaxing family atmosphere. And compared to boys,
girls are more susceptible to family trauma (38, 39). Hence, girls
might be more sensitive to family emotional climate which can
be affected by family structures.

Being in a senior class was a risk factor for depression in both boys
and girls. The possible explanation may be that as student progress
through higher grades, academic pressure increases. And academic
pressure is associated with adolescent mental health problems (40).
Besides, peer relationships played important roles in adolescent
depression in both boys and girls. Poor peer relationships can lead to
difficulties in regulating emotions (41) and disrupt development of
psychological adjustment behaviors (42). These disruptions in normal
emotional and behavioral regulation are highly likely to lead to
depression. Thus, developing social skills training programs for
adolescents may have a positive impact on their emotional regulation.
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However, we did not find that depressive symptoms of adolescents
were associated with family income, despite several studies indicating
a link between family economic status and adolescent depression (25,
43). The discrepancies of the results may be due to the insufficient
assessment of the family economic status of our sample. Given that
Shanghai, as China’s leading global city, attracts numerous migrants
from other cities seeking employment opportunities (44), and with
housing prices ranking among the highest in the nation (45), many
migrants are burdened with huge expenses for purchasing or renting
a house, resulting in carrying a high mortgage. Therefore, relying
solely on family income may not provide a comprehensive assessment
of the family economic conditions. Furthermore, migration is a
variable that may not only be associated with the evaluation of a
family’s economic situation, but also may be linked to the adolescent’s
social support network and acculturation process. Hence, the
correlation of migration and adolescent depression should be further
explored in the future. Additionally, it is possible that disparities in
research findings regarding the correlation between family income
and adolescent depression may be attributed to factors such as
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TABLE 3 Possible risk and protective factors of depression for boys (n = 1,616) and girls (n = 1,553).

Variables B SE Adjusted OR 95% ClI p-value

Boys

School type (public school as reference) 0.621 0.184 1.861 1.297-2.668 0.001

Grade (6th grade as reference) 0.014
7th grade 0.641 0.231 1.898 1.208-2.983 0.005
8th grade 0.588 0.236 1.801 1.133-2.863 0.013
9th grade 0.730 0.234 2.075 1.310-3.285 0.002

Self-reported peer problems (normal peer relationship as reference) <0.001
Borderline 1.726 0.182 5.616 3.930-8.025 <0.001
Abnormal 1.858 0.198 6.412 4.353-9.445 <0.001

Girls

Grade (6th grade as reference) <0.001
7th grade 0.795 0.250 2215 1.357-3.614 0.001
8th grade 0.638 0.250 1.892 1.160-3.086 0.011
9th grade 1.116 0.245 3.052 1.888-4.932 <0.001

Family structure (Extended family as reference) 0.001
Nuclear family 0.489 0.175 1.631 1.156-2.300 0.005
Other family structures 0.987 0.296 2.682 1.502-4.788 0.001

Self-reported peer problems (normal peer relationship as reference) <0.001
Borderline 1.727 0.216 5.623 3.682-8.589 <0.001
Abnormal 2.269 0.265 9.670 5.755-16.248 <0.001

Family economic status, consistency of parenting style, marital relationship of parents and family structure were adjusted for adjusted OR among boys.
Family economic status, consistency of parenting style, marital relationship of parents, school types were adjusted for adjusted OR among girls.

TABLE 4 Interaction analysis of grade and peer problems.

Variables Adjusted 95% ClI p-value

OR

Grade (6th grade as reference)

7th grade 0.856 0.310 2.353 1.311-4.456 0.006
8th grade 0.598 0.325 1.818 0.978-3.529 0.066
9th grade 0.931 0.314 2.538 1.402-4.840 0.003

Self-reported peer problems (normal peer relationship as reference)

Borderline 1.655 0.491 5.235 1.927-13.488 0.001

Abnormal 2.558 0.487 12.916 4.951-33.914 0.000

Grade X peer problems

Borderline x 7th grade 0.084 0.592 1.088 0.344-3.56 0.887
Abnormal x 7th grade —1.244 0.611 0.288 0.086-0.951 0.042
Borderline x 8th grade 0.377 0.601 1.457 0.454-4.849 0.530
Abnormal x 8th grade —0.363 0.628 0.696 0.202-2.392 0.564
Borderline x 9th grade —0.181 0.602 0.834 0.258-2.777 0.763
Abnormal x 9th grade —0.833 0.608 0.435 0.131-1.433 0.171

School type, family economic status, consistency of parenting style, marital relationship of parents and family structure were adjusted for the regression model.

psychological resilience. Evidence has indicated that the relationship There was a negative multiplicative interaction between 7th grade
between risk factors and depression can be moderated by resilience ~ and abnormal relationships among boys, indicating a reduced risk of
(46, 47). And further research on psychological resilience of  depression associated with abnormal relationships in 7th grade
adolescents and its role in depression is needed. compared to 6th grade. Due to lower academic stress in 6th grade
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FIGURE 2
Children’s Depression Inventory (CDI) scores distributions among boys with comorbid conditions (A), boys with depression alone (B), girls with
comorbid conditions (C) and girls with depression alone (D).

TABLE 5 Behavioral and emotional difficulties among depressed adolescents with and without comorbidity.

SDQ Scale Boys with = Boys with V4 p-value Girls with Girls with
(Median [M25, M75]) comorbid depression comorbid depression

conditions alone conditions alone

(N = 160) (N =108) (N =197) (N = 65)

Emotional symptoms 6(4,7) 3(2,5) —7.64 <0.001 6(4.5,7) 4(2,5) —6.996 <0.001
Hyperactivity inattention problems 5(4,7) 5(3,6) -3.376 0.001 5(4,7) 4(2.5,5) -3.820 <0.001
Prosocial behavior 7(5,8) 7(5,9) -0.818 0.413 7(6,9) 6(5,9) —0.862 0.389
Conduct problems 3(2,5) 3(2,4) —1.059 0.289 3(1,4) 2(2,4) —0.658 0.511
Peer problems 4(3,5) 5(3,5) -0.370 0.712 4(2.5,5) 3(2,4) -3.151 0.002
Total difficulties scores 19(16,22) 15(12,18.75) —5.328 <0.001 18(15,21) 13(10,17) —5.777 <0.001

compared to 7th grade, male adolescents may concentrate more on
academic achievement as they progress to senior grades (48), resulting
in peer problems having a diminished impact on their depressive
symptoms. The results showed that the odds ratios (ORs) for the
interactions between abnormal relationships and higher grades
(including 8th and 9th grades) are all below 1. Although the results did
not reach statistical significance in the 8th or 9th grades, it can
be hypothesized that abnormal problems have less impact on depressive
symptoms in male adolescents in the senior grades compared to those
in the 6th grade. Nevertheless, for adolescent girls, maintaining
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relationships has always been a crucial part of their lives (49). They may
prioritize their peer connections despite the academic pressures
associated with entering into higher grades. The findings suggest that
for adolescent boys, focusing on adolescent peer relationships may
be particularly crucial in lower grades. And tailoring intervention
strategies to the specific needs of different grades could enhance the
effectiveness of addressing adolescent depression.

Analyses of comorbidity showed that the prevalence of
comorbidity in girls was greater than that in boys, which was
consistent with previous research. A study of a sample of 12- to
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17-year-old American adolescents showed that the prevalence of
comorbid anxiety and depression in girls (28.4%) was significantly
greater than that in boys (17.1%) (21). The possible explanation may
be that girls are more likely to present with internalizing problems
(e.g., depressive and anxiety symptoms) than boys (50).

Moreover, our findings indicated that more depressive symptoms
and behavioral problems occurred in the comorbid group, which was
consistent with previous findings. Studies have confirmed that
comorbid anxiety and depression is associated with greater
impairment and symptom severity related to the primary diagnosis
(17, 18). Adolescents with comorbid depression and anxiety had more
hyperactivity-inattention problems, possibly because these adolescents
had more depressive symptoms, and difficulty in concentrating is a
common clinical symptom of depression. The result that girls with
comorbid conditions had more peer problems might also be due to
these girls experiencing more severe depressive symptoms.
Researchers have suggested that individuals with depression are more
likely to experience increased peer relationship stress, and depression
can affect a person’s ability to maintain healthy relationships (51).
While a longitudinal study has shown that when adolescents
experience interpersonal stress in relationships with peers, subsequent
depression may occur (52). Therefore, we assume that there may be a
two-way relationship between depression and peer relationships and
this speculation needs to be examined in a longitudinal study.

5 Limitations

The findings should be interpreted with caution because of some
limitations. First, the sample of this study was from urban areas of
Shanghai, thus the findings may only be generalized to urban areas of
eastern China and not to other regions outside of eastern China. Second,
it was a cross-sectional design. The results of the present study can provide
insights into associations between variables, but the temporal order of
events cannot be demonstrated. Third, the self-designed demographic
questionnaire items were solely based on the subjective feelings of the
adolescents’ parents, which might not reflect objective reality. Fourth,
we did not account for the impact of the migration phenomenon on
adolescent depression in Shanghai, nor did we consider factors such as
psychological resilience, potentially limiting the comprehensiveness of
our exploration of adolescent depression in the city. Therefore, stronger
designs and more covariates should be considered to identify the factors
correlated with adolescents’ depression.

6 Conclusion

In conclusion, our results showed that the prevalence rates of
depression were similar between the boys and girls, whereas girls
started to experience higher rates of depression compared to boys at
the ages of 15-16. The factors correlated with depression were not the
same between the genders. And peer problems are associated with a
lower risk of depression in senior boys compared to boys in 6th grade.
For depressed boys who present with more hyperactivity-inattention
problems and depressed girls who have more hyperactivity-inattention
problems and interpersonal issues, attention should be paid to
whether they co-occur with anxiety. Addressing this comorbidity in
depressed adolescents is crucial for appropriate diagnosis and targeted
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treatment. Our research provides a basis for formulating gender-
specific intervention policies for junior high school students and
provides insight into gender-specific clinical features of comorbidity
for adolescents in urban areas of eastern China.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding author.

Ethics statement

The studies involving humans were approved by The Ethics
Committee of the Shanghai Pudong New Area Mental Health Centre.
The studies were conducted in accordance with the local legislation
and institutional requirements. Written informed consent for
participation in this study was provided by the participants’ legal
guardians/next of kin.

Author contributions

YW: Writing - original draft, Data curation, Methodology. XZ:
Writing - original draft, Conceptualization, Writing - review &
editing. YL: Investigation, Writing — review & editing. HQ: Project
administration, Writing - review & editing. XL: Investigation, Writing
- review & editing.

Funding

The author(s) declare that financial support was received for the
research, authorship, and/or publication of this article. This study was
supported by Excellent Youth Medical Talents Training Program of
Pudong Health Bureau of Shanghai (PWRq2021-09), Science and
Technology Development Fund of Shanghai Pudong New Area
(PKJ2017-Y67) and the Medical Discipline Construction Project of
Pudong Health Committee of Shanghai Medical Discipline
Construction Project of Pudong Health (PWYgy2021-02).

Acknowledgments

We are grateful to the adolescents for taking the time to participate
in this study and to their teachers and parents for facilitating their
participation. We are also grateful to Kang Yu, an undergraduate
student from School of Public Health, Fudan University, for providing
guidance in graphing utilizing statistical software.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1436413
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Wang et al.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated

References

1. LiJ, LiJ, Liang J, Qian S, Jia R, Wang Y, et al. Depressive symptoms among children
and adolescents in China: a systematic review and Meta-analysis. Med Sci Monit. (2019)
25:7459-70. doi: 10.12659/MSM.916774

2. Rao W, Xu D, Cao X, Wen S, Che W, Ng CH, et al. Prevalence of depressive
symptoms in children and adolescents in China: a meta-analysis of observational
studies. Psychiatry Res. (2019) 272:790-6. doi: 10.1016/j.psychres.2018.12.133

3. Xu DD, Rao WW, Cao XL, Wen SY, An FR, Che WI, et al. Prevalence of depressive
symptoms in primary school students in China: a systematic review and meta-analysis.
J Affect Disord. (2020) 268:20-7. doi: 10.1016/j.jad.2020.02.034

4. Compton WM, Conway KP, Stinson FS, Grant BE. Changes in the prevalence of
major depression and comorbid substance use disorders in the United States between
1991-1992 and 2001-2002. Am ] Psychiatry. (2006) 163:2141-7. doi: 10.1176/
2jp.2006.163.12.2141

5. Avenevoli S, Swendsen J, He J-P, Burstein M, Merikangas KR. Major depression in
the national comorbidity survey-adolescent supplement: prevalence, correlates, and
treatment. ] Am Acad Child Adolesc Psychiatry. (2015) 54:37-44.e2. doi: 10.1016/j.
jaac.2014.10.010

6. Ge X, Conger RD, Elder GH. Pubertal transition, stressful life events, and the
emergence of gender differences in adolescent depressive symptoms. Dev Psychol. (2001)
37:404-17. doi: 10.1037/0012-1649.37.3.404

7. Salk RH, Hyde JS, Abramson LY. Gender differences in depression in representative
national samples: Meta-analyses of diagnoses and symptoms. Psychol Bull. (2017)
143:783-822. doi: 10.1037/bul0000102

8. Cyranowski JM, Frank E, Young E, Shear MK. Adolescent onset of the gender
difference in lifetime rates of major depression: a theoretical model. Arch Gen Psychiatry.
(2000) 57:21-7. doi: 10.1001/archpsyc.57.1.21

9. Angold A, Costello EJ, Worthman CM. Puberty and depression: the roles of age,
pubertal status and pubertal timing. Psychol Med. (1998) 28:51-61. doi: 10.1017/
$003329179700593X

10. Hankin BL, Abramson LY, Moffitt TE, Silva PA, McGee R, Angell KE. Development
of depression from preadolescence to young adulthood: emerging gender differences in
a 10-year longitudinal study. ] Abnorm Psychol. (1998) 107:128-40. doi:
10.1037/0021-843X.107.1.128

11. Wade T7J, Cairney J, Pevalin DJ. Emergence of gender differences in depression
during adolescence: national panel results from three countries. ] Am Acad Child Adolesc
Psychiatry. (2002) 41:190-8. doi: 10.1097/00004583-200202000-00013

12. Chi X, Liu X, Huang Q, Huang L, Zhang P, Chen X. Depressive symptoms among
junior high school students in southern China: prevalence, changes, and psychosocial
correlates. J Affect Disord. (2020) 274:1191-200. doi: 10.1016/j.jad.2020.05.034

13. Zhang W, Zhao S, Wan X, Yao Y. Study on the effect of digital economy on high-
quality economic development in China. PLoS One. (2021) 16:€0257365. doi: 10.1371/
journal.pone.0257365

14. Kaman A, Otto C, Klasen F, Westenhofer J, Reiss F, Holling H, et al. Risk and
resource factors for depressive symptoms during adolescence and emerging adulthood
- a 5-year follow-up using population-based data of the BELLA study. ] Affect Disord.
(2021) 280:258-66. doi: 10.1016/j.jad.2020.11.036

15. Gajos JM, Miller CR, Leban L, Cropsey KL. Adverse childhood experiences and
adolescent mental health: understanding the roles of gender and teenage risk and
protective factors. ] Affect Disord. (2022) 314:303-8. doi: 10.1016/j.jad.2022.07.047

16. Cummings CM, Caporino NE, Kendall PC. Comorbidity of anxiety and depression
in children and adolescents: 20 years after. Psychol Bull. (2014) 140:816-45. doi: 10.1037/
20034733

17. Fried EI, van Borkulo CD, Cramer AQOJ, Boschloo L, Schoevers RA, Borsboom D.
Mental disorders as networks of problems: a review of recent insights. Soc Psychiatry
Psychiatr Epidemiol. (2016) 52:1-10. doi: 10.1007/s00127-016-1319-z

18. Valderas JM, Starfield B, Sibbald B, Salisbury C, Roland M. Defining comorbidity:
implications for understanding health and health services. Ann Family Med. (2009)
7:357-63. doi: 10.1370/afm.983

19. Starr LR, Davila J. Differentiating interpersonal correlates of depressive symptoms
and social anxiety in adolescence: implications for models of comorbidity. J Clin Child
Adolesc Psychol. (2008) 37:337-49. doi: 10.1080/15374410801955854

20. O’'Neil KA, Podell JL, Benjamin CL, Kendall PC. Comorbid depressive disorders

in anxiety-disordered youth: demographic, clinical, and family characteristics. Child
Psychiatry Hum Dev. (2010) 41:330-41. doi: 10.1007/s10578-009-0170-9

Frontiers in Public Health

10.3389/fpubh.2024.1436413

organizations, or those of the publisher, the editors and the reviewers.
Any product that may be evaluated in this article, or claim that may
be made by its manufacturer, is not guaranteed or endorsed by
the publisher.

21.Small DM, Simons AD, Yovanoff P, Silva SG, Lewis CC, Murakami JL, et al.
Depressed adolescents and comorbid psychiatric disorders: are there differences in the
presentation of depression? ] Abnorm Child Psychol. (2008) 36:1015-28. doi: 10.1007/
510802-008-9237-5

22. McCauley E, Mitchell JR, Burke P, Moss S. Cognitive attributes of depression in
children and adolescents. ] Consult Clin Psychol. (1988) 56:903-8.

23. Rayan A, Harb AM, Bageas MH, al Khashashneh OZ, Harb E. The relationship of
family and school environments with depression, anxiety, and stress among Jordanian
students: a cross-sectional study. SAGE open. Nursing. (2022) 8:8432. doi:
10.1177/23779608221138432

24. Stafford AM, Nagy G, Gonzalez-Guarda R, Draucker CB. The influence of peer
relationships on Latina Adolescents' experiences with depressive symptoms. J Pediatr
Nurs. (2020) 55:250-7. doi: 10.1016/j.pedn.2020.07.004

25. Zeng ], Xu Y. The impact of family socioeconomic status on depression in Chinese
adolescents: a comparison of life course models. ] Affect Disord. (2024) 356:97-104. doi:
10.1016/j.jad.2024.04.010

26. Du Y, Kou J, Coghill D. The validity, reliability and normative scores of the parent,
teacher and self report versions of the strengths and difficulties questionnaire in China.
Child Adolesc Psychiatry Ment Health. (2008) 2:8. doi: 10.1186/1753-2000-2-8

27.Wang L, Feng Z, Yang G, Yang Y, Dai Q, Hu C, et al. The epidemiological
characteristics of depressive symptoms in the left-behind children and adolescents of
Chongqing in China. J Affect Disord. (2015) 177:36-41. doi: 10.1016/j.jad.2015.01.002

28. Birmaher B, Khetarpal S, Brent D, Cully M, Balach L, Kaufman J, et al. The screen
for child anxiety related emotional disorders (SCARED): scale construction and
psychometric characteristics. ] Am Acad Child Adolesc Psychiatry. (1997) 36:543-53.

29. Behrens B, Swetlitz C, Pine DS, Pagliaccio D. The screen for child anxiety related
emotional disorders (SCARED): informant discrepancy, measurement invariance, and test—
retest reliability. Child Psychiatry Hum Dev. (2018) 50:473-82. doi: 10.1007/510578-018-0854-0

30.Liang L, Yang J, Yao S. Measurement equivalence of the SDQ in Chinese
adolescents: a horizontal and longitudinal perspective. ] Affect Disord. (2019)
257:439-44. doi: 10.1016/.jad.2019.06.049

31.ZouD, Ye Y, Zou N, Yu J. Analysis of risk factors and their interactions in type 2
diabetes mellitus: a cross-sectional survey in Guilin, China. J Diabetes Investig. (2017)
8:188-94. doi: 10.1111/jdi.12549

32.Knol MJ, VanderWeele T]. Recommendations for presenting analyses of effect
modification and interaction. Int ] Epidemiol. (2012) 41:514-20. doi: 10.1093/ije/dyr218

33. Voutilainen A, Brester C, Kolehmainen M, Tuomainen T-P. Epidemiological
analysis of coronary heart disease and its main risk factors: are their associations
multiplicative, additive, or interactive? Ann Med. (2022) 54:1500-10. doi:
10.1080/07853890.2022.2078875

34. Wang L, Feng Z, Yang G, Yang Y, Wang K, Dai Q, et al. Depressive symptoms
among children and adolescents in western China: An epidemiological survey of
prevalence and correlates. Psychiatry Res. (2016) 246:267-74. doi: 10.1016/j.
psychres.2016.09.050

35. Zhou M, Zhang G, Rozelle S, Kenny K, Xue H. Depressive symptoms of Chinese
children: prevalence and correlated factors among subgroups. Int ] Environ Res Public
Health. (2018) 15:283. doi: 10.3390/ijerph15020283

36. Faravelli C, Alessandra Scarpato M, Castellini G, Lo Sauro C. Gender differences
in depression and anxiety: the role of age. Psychiatry Res. (2013) 210:1301-3. doi:
10.1016/j.psychres.2013.09.027

37.Yu J, Zhang Z. Does living with grandparents affect Children’s and adolescents’
health? Evidence from China. Int | Environ Res Public Health. (2021) 18:1948. doi:
10.3390/ijerph182211948

38. Auslander W, Sterzing P, Threlfall J, Gerke D, Edmond T. Childhood abuse and
aggression in adolescent girls involved in child welfare: the role of depression and
posttraumatic stress. J Child Adolesc Trauma. (2016) 9:359-68. doi: 10.1007/
540653-016-0090-3

39. Prinstein MJ, Borelli JL, Cheah CSL, Simon VA, Aikins JW. Adolescent Girls'
interpersonal vulnerability to depressive symptoms: a longitudinal examination of
reassurance-seeking and peer relationships. ] Abnorm Psychol. (2005) 114:676-88. doi:
10.1037/0021-843X.114.4.676

40. Steare T, Gutiérrez Mufioz C, Sullivan A, Lewis G. The association between
academic pressure and adolescent mental health problems: a systematic review. J Affect
Disord. (2023) 339:302-17. doi: 10.1016/j.jad.2023.07.028

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1436413
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.12659/MSM.916774
https://doi.org/10.1016/j.psychres.2018.12.133
https://doi.org/10.1016/j.jad.2020.02.034
https://doi.org/10.1176/ajp.2006.163.12.2141
https://doi.org/10.1176/ajp.2006.163.12.2141
https://doi.org/10.1016/j.jaac.2014.10.010
https://doi.org/10.1016/j.jaac.2014.10.010
https://doi.org/10.1037/0012-1649.37.3.404
https://doi.org/10.1037/bul0000102
https://doi.org/10.1001/archpsyc.57.1.21
https://doi.org/10.1017/S003329179700593X
https://doi.org/10.1017/S003329179700593X
https://doi.org/10.1037/0021-843X.107.1.128
https://doi.org/10.1097/00004583-200202000-00013
https://doi.org/10.1016/j.jad.2020.05.034
https://doi.org/10.1371/journal.pone.0257365
https://doi.org/10.1371/journal.pone.0257365
https://doi.org/10.1016/j.jad.2020.11.036
https://doi.org/10.1016/j.jad.2022.07.047
https://doi.org/10.1037/a0034733
https://doi.org/10.1037/a0034733
https://doi.org/10.1007/s00127-016-1319-z
https://doi.org/10.1370/afm.983
https://doi.org/10.1080/15374410801955854
https://doi.org/10.1007/s10578-009-0170-9
https://doi.org/10.1007/s10802-008-9237-5
https://doi.org/10.1007/s10802-008-9237-5
https://doi.org/10.1177/23779608221138432
https://doi.org/10.1016/j.pedn.2020.07.004
https://doi.org/10.1016/j.jad.2024.04.010
https://doi.org/10.1186/1753-2000-2-8
https://doi.org/10.1016/j.jad.2015.01.002
https://doi.org/10.1007/510578-018-0854-0
https://doi.org/10.1016/j.jad.2019.06.049
https://doi.org/10.1111/jdi.12549
https://doi.org/10.1093/ije/dyr218
https://doi.org/10.1080/07853890.2022.2078875
https://doi.org/10.1016/j.psychres.2016.09.050
https://doi.org/10.1016/j.psychres.2016.09.050
https://doi.org/10.3390/ijerph15020283
https://doi.org/10.1016/j.psychres.2013.09.027
https://doi.org/10.3390/ijerph182211948
https://doi.org/10.1007/s40653-016-0090-3
https://doi.org/10.1007/s40653-016-0090-3
https://doi.org/10.1037/0021-843X.114.4.676
https://doi.org/10.1016/j.jad.2023.07.028

Wang et al.

41. Rudolph KD, Hammen C, Burge D. Interpersonal functioning and depressive
symptoms in childhood: addressing the issues of specificity and comorbidity. ] Abnorm
Child Psychol. (1994) 22:355-71. doi: 10.1007/BF02168079

42.Ladd GW, Troop-Gordon W. The role of chronic peer difficulties in the
development of children's psychological adjustment problems. Child Dev. (2003)
74:1344-67. doi: 10.1111/1467-8624.00611

43.Zhou Q, Fan L, Yin Z. Association between family socioeconomic status and
depressive symptoms among Chinese adolescents: evidence from a national household
survey. Psychiatry Res. (2018) 259:81-8. doi: 10.1016/j.psychres.2017.09.072

44, Timberlake M, Wei YD, Ma X, Hao J. Global cities with Chinese characteristics.
Cities. (2014) 41:162-70. doi: 10.1016/j.cities.2014.02.009

45. Chen L, Yao X, Liu Y, Zhu Y, Chen W, Zhao X, et al. Measuring impacts of urban
environmental elements on housing prices based on multisource data—a case study of
Shanghai, China. ISPRS Int ] Geo Inf. (2020) 9:106. doi: 10.3390/ijgi9020106

46. Anyan F, Hjemdal O. Adolescent stress and symptoms of anxiety and depression:
resilience explains and differentiates the relationships. J Affect Disord. (2016) 203:213-20.
doi: 10.1016/.jad.2016.05.031

Frontiers in Public Health

11

10.3389/fpubh.2024.1436413

47.Li P, Liang Z, Yuan Z, Li G, Wang Y, Huang W, et al. Relationship between perceived
stress and depression in Chinese front-line medical staff during COVID-19: a conditional
process model. ] Affect Disord. (2022) 311:40-6. doi: 10.1016/j.jad.2022.05.064

48. Pant S, Rajbhandari B, Gurung M, Poudel L, Maharjan A, Nepal S, et al. Academic
stress among adolescents of rural Nepal: a community-based cross-sectional study. J
Nepal Health Res Counc. (2023) 21:136-44. doi: 10.33314/jnhrc.v21i1.4629

49. Potter JR, Yoon KL. Interpersonal factors, peer relationship stressors, and gender
differences in adolescent depression. Curr Psychiatry Rep. (2023) 25:759-67. doi:
10.1007/s11920-023-01465-1

50. Leadbeater BJ, Kuperminc GP, Blatt SJ, Hertzog C. A multivariate model of gender
differences in adolescents' internalizing and externalizing problems. Dev Psychol. (1999)
35:1268-82. doi: 10.1037/0012-1649.35.5.1268

51. Oppenheimer CW, Hankin BL. Relationship quality and depressive symptoms among
adolescents: a short-term multiwave investigation of longitudinal, reciprocal associations. J
Clin Child Adolesc Psychol. (2011) 40:486-93. doi: 10.1080/15374416.2011.563462

52. BL MRH, Roesch L. Sex differences in adolescent depression: stress exposure and
reactivity models. Child Dev. (2007) 78:279-95. doi: 10.1111/j.1467-8624.2007.00997 .x

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1436413
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1007/BF02168079
https://doi.org/10.1111/1467-8624.00611
https://doi.org/10.1016/j.psychres.2017.09.072
https://doi.org/10.1016/j.cities.2014.02.009
https://doi.org/10.3390/ijgi9020106
https://doi.org/10.1016/j.jad.2016.05.031
https://doi.org/10.1016/j.jad.2022.05.064
https://doi.org/10.33314/jnhrc.v21i1.4629
https://doi.org/10.1007/s11920-023-01465-1
https://doi.org/10.1037/0012-1649.35.5.1268
https://doi.org/10.1080/15374416.2011.563462
https://doi.org/10.1111/j.1467-8624.2007.00997.x

	Gender differences in the prevalence, correlated factors and comorbidity of depression in adolescents: a cross-sectional study in Shanghai, China
	1 Introduction
	2 Materials and methods
	2.1 Participants and procedure
	2.2 Measures
	2.2.1 Socio-demographic variables
	2.2.2 Depressive symptoms
	2.2.3 Anxiety symptoms
	2.2.4 Behavioral and emotional difficulties
	2.3 Statistical analysis

	3 Results
	3.1 Socio-demographic characteristics
	3.2 Prevalence of depression according to demographic factors in boys and girls
	3.3 Correlated factors of adolescent depression
	3.4 Interaction analysis of associated factors
	3.5 Comorbidity rates and emotional/behavioral problems among depressed adolescents with and without comorbid anxiety

	4 Discussion
	5 Limitations
	6 Conclusion

	References

