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Objective: Adolescent depression is a crucial determinant of an individual’s

developmental trajectories and long-term health-related quality of life.

Romantic relationships are widely recognized as a risk factor of adolescent

depression. Peer norms, as an important source of social influence in

adolescence, have the potential to moderate the effects of romantic

relationships. The present study aims to examine the moderating effects of

peer norms, including descriptive norms and injunctive norms, on the

association between romantic relationships and adolescent depression in China.

Methods: The present study used a nationally representative sample of 6718

junior high school students from the China Education Panel Survey (CEPS). The

ordinary least squares regression model was used to assess both the main effects

of romantic relationships on adolescent depression and the moderating effects

of peer norms. The bounding approach was used for sensitivity analysis.

Results: Romantic relationships were positively associated with adolescent

depression (b=0.290, p<.001). Descriptive norms, including class norms (b=-
0.634, p=.042) and friend norms (b=-0.206, p<.001), significantly mitigate the

association between romantic relationships and adolescent depression, but

injunctive norms (b=0.253, p=.035) significantly exacerbate the association.

The sensitivity analysis reveals that the above results are robust to the potential

confounding impact of unobserved variables.

Conclusion: Peer norms were found to significantly moderate the correlation

between romantic relationships and adolescent depression. It is important to play

the role of descriptive and injunctive peer norms in the prevention and

intervention for the depression of adolescents, especially for those who are in

a romantic relationship.
KEYWORDS

adolescent depression, mental health, romantic relationships, peer norms, descriptive
norms, injunctive norms
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1 Introduction

Depression in adolescence, as a crucial determinant of an

individual’s developmental trajectories and long-term health-

related quality of life, is a serious public health challenge globally

with a worldwide prevalence of 6% (1–3). Due to the lack of mental

health education and the stigma attached to mental illness, the

prevalence of depression among Chinese adolescents is about

24.3%, which is much higher than the global level (4). Depression

can impair adolescents’ physical and mental health, social

adjustment, and interpersonal interactions, leading to poor

academic performance, peer ostracism, and even suicidal behavior

(5–10). Additionally, the negative effects of adolescent depression

can persist over time, increase the risk of depression in adulthood,

and have significant economic and social consequences (11).

Therefore, it is crucial to prevent and intervene in this disorder.

Adolescence is a period during which romantic relationships

emerge, and most teenagers will experience their first love in

adolescence (12). Several studies have found that romantic

relationships were positive impact on adolescents (13), who may

experience emotional support from their partners and an increased

sense of self-worth during romance (14). However, since Joyner and

Udry’s influential work (15), researchers have noted the negative

effects of romantic relationships on mental health of adolescents.

Emerging studies suggest a link between adolescent romantic

experiences and depression (16–18). Specifically, romantic

relationships divert adolescents’ attention from other important

developmental tasks (e.g., academics, family relationships, and

friendships), thereby undermining adjustment in these areas and

increasing risk for depression (15, 19). Furthermore, previous

studies showed that depressive disorders may result from

responding to current circumstances and stress (20). Romantic

relationships will bring new types of stressors to adolescents,

including communication with heterosexual partners, exposure to

interpersonal conflict, and suffering from physical or relational

aggression, etc. (21). Adolescents in romantic relationships who

lack the coping abilities and resources necessary to manage these

stresses will be at higher risk for depression (22–26). Additionally,

adolescents involved in non-normative and off-time romantic

activities would be more likely to be maladjusted and depressed

due to their unpreparedness for advanced relationships and lack of

peer support (23).

As adolescent depression is becoming more prevalent and

causes a serious personal and societal burden (27), there is a need

to explore the moderators of the link between romantic

relationships and adolescent depression. According to the social

ecological theory, depression is the product of complex interaction

of individual and environmental characteristics (28). Among the

potentially influential environmental features are family dynamics,

peer groups, and school contexts. During adolescence, individuals

spend more time with peers and are more inclined to conform to

the views of peers than parents and teachers (29). In other words,

the link between romantic relationships and adolescent depression

may be conditioned by peer norms (10, 23). From the perspective of

social norm theory, there are two types of peer norms: descriptive
Frontiers in Psychiatry 02
norms, which are defined as actual or perceived behaviors of peers,

and injunctive norms, which are defined as actual or perceived

attitudes of peers regarding the engagement in specific behaviors

(30–32). Recent studies have explored the moderating role of

descriptive peer norms in the relationship between adolescent

romantic involvement and depression (9, 10), but limitations

remain. First, while these studies have investigated the impact of

romantic experiences on adolescents’ depressive symptoms

depended on two types of descriptive norms, including class

norms and friend norms (9, 10), injunctive norms have not been

taken into consideration. Second, although friend networks of

teenagers often extend far beyond the classroom, friend norms

have been confined to the in-class groups in previous studies (10).

Third, existing studies have failed to provide causal evidence due to

the potential confounding impact of unobserved variables (e.g.,

genetic and environmental factors), and may thus inadequately

account for the influence of peer norms on association between

romantic relationships and adolescent depression.

In the present study, we used data from a large, nationally

representative sample of adolescents in China. to investigate how

peer norms moderate the relationship between romantic

relationships and adolescent depression. We examined whether

the proposed moderating effects of descriptive norms on the link

between romantic relationships and depression applies to two types

of peer networks, including class networks and friendship networks.

And we further tested the moderating effects of injunctive norms,

thereby providing a complete picture of the role of peer norms.

Additionally, we used the bounding approach to rule out potential

endogeneity due to omitted variable bias. Such efforts will inform

provocative depression interventions for adolescents in a

romantic relationship.
2 Methods

2.1 Data

The China Education Panel Survey (CEPS) is a nationally

representative social survey implemented by the National Survey

Research Center (NSRC) of Renmin University of China. It

investigated the junior high school students in 28 counties, 112

schools, and 438 classes across the country. Research ethics

approval for data collection of CEPS study was granted by the

Institutional Review Board of Renmin University of China, and the

informed consent was required to sign by the participants. The wave

in 2014–2015 school year is the latest wave of the data and includes

a target sample of 10750 individuals. The information collected

included the characteristics of students, parents, classes, and

schools. Due to student absences caused by leave requests, school

transfers, and dropouts, the unit non-response rate in the 2014–

2015 CEPS dataset was relatively high (approximately 7.7%).

Additionally, since this study employs the bounding approach to

test the sensitivity of regression results to omitted variable bias, it is

necessary to control potential confounding variables as much as

possible, resulting in a relatively small complete-case sample.
frontiersin.org

https://doi.org/10.3389/fpsyt.2025.1644371
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Zhu et al. 10.3389/fpsyt.2025.1644371
However, using imputation methods to handle missing data may

introduce estimation bias due to non-random missingness.

Accordingly, following established practices in the literature (9,

10, 33), this study applied listwise deletion to handle missing values.

Specifically, samples with missing values in the dependent variable,

independent variables, moderating variables, or control variables

were excluded, yielding a final complete-case sample of 6718

observations for subsequent empirical analysis. The flowchart of

sample selection and exclusion is presented in Figure 1.

Additionally, to address concerns about sample loss due to

listwise deletion, a post-hoc power analysis was conducted,

showing that at the 0.05 significance level, the statistical power of

both the main effects model and the moderating effects model

exceeded 99%. This indicates that even with listwise deletion, the

regression models maintain high statistical power, thus supporting

the reliability of the estimation results.
2.2 Variables

2.2.1 Dependent variable
Adolescent depression was measured by the 10-item scale.

Respondents were asked how often they had the following

emotions on a 5-points scale (1=never, 5=always): “dispirited”,

“downhearted”, “unhappy”, “meaningless”, “exhausted”, “sad”,

“anxious”, “worried”, “ominous”, and “inattentive”. Cronbach’s

alpha was 0.91. Adolescent depression was measured with a mean

of these 10 items.
2.2.2 Independent variable
Romantic relationship was evaluated by the item “have you ever

engaged in a romantic relationship?”. Romantic relationships were
Frontiers in Psychiatry 03
coded as 1 if the respondents answered “yes”, and 0 if they

answered “no”.

2.2.3 Moderating variables
Peer norms included descriptive norms and injunctive norms.

Descriptive norms were distinguished into class norms and friend

norms. The former was measured with the proportion of

adolescents in the same class who ever engaged in a romantic

relationship. The latter was measured by the item “how many of

your five best friends have the following behavior? To engage in a

romantic relationship” represented on a 3-points scale (0=none,

1=one or two, 2=a lot). Regarding injunctive norms, based on data

availability and following existing approaches in the literature (34–

36), this study measured them using respondents’ perceptions of

their peers’ attitudes toward adolescent romance. These perceptions

were coded as 1 if the respondent indicated “objection” and 0

otherwise. The rationale for employing a binary variable is that it

effectively captures the qualitative differences inherent in injunctive

norms. Methodological studies have demonstrated that using a

binary measure does not substantially reduce statistical power,

while also simplifying the analysis and interpretation of

interaction effects. This approach allows for a clearer distinction

between different types of interaction effects (37). Therefore,

measuring injunctive norms with a single binary item is highly

justifiable and methodologically sound.

2.2.4 Control variables
We controlled for the following variables: gender (female,

male), age, ethnicity (minority, Han), hukou type (agricultural

hukou, non-agricultural hukou, unified residence hukou),

migration status (migrant, local), family structure (single-parent

family, two-parent family), number of siblings, parental education
FIGURE 1

Flowchart of sample selection and exclusion.
frontiersin.org

https://doi.org/10.3389/fpsyt.2025.1644371
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Zhu et al. 10.3389/fpsyt.2025.1644371
(higher value of the years of education between parents), family

socio-economic status (1=very poor, 5=very rich), number of books

(1=very few, 5=a lot), study desk (no, yes), number of friends,

gender of homeroom teacher (female, male), age of homeroom

teacher, education of homeroom teacher (in years), teaching

experiences of homeroom teacher (in years), class rank (1=worst,

5=best), class size (number of students of class), school type

(private, public), school rank (1=worst, 5=best), school size

(number of students of school). Additionally, county fixed effects

were controlled to rule out the influence of unobservable

regional characteristics.
2.3 Statistical analysis

The characteristics of students were described by means and

standard deviations (SD) for numeric variables and numbers and

percentages for categorical variables. The differences in

characteristics between adolescents in a romantic relationship and

those who were not were evaluated using t-tests and Chi-square

tests. Ordinary least squares (OLS) regression model was used to

estimate the main effects of romantic relationships on adolescent

depression and the moderating effects of peer norms. In case there

may be unobservable variables that can affect both romantic

relationships and adolescent depression, the bounding approach

was used to test the stability of coefficients and confirm the

robustness of baseline regression results. Stata SE 17 software

(Stata Corp LP, College Station, TX, USA) was used to conduct

all analyses and p < .05 was considered as statistical significance.
3 Results

3.1 Sample characteristics

The descriptive statistics in Table 1 show that a total of 6718

adolescents were included, with a mean age of 13.89 (SD 0.83) years

and a female proportion of 49.69%. There were 785 adolescents who

had been in a romantic relationship and 5933 who had not. On

average, adolescents who had been in a romantic relationship had

significantly higher depression scores than those who had not

(p<.001). Compared to adolescents who had not been in a

romantic relationship, adolescents who had been in a romantic

relationship were more likely to be in peer networks where romantic

relationships are more common and less objectionable, as

evidenced by more positive class norms (p<.001), friend norms

(p<.001) and injunctive norms (p<.001). Additionally, adolescents

who had been in a romantic relationship were more likely to be

male (p<.001), older (p<.001), migrant (p=.004), live in single-

parent family (p=.001), have more siblings (p<.001), not have much

books (p=.002) or study desk (p=.045) at home, and have more

friends (p=.011). Moreover, from the perspective of class and school

situation, for teenagers with romantic experiences, their homeroom

teachers are more likely to be male (p<.001), and their schools are

more likely to be private (p<.001), and lower-ranked (p<.001).
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3.2 Regression analysis of the main effects
of romantic relationships on adolescent
depression and the moderating effects of
peer norms

The main effect model in Table 2 showed that romantic

relationships were significantly positively associated with

adolescent depression (b=0.290, p<.001), which suggests that

adolescents who engaged in a romantic relationship experienced

more depressive affects. Additionally, several control variables,

which include being male (b=-0.043, p=.030), living in a two-

parent family (b=-0.149, p<.001), higher family socio-economic

status (b=-0.090, p<.001), more books (b=-0.053, p<.001), more

friends (b=-0.004, p<.001), higher class rank (b=-0.023, p=.031)
and public school (b=-0.140, p=.007) were found to significantly

decrease adolescents depression, while being older (b=0.032,
p=.037), unified residence hukou (b=0.060, p=.040), a male

homeroom teacher (b=0.045, p=.047) and higher school rank

(b=0.047, p=.006) were found to significantly increase adolescents

depression. The effects of other control variables were not

statistically significant.

The moderating effect model in Table 2 showed that the

relationship between romantic relationships and adolescent

depression was moderated by peer norms. Specifically, descriptive

norms, including class norms (b=-0.634, p=.042) and friend norms

(b=-0.206, p<.001), acted as negative moderators, whereas

injunctive norms (b=0.253, p=.035) showed positive moderating

effects. In other words, the effect of romantic relationships on

adolescent depression will decrease as romantic involvement

become more common in peer networks and intensify when

peers oppose adolescent romance.

Following the approach of Guriev et al. (38) and Mitton (39),

this study further interprets the clinical effect sizes of both the main

effect of romantic relationships on adolescent depression and the

moderating effects of peer norms. Regarding the main effect, the

analysis indicates that involvement in a romantic relationship

increases the level of adolescent depression by approximately

13.6% (0.290 ÷ 2.13). For comparison, the coefficient for family

structure in the same regression is -0.149, suggesting that the impact

of romantic involvement on adolescent depression is nearly twice as

large as the effect of living in a single-parent family. Regarding the

moderating effect, a one standard deviation increase in classroom

norms reduces the effect of romantic relationships on depression by

19.7% (−0.634 × 0.09 ÷ 0.290); a one-unit increase in friend norms

reduces this effect by 71.0% (−0.206 ÷ 0.290); and injunctive norms

—namely, peers’ objection to adolescent romantic relationships—

amplify this effect by 87.2% (0.253 ÷ 0.290). Taken together, the

magnitudes of both the main and moderating effects are substantial

and merit careful consideration in both research and practice.
3.3 Sensitivity analysis

The baseline regression results may be confounded by

unobservable variables, such as genetic and environmental factors,
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TABLE 1 Descriptive statistics.

Variables
Total (n=6718)

Romantic relationship
group (n=785)

Non-romantic relationship
group (n=5933) p

Mean/n SD/% Mean/n SD/% Mean/n SD/%

Panel A. Numeric variables

Depression 2.16 0.80 2.43 0.83 2.13 0.79 <.001

Class norms 0.12 0.09 0.16 0.10 0.12 0.09 <.001

Friend norms 0.33 0.54 0.90 0.64 0.25 0.48 <.001

Age 13.89 0.83 14.11 0.85 13.87 0.83 <.001

Number of siblings 0.69 0.77 0.80 0.85 0.67 0.75 <.001

Parental education 11.09 3.05 10.91 3.05 11.11 3.04 .073

Family socio-economic status 2.96 0.59 2.98 0.65 2.96 0.58 .246

Number of books 3.08 1.15 2.96 1.21 3.10 1.14 .002

Number of friends 9.14 10.56 10.04 10.98 9.02 10.50 .011

Age of homeroom teacher 38.59 6.78 38.59 7.08 38.60 6.74 .986

Education of homeroom teacher 15.94 0.55 15.90 0.68 15.94 0.53 .059

Teaching experiences of
homeroom teacher

16.53 8.13 16.20 8.24 16.57 8.11 .224

Class rank 3.43 1.00 3.41 0.98 3.44 1.00 .475

Class size 45.47 14.97 46.06 15.28 45.39 14.93 .240

School rank 3.98 0.86 3.84 0.95 4.00 0.85 <.001

School size 1128.71 692.18 1086.41 700.25 1134.30 690.97 .069

Panel B. Categorical variables

Injunctive norms <.001

No objection 5573 82.96 741 94.39 4832 81.44

Objection 1145 17.04 44 5.61 1101 18.56

Gender <.001

Female 3338 49.69 322 41.02 3016 50.83

Male 3380 50.31 463 58.98 2917 49.17

Ethnicity .081

Minority 434 6.46 62 7.90 372 6.27

Han 6284 93.54 723 92.10 5561 93.73

Hukou type .348

Agricultural hukou 3506 52.19 427 54.39 3079 51.90

Non-agricultural hukou 1844 27.45 200 25.48 1644 27.71

Unified residence hukou 1368 20.36 158 20.13 1210 20.39

Migration status .004

Migrant 1148 17.09 163 20.76 985 16.60

Local 5570 82.91 622 79.24 4948 83.40

Family structure .001

Single-parent family 559 8.32 89 11.34 470 7.92

(Continued)
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potentially leading to spurious correlations. To address the

endogeneity due to omitted variables bias, we conducted a

sensitivity analysis using the bounding approach of Oster (40) to

examine the robustness of the baseline results.

The bounding approach requires two key pieces of information.

The first is the selection ratio d, which refers to the explanatory

power of the observable variables relative to the unobservable

variables. The second is the maximum R2 (denoted by Rmax
2)

obtained from a hypothetical regression controlling for both

observable and unobservable variables. Following the suggestions

of existing studies (40), we took two approaches to conduct

sensitivity analysis. First, given the values of Rmax
2 and d, we

could obtain the identified set (or bounded set) defined by (b, b*
(Min {1, 1.3R2}, d=1)) which contains true estimates. If the

identified set does not include zero, then the estimation results of

the baseline regressions are robust to omitted variable bias. Second,

given the value of Rmax
2, the value of d when the treatment effect is 0

could be obtained. If |d|> 1, the results are robust.

The results of the sensitivity analysis in Table 3 showed that the

identified sets for both the main effects of romantic relationships on

adolescent depression and the moderating effects of class norms,

friend norms and injunctive norms did not include zero, and all the

absolute values of selection ratios (|d|) were greater than 1, implying

that the baseline results were robust to endogeneity in terms of

omitted variable bias.
4 Discussion

4.1 Main effects of romantic relationships
on adolescent depression

Adolescence is a time when depression rates increase.

Depression is likely to affect adolescents’ academic performance,
Frontiers in Psychiatry 06
interpersonal functioning, and subjective well-being. Romantic

relationships are found to be one of the most important

predictors of depression in adolescence. Using nationally

representative samples in China, the current study explored

whether the association between romantic relationships and

adolescent depression was conditioned by peer norms. Results

suggested that both descriptive and injunctive peer norms played

the moderating roles in the relationship between romantic

relationships and adolescent depression. In addition, the above

conclusions still hold after using bounding approach to rule out

potential endogeneity due to omitted variable bias.

Theoretically, the association between romantic relationships

and adolescent depression remain inconclusive. Most prevailing

theoretical models suggest that romantic relationships may

exacerbate adolescent depression. For instance, according to the

normative trajectory model, adolescents who engage in non-

normative activities tend to exhibit poorer socio-emotional health

compared to those who follow normative developmental pathways.

As romantic involvement during adolescence is commonly

perceived as non-normative and off-time behavior, adolescents

who participate in such relationships are more likely to

experience heightened depression (6, 9). Similarly, the attention

impairment model posits that romantic relationships, as an

emerging developmental task, divert adolescents’ attention from

other important domains such as academics, family, and

friendships. This diversion can undermine their adjustment in

these areas and increase the risk of depression (15, 19).

Furthermore, the stress and coping model suggests that romantic

relationships introduce novel stressors—such as interpersonal

conflicts and breakups—which elevate overall stress levels and

may contribute to greater negative psychological impact among

adolescents who lack the coping skills and resources necessary to

manage these challenges (25). However, alternative theoretical

perspectives emphasize the positive role of adolescent romantic
TABLE 1 Continued

Variables
Total (n=6718)

Romantic relationship
group (n=785)

Non-romantic relationship
group (n=5933) p

Mean/n SD/% Mean/n SD/% Mean/n SD/%

Panel B. Categorical variables

Two-parent family 6159 91.68 696 88.66 5463 92.08

Study desk .045

No 1375 20.47 182 23.18 1193 20.11

Yes 5343 79.53 603 76.82 4740 79.89

Gender of homeroom teacher <.001

Female 4365 64.97 460 58.60 3905 65.82

Male 2353 35.03 325 41.40 2028 34.18

School type <.001

Private 412 6.13 87 11.08 325 5.48

Public 6306 93.87 698 88.92 5608 94.52
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relationships in psychosocial adjustment. From the perspective of

the bottom-up theory of happiness, the accumulation of positive

emotional experiences may foster an optimistic outlook and a

sanguine temperament (41). Within romantic relationships,

adolescents may receive emotional support from their partners

and experience positive emotional feedback, which could buffer

against negative emotions, thereby promoting psychological well-

being (13, 14).

Currently, empirical studies conducted in Western countries

have documented a significant positive association between

romantic relationships and adolescent depression (15–18). The

present study contributes to this body of literature by providing

cross-national evidence supporting the negative psychological

impact of adolescent romantic relationships. However, it is

important to note that due to data limitations, the current study

was unable to account for adolescents’ emotional experiences during

romantic relationships—such as joy, satisfaction, and fulfillment—

and thus cannot fully rule out the existence of such mechanisms.

Consequently, our findings be interpreted as a reduced-form

estimate of the effect of romantic relationships on adolescent

depression. In other words, adolescent romantic involvement may

simultaneously increase depression—by violating social norms,

undermining developmental outcomes, and increasing stress levels

—and decrease depression—by enhancing positive emotional

experiences, receiving emotional support from romantic partners,

and fostering a greater sense of self-worth. The results of this study

suggest that the potential negative consequences of romantic

relationships outweigh their potential positive effects, leading to a

net increase in depression. Nevertheless, the finding of a positive net

effect highlights the necessity for targeted interventions, and thus

holds significant practical relevance.

The bounding analysis further showed that estimates of the

main effects of romantic relationships were not driven by omitted

variable bias, which is contrary to Mendle et al.’s findings that

romantic experiences did not have independent influence on

adolescent depression and unobserved genetic and family

environmental factors could explain the established correlations

between the two (42). This result could be explained from the

perspective of cultural context. Specifically, social norms regarding

adolescent romance vary across cultures (6). In Western countries,

although romantic involvement during early adolescence is

considered non-normative behavior (43), it is not typically
frontiersin.or
TABLE 2 Regression results of the main effects of romantic relationships
on adolescent depression and the moderating effects of peer norms.

Variables

Main
effect model

Moderating
effect model

b SE b SE

Romantic relationships 0.290*** 0.031 0.404*** 0.076

Romantic relationships ×
class norms

-0.634* 0.312

Romantic relationships ×
friend norms

-0.206*** 0.053

Romantic relationships ×
injunctive norms

0.253* 0.120

Class norms -0.041 0.138

Friend norms 0.249*** 0.025

Injunctive norms -0.056* 0.026

Gender -0.043* 0.020 -0.057** 0.020

Age 0.032* 0.015 0.027 0.015

Ethnicity -0.054 0.047 -0.057 0.046

Hukou type (ref: agricultural hukou)

Non-agricultural hukou -0.009 0.029 -0.015 0.029

Unified residence hukou 0.060* 0.029 0.058* 0.029

Migration status 0.014 0.028 0.015 0.028

Family structure -0.149*** 0.037 -0.141*** 0.037

Number of siblings 0.030 0.016 0.026 0.015

Parental education 0.001 0.004 0.001 0.004

Family socio-
economic status

-0.090*** 0.021 -0.090*** 0.021

Number of books -0.053*** 0.011 -0.051*** 0.011

Study desk -0.036 0.029 -0.029 0.029

Number of friends -0.004*** 0.001 -0.004*** 0.001

Gender of
homeroom teacher

0.045* 0.023 0.039 0.023

Age of homeroom teacher -0.003 0.004 -0.003 0.003

Education of
homeroom teacher

0.014 0.021 0.018 0.021

Teaching experiences of
homeroom teacher

0.001 0.003 0.002 0.003

Class rank -0.023* 0.010 -0.024* 0.010

Class size 0.001 0.001 0.001 0.001

School type -0.140** 0.052 -0.159** 0.054

School rank 0.047** 0.017 0.041* 0.017

School size -0.000 0.000 -0.000 0.000

Intercept 2.156*** 0.443 2.151*** 0.439

(Continued)
TABLE 2 Continued

Variables

Main
effect model

Moderating
effect model

b SE b SE

Hukou type (ref: agricultural hukou)

Observations 6718 6718

R2 0.064 0.086
*p < 0.05, **p < 0.01, ***p < 0.001.
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regarded as problematic. Moreover, Western families and schools

tend to emphasize emotional expression and self-protection

education rather than outright suppression of adolescent

romantic behavior. In contrast, in China, adolescent romance—

commonly referred to as “Zaolian” (precocious love)—is viewed as

a deviant behavior throughout adolescence. It is often perceived as a

distraction that undermines academic performance and adolescent

development, and is frequently constrained and sanctioned by

parents and teachers (6). Consequently, Chinese adolescents

engaged in romantic relationships tend to experience greater

psychological stress, resulting in a distinct, independent effect of

romantic involvement on depression.

From a sociocultural development perspective, the differing

attitudes toward adolescent romance between Chinese and

Western societies can be viewed as a “cultural lag.” Specifically,

although China has undergone rapid industrialization and

economic growth, as a high power distance society, its traditional

cultural values emphasizing control and obedience have yet to

undergo commensurate transformation. This dynamic leads

families and schools in China to intervene in adolescent romantic

behavior primarily through control and punishment rather than

through communication and supportive guidance. Such approaches

not only fail to prevent romantic involvement but may also provoke

severe psychological consequences, including self-harm and even

suicide. Therefore, our findings underscore the importance of

cultural context: the negative psychological impacts of adolescent

romance are more likely to emerge in East Asian traditional

societies that regard adolescent romance as problematic and

adopt suppressive attitudes toward it (6). Correspondingly, as

sociocultural transformations advance and support from schools
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and families improves, the adverse consequences of adolescent

romantic involvement are expected to diminish gradually.

Additionally, collectivism, as another key feature of Chinese

culture, suggests that the psychological impact of adolescent

romantic relationships may also be shaped by social norms. Peers,

as crucial reference groups during adolescence, exert significant

regulatory influence on adolescents’ psychological well-being and

behavior. Specifically, the prevalence of romantic involvement

within peer networks (i.e., descriptive norms) not only provides

adolescents with behavioral standards but also serves as an

important alternative source for developing romantic

competencies in the absence of adequate family and school

support. This plays a key role in alleviating academic stress and

interpersonal conflicts arising from romantic relationships.

Meanwhile, peers’ attitudes toward adolescent romance (i.e.,

injunctive norms) determine the popularity and peer acceptance

of adolescents engaged in romantic relationships, thereby

influencing their exposure to social exclusion and stigma.

Collectively, peer norms possess the potential to either amplify or

buffer the psychological effects of adolescent romance. Building on

this, the present study further examines the moderating role of peer

norms in the association between adolescent romantic relationships

and depression, aiming to provide empirical support for the

prevention and intervention of adolescent mental health.
4.2 Moderating effects of peer norms

Overall, peer norms significantly moderated the link between

romantic relationships and adolescent depression. Consistent with

previous findings (9, 10), our findings indicated that descriptive

norms serve as protective factors against depression in adolescents

with romantic experiences. Social learning and social support could

be potential mechanisms underlying the moderating effects of

descriptive norms. Specifically, social learning theory posits that

individuals adjust their behaviors and acquire new behavioral

patterns by observing and imitating the actions of social referents

(32). In the context of this study, adolescents embedded in peer

networks where romantic involvement is more common may learn

effective strategies for coping with the stress and challenges

associated with romantic relationships (10). Social support theory

further suggests that instrumental, informational, and emotional

support from others can buffer the negative effects of stress, while

enhancing self-esteem, psychological resilience, and self-regulation,

thereby promoting mental health (44). In other words, peers with

romantic experience may provide valuable support—such as advice

and emotional comfort—to adolescents engaged in romantic

relationships, thus mitigating the adverse impacts of romantic

relationships on their psychosocial adjustment and mental health

(45). It is crucial to note that the findings held not only for class

norms but also for friend norms, contrary to van Zantvliet et al.’s

conclusion that friend norms do not moderate the association

between romantic involvement and internalizing problem

behaviors (10). A possible explanation for this discrepancy is that

van Zantvliet et al. limited their measurement of friend norms to
TABLE 3 Sensitivity analysis.

Variables

Controlled
effect Identified

set
d

b SE

Panel A. Main effect model

Romantic relationships 0.290*** 0.031 [0.283, 0.290] 16.372

Observations 6718

R2 0.064

Panel B. Moderating effect model

Romantic relationships 0.404*** 0.076 [0.388, 0.404] 17.199

Romantic relationships
×class norms

-0.634* 0.312 [-0.634, -0.613] 21.266

Romantic relationships
×friend norms

-0.206*** 0.053 [-0.206, -0.192] 12.575

Romantic relationships
×injunctive norms

0.253* 0.120 [0.253, 0.259] -50.150

Observations 6718

R2 0.086
*p < 0.05, **p < 0.01, ***p < 0.001.
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friends within the class. But the friends who are more likely to

provide social supports or to be imitated by adolescents may be

outside class due to the streaming in secondary school, potentially

leading to an underestimation of friend norms’ moderating role. In

this paper, we estimated the moderating effects of friend norms

more accurately by including friends outside the class, thereby

contributing to the literature.

We further identified that injunctive norms played a significant

moderating role between romantic relationships and adolescent

depression. That is, the opposition of precocious love from peers

intensifies the mental health costs of adolescents’ romantic

involvement. Social influence could be potential mechanisms

underlying the moderating effects of injunctive norms.

Specifically, social influence theory posits that injunctive norms

are closely tied to perceived social pressure, reflecting the likelihood

of individuals being rewarded for engaging in normative behaviors

or punished for engaging in deviant behaviors (46). Accordingly,

when injunctive norms are characterized by disapproval of

adolescent romantic relationships, adolescents who are

romantically involved may face increased peer conflict and

diminished social acceptance. These experiences can heighten

perceived social stress and exacerbate the adverse effects of

romantic involvement. In contrast, when peer groups do not

oppose adolescent romance, romantic involvement may become a

means for adolescents to demonstrate their attractiveness and

elevate their popularity among peers, thereby facilitating

psychosocial adjustment and mitigating the negative impacts of

romantic relationships on well-being and mental health. Therefore,

injunctive norms exert a positive moderating effect on the

association between romantic relationships and adolescent

depression, such that adolescents in romantic relationships not

only suffer from the negative impacts of the relationship itself but

also face social rejection for violating injunctive norms. This, in

turn, leads to a heavier emotional burden and exacerbates the

severity of depression.

Notably, Prior studies showed that adolescents were more

sensitive to descriptive norms than injunctive norms (31, 32, 47),

which may be attributed to their ability to circumvent injunctive

norms without suffering sanctions through various strategies (48).

While based on our findings, adolescents in a romantic relationship

experienced more severe depression due to injunctive norms. The

specific cultural environment could be a possible explanation.

Adolescent romance is significantly impacted by distinct social

norms in different cultural societies (21). In China, adolescent

romance is widely seen as deviant behavior (49), leading to higher

environmental pressures for Chinese adolescents in romantic

relationships compared to those in Western cultures.

Consequently, they tend to keep their relationships invisible to

cope with this pressure and avoid seeking help from the outside

world when experiencing emotional problems in their relationships,

which further contributes to Chinese adolescents’ greater

vulnerability to environmental pressures (33). Moreover, China’s

highly competitive educational system is associated with significant

academic stress, and poor academic performance is strongly

correlated with elevated rates of adolescent depression (50).
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Engagement in romantic relationships not only directly impairs

academic achievement but also indirectly undermines academic

outcomes by reducing peer acceptance when peer networks hold

opposing attitudes toward adolescent romance (51), thereby

amplifying the adverse psychological effects of romantic

relationships. Additionally, existing research indicates that family

support can serve as an effective substitute for low peer acceptance,

buffering the mental health risks associated with peer rejection (52).

However, given the widespread perception in Chinese society that

adolescent romance is problematic, parents typically adopt

controlling and punitive approaches, leading to increased family

conflicts for adolescents in romantic relationships (33). When such

romantic involvement also violates peers’ injunctive norms,

adolescents face a dual deficit in both family support and peer

acceptance, further intensifying the negative psychological impacts

of romantic relationships. The combined influence of these factors

likely accounts for the stronger moderating effect of injunctive

norms observed in China compared to Western cultures.

Consequently, our findings expanded on the study of injunctive

norms and teenage romantic relationships within the context of

Chinese culture. However, it’s probable that our findings may not

apply to adolescents in different cultural backgrounds. Future

research should examine the moderating effects of injunctive

norms based on other cultural contexts.
4.3 Practical implications for the
prevention and intervention of adolescent
depression

Our findings hold several implications for the prevention and

intervention for adolescent depression. First, romantic relationships

and depression often commence during adolescence. However, the

impacts of romantic relationships on academic performance have

received more attention than their effects on depression. In our

study, we found that involvement in romantic relationships was

associated with increased adolescent depression. This suggests that

adolescent romance should be considered a critical target for the

prevention and intervention of depression. Schools and families are

advised to closely monitor the adolescent mental health, especially

those in romantic relationships, and to help them develop social and

love competence to mitigate the negative effects of such

relationships. Specifically, schools can implement programs such

as education on romantic relationships, emotional regulation

training, and adolescent psychology seminars to enhance

students’ social skills and support their healthy management of

opposite-sex relationships. Simultaneously, a coordinated approach

involving families, schools, and communities should be established

to integrate parental education, school curricula, and community

resources. This collaborative mechanism would enable close

monitoring of adolescents’ mental health and provide guidance

on addressing emotional challenges, ultimately contributing to a

reduction in the incidence of adolescent depression.

Additionally, adolescence is featured by an expanded peer

network and increased frequency of peer interactions (32, 43).
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Consequently, peer norms become an important source of influence

on adolescents’ emotions and behaviors (31). Our findings showed

that descriptive norms lessened the negative impact of romantic

relationships on adolescent mental health, whereas injunctive

norms exacerbated it. This offers implications for how to play the

role of peer norms in the prevention and intervention of adolescent

depression. Specifically, peer groups should be regarded as

important models for disseminating coping strategies. Schools

should develop school-based peer support programs integrated

within the framework of school culture and mental health

education. Such programs can employ group discussions and

student clubs to teach skills such as active listening, emotional

empathy, and conflict resolution, thereby enhancing adolescents’

psychological resilience and self-regulation. Additionally, teachers

should establish positive classroom interaction mechanisms

through activities like themed class meetings, “class support

days,” and “worry suggestion boxes” to foster a supportive

classroom environment. These initiatives strengthen peer support

networks, enabling peers to provide necessary social support to

students experiencing psychological difficulties, ultimately

mitigating the adverse effects of romantic relationships and

promoting adolescent mental health.
5 Limitations

Some limitations of our study need to be mentioned. First, this

study employs cross-sectional data for empirical analysis, which

limits our ability to estimate the long-term and dynamic effects of

romantic relationships on adolescent depression. Future research

should utilize subsequent waves of the CEPS data and apply methods

such as cross-lagged panel models and latent growth curve models to

examine the impact of romantic relationships on adolescent

depression trajectories, as well as the moderating role of peer

norms. Such approaches would overcome the current limitations

and deepen our understanding of the psychological consequences of

adolescent romantic relationships. Second, although this study

addresses omitted variable bias through bounding approach, future

research should adopt longitudinal designs or experimental methods

to better establish causality. Specifically, subsequent studies could

leverage future CEPS waves to construct panel data and employ

fixed-effects models to control for time-invariant omitted variables.

Additionally, quasi-experimental approaches using exogenous

shocks, combined with instrumental variable and difference-in-

differences methods, could provide stronger causal evidence.

Furthermore, experimental designs such as vignette studies or

priming interventions could be utilized to enhance causal

inference. Third, due to the sensitive nature of adolescent romantic

relationships in the Chinese context and the need to protect

adolescents’ privacy, the 2014–2015 CEPS did not include detailed

questions related to romantic relationships. Consequently, this study

only examined the impact of whether adolescents were engaged in a
Frontiers in Psychiatry 10
romantic relationship on depression, without empirically exploring

the potential effects of factors such as relationship duration,

emotional experiences, emotional support provided by partners,

and key events during the relationship (e.g., the experience of

sudden heartbreak and the dynamics of conflict). Future research

should, with informed consent from both students and their parents,

collect such data through questionnaires or in-depth interviews,

enabling the use of quantitative or qualitative methods to explore

the effects of these factors on adolescent depression, as well as the

moderating role of peer norms. Fourth, limited by data availability,

this study examined the mechanisms underlying the moderating

effects of peer norms only from a theoretical perspective, without

empirical testing. Future research should employ a combination of

quantitative and qualitative methods to further differentiate among

various types of peer norms, deepen the understanding of their

respective mechanisms, and distinguish the relative importance of

potential pathways such as social learning, social support, and social

influence. Such efforts will enhance the precision and effectiveness of

prevention and intervention strategies targeting adolescent

depression. Finally, we measured injunctive norms with

adolescents’ perceived peer attitudes, which may lead to

mismeasurement of the moderating effects of injunctive norms.

For instance, adolescents might exhibit social desirability bias when

reporting perceived injunctive norms in order to maintain their self-

image and avoid negative evaluation, thereby obscuring their true

beliefs about peer attitudes. This bias is likely to be amplified when

addressing sensitive topics such as romantic relationships, potentially

compromising the accuracy of the estimated moderating effects of

injunctive norms. Future research should consider employing

methods such as the item count technique or using peers’ actual

attitudes to measure injunctive norms, thereby reducing social

desirability bias, minimizing measurement error, and enhancing

the validity of the findings.
6 Conclusions

In summary, our investigation supports that romantic

relationships significantly positively predict adolescent depression

in China. Our results also suggest that peer norms, including both

descriptive norms and injunctive norms, have significant

moderating effects on the relations between romantic

relationships and adolescent depression. In other words, the

negative effects of romantic relationships are attenuated when

romantic involvement is more common in peer networks, and

intensified when peers are opposed to adolescence romance.
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14. Gómez-López M, Viejo C, Ortega-Ruiz R. Well-being and romantic
relationships: A systematic review in adolescence and emerging adulthood. Int J
Environ Res Public Health. (2019) 16:2415. doi: 10.3390/ijerph16132415

15. Joyner K, Udry JR. You don’t bring me anything but down: Adolescent romance
and depression. J Health Soc Behav. (2000) 41:369–91. doi: 10.2307/2676292

16. Compian L, Gowen LK, Hayward C. Peripubertal girls’ romantic and platonic
involvement with boys: Associations with body image and depression symptoms. J Res
Adolesc. (2004) 14:23–47. doi: 10.1111/j.1532-7795.2004.01401002.x

17. Davila J, Steinberg SJ, KaChadourian L, Cobb R, Fincham F. Romantic
involvement and depressive symptoms in early and late adolescence: The role of a
preoccupied relational style. Pers Relatsh. (2004) 11:161–78. doi: 10.1111/j.1475-
6811.2004.00076.x

18. Stroud CB, Davila J. Pubertal timing and depressive symptoms in early
adolescents: The roles of romantic competence and romantic experiences. J Youth
Adolesc. (2008) 37:953–66. doi: 10.1007/s10964-008-9292-9

19. Haydon AA, Halpern CT. Older romantic partners and depressive symptoms
during adolescence. J Youth Adolesc. (2010) 39:1240–51. doi: 10.1007/s10964-010-9539-0

20. Shirk SR. Causal reasoning and children’s comprehension of therapeutic
interpretations. In: Shirk SR, editor. Cognitive development and child psychotherapy.
Plenum Press, Boston, MA (1988). p. 53–89. doi: 10.1007/978-1-4899-3635-6

21. Collins WA, Welsh DP, Furman W. Adolescent romantic relationships. Annu
Rev Psychol. (2009) 60:631–52. doi: 10.1146/annurev.psych.60.110707.163459

22. Chow CM, Ruhl H, Buhrmester D. Romantic relationships and psychological
distress among adolescents: Moderating role of friendship closeness. Int J Soc
Psychiatry. (2015) 61:711–20. doi: 10.1177/0020764015585329

23. Davila J. Depressive symptoms and adolescent romance: Theory, research, and
implications. Child Dev Perspect . (2008) 2:26–31. doi: 10.1111/j.1750-
8606.2008.00037.x
frontiersin.org

https://doi.org/10.1016/j.jad.2024.03.074
https://doi.org/10.1016/j.amepre.2022.05.014
https://doi.org/10.7759/cureus.52546
https://doi.org/10.1016/j.jad.2018.11.043
https://doi.org/10.3390/ijerph20010181
https://doi.org/10.1007/s10964-009-9405-0
https://doi.org/10.1016/j.paid.2022.111593
https://doi.org/10.1016/j.amepre.2004.06.001
https://doi.org/10.1016/j.adolescence.2012.10.008
https://doi.org/10.1177/0044118X17753643
https://doi.org/10.1002/da.22777
https://doi.org/10.1023/A:1021621108890
https://doi.org/10.1023/A:1021621108890
https://doi.org/10.1080/01650250344000145
https://doi.org/10.3390/ijerph16132415
https://doi.org/10.2307/2676292
https://doi.org/10.1111/j.1532-7795.2004.01401002.x
https://doi.org/10.1111/j.1475-6811.2004.00076.x
https://doi.org/10.1111/j.1475-6811.2004.00076.x
https://doi.org/10.1007/s10964-008-9292-9
https://doi.org/10.1007/s10964-010-9539-0
https://doi.org/10.1007/978-1-4899-3635-6
https://doi.org/10.1146/annurev.psych.60.110707.163459
https://doi.org/10.1177/0020764015585329
https://doi.org/10.1111/j.1750-8606.2008.00037.x
https://doi.org/10.1111/j.1750-8606.2008.00037.x
https://doi.org/10.3389/fpsyt.2025.1644371
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Zhu et al. 10.3389/fpsyt.2025.1644371
24. Desjardins TL, Leadbeater BJ. Relational victimization and depressive symptoms
in adolescence: Moderating effects of mother, father, and peer emotional support. J
Youth Adolesc. (2011) 40:531–44. doi: 10.1007/s10964-010-9562-1

25. Steinberg SJ, Davila J. Romantic functioning and depressive symptoms among
early adolescent girls: The moderating role of parental emotional availability. J Clin
Child Adolesc Psychol. (2008) 37:350–62. doi: 10.1080/15374410801955847

26. Szwedo DE, Chango JM, Allen JP. Adolescent romance and depressive
symptoms: The moderating effects of positive coping and perceived friendship
competence. J Clin Child Adolesc Psychol. (2015) 44:538–50. doi: 10.1080/
15374416.2014.881290

27. American Psychiatric Association. Diagnostic and statistical manual of mental
disorders—5th edition revised (DSM-5). 5th ed. Arlington, VA: American Psychiatric
Publishing (2013). doi: 10.1176/appi.books.9780890425596

28. Long E, Zucca C, Sweeting H. School climate, peer relationships, and adolescent
mental health: A social ecological perspective. Youth Soc. (2021) 53:1400–15.
doi: 10.1177/0044118X20970232

29. Babu N, Goyal CM. Peer relations in adolescence. In: Patra S, editor. Adolescence
in India: Issues, challenges and possibilities. Springer, Singapore (2022). p. 59–78.
doi: 10.1007/978-981-16-9881-1

30. Sasson H, Mesch G. Parental mediation, peer norms and risky online behavior
among adolescents. Comput Hum Behav. (2014) 33:32–8. doi: 10.1016/j.chb.2013.12.025

31. Stok FM, de Ridder DTD, de Vet E, de Wit JBF. Don’t tell me what I should do,
but what others do: The influence of descriptive and injunctive peer norms on fruit
consumption in adolescents. Br J Health Psychol. (2014) 19:52–64. doi: 10.1111/
bjhp.12030

32. van de Bongardt D, Reitz E, Sandfort T, Deković M. A meta-analysis of the
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