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ABSTRACT: Background: The growing parenting stress among Chinese mothers in recent years raises concerns
about its impact on adolescent internalizing problems. The purpose of this study was to examine the curvilinear
relationship between maternal parenting stress and internalizing problems in adolescents, and further explore the
moderating effects of family socioeconomic status (SES) and adolescent gender. Methods: Data were collected from
405 mothers and adolescents (203 boys, Mean,ge = 12.23) across five cities (Beijing, Hebei, Shanxi, Shenzhen, and
Shandong) in China, who completed self-report measures of maternal parenting stress and internalizing problems.
Descriptive statistics and multiple regression analyses were conducted using SPSS 27.0. Results: Multiple regression
analyses indicated that the association between maternal parenting stress? and adolescents’ internalizing problems
was moderated by the interaction between gender and SES (b = —0.03, p < 0.01). Specifically, a significant U-shaped
relationship was observed among high-SES boys (b = 0.12, t = 3.89, p < 0.001), with internalizing problems peaking at
both low and high levels of maternal parenting stress, whereas the moderating effect of SES was not significant among
girls. Conclusion: The study highlights that moderate maternal parenting stress is associated with lower internalizing
problems among adolescents, particularly among high-SES boys, indicating that interventions should consider the
optimal balance of parental stress and account for family socioeconomic and adolescent gender differences.
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1 Introduction

Parenting stress, which is highly prevalent and influenced by sociocultural factors unique to the
Chinese context, refers to the stress experienced by parents while fulfilling their parental roles during
parent—child interactions [1]. One prominent illustration is the phenomenon of educational involution,
whereby parents, under strong sociocultural and competitive pressures, escalate their investment of time,
energy, and financial resources to an irrational and excessive extent [2]. Recent data indicate that more
than half of Chinese mothers face economic challenges in raising their children, whereas over 90% report
difficulties arising from the substantial time and energy demands of childrearing [3]. Within such a context,
maternal parenting stress not only impairs parental mental health but also adversely affects children’s mental
well-being. Maternal parenting stress may be particularly pronounced during adolescence, a developmental
period characterized by increased demands arising from the child, the mother, and the dynamics of the
parent—child relationship [4]. Given the high prevalence of internalizing problems during adolescence [5]
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and their well-established links to depression and suicidal behaviors [6], it is crucial to examine factors that
contribute to their development. Therefore, the current study aimed to examine the association between
maternal parenting stress and adolescents’ internalizing problems in China.

To date, a growing body of studies has consistently shown that maternal parenting stress exerts
a significant impact on adolescents’ internalizing problems [7,8]. The Family Stress Model posits that
contextual stressors increase parental psychological distress, which disrupts parenting practices and,
in turn, compromises adolescents’ socioemotional adjustment [9]. Within this framework, chronic
maternal parenting stress undermines mothers’ emotion regulation capacities and reduces parental
sensitivity. These disruptions impair the quality of parent-child interactions and increase conflict,
thereby heightening adolescents’ risk of developing internalizing problems. Accumulating empirical
evidence supports this process, showing that maternal parenting stress is closely linked to adolescents’
internalizing problems [10-12]. Cross-sectional studies have shown that maternal parenting stress is
significantly associated with children’s anxiety and depressive symptoms [13]. Longitudinal research
further demonstrates that stable trajectories of elevated maternal parenting stress predict increased
levels of adolescent internalizing problems over time [14]. Within China’s sociocultural context—where
education-related pressures heighten parental stress through the mechanisms of educational involution—the
theoretical and practical significance of examining maternal parenting stress in relation to adolescents’
internalizing problems is especially pronounced.

Despite consistent evidence linking maternal parenting stress to adolescent internalizing problems,
prior studies have largely assumed a linear association—where increases in stress correspond to
proportional increases in problems. However, parental neglect and insufficient academic guidance can
exert detrimental effects on children’s developmental outcomes, particularly within highly competitive
educational contexts [15,16]. For example, children and adolescents from families with limited parental
educational involvement tend to show poorer mental health outcomes [15]. In addition, empirical studies
have revealed non-linear associations between parental behaviors and the developmental outcomes of
children and adolescents [17,18]. For instance, interparental conflict exhibits a curvilinear relationship with
children’s emotional and mental health outcomes, with the strongest associations observed at moderate
levels of conflict intensity [17]. However, the possibility of a curvilinear association has not been fully
explored, suggesting that moderate levels of stress may be function more adaptively than either very low
or very high levels. The Steeling Model [19] provides a theoretical foundation for this U-shaped hypothesis,
proposing that low-to-moderate exposure to stressors can foster resilience and more adaptive developmental
outcomes, while excessive stress undermines adjustment. Empirical support for this pattern remains limited,
to date, only one study by Arbel et al. has demonstrated a U-shaped relationship, showing that adolescents
exposed to either very low or very high maternal parenting stress reported more internalizing problems,
whereas those experiencing moderate maternal stress exhibited fewer internalizing problems [20]. This
evidence aligns with the Steeling Model and highlights the importance of considering both linear and
curvilinear associations to better understand how maternal parenting stress contributes to the development
of adolescents’ internalizing problems.

Beyond direct associations, limited attention has been paid to potential moderators that may influence
the extent to which maternal parenting stress affects adolescent internalizing problems. The Updated
Process Model of Parenting [21] emphasizes that parenting effects are contingent upon broader contextual
factors such as socioeconomic status (SES). Within this framework, lower SES is expected to intensify the
association between stressors and impaired parenting, thereby amplifying negative developmental outcomes
in children. Empirical evidence supports this proposition. Paulussen-Hoogeboom et al’s meta-analysis found
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that negative maternal parenting had stronger detrimental effects on child development in low-SES families,
whereas these associations were substantially weaker in high-SES families [22]. Similarly, Ouyang found
that the positive impact of authoritative parenting on children’s just-world beliefs was more pronounced
in high-SES families, whereas the negative effects of authoritarian parenting were stronger in low-SES
families [23]. These findings highlight SES as a critical moderator through which maternal parenting stress
may differentially shape adolescents’ internalizing problems.

In addition to SES, gender has been identified as an important moderator in family stress dynamics.
According to the Gendered Family Process Model, parental behaviors and child gender interact to
influence socioemotional development, with children often adopting behaviors consistent with gender-role
expectations [24]. Although direct evidence on gender differences in the stress—internalizing link is limited,
related research points to gender-specific vulnerabilities. For example, adolescent girls tend to show greater
susceptibility to stress-related depressive symptoms than boys [25]. Arbel et al. further examined the
moderating role of gender in the curvilinear association between maternal parenting stress and adolescent
internalizing problems, however, no significant gender differences were observed [20]. Nevertheless, this
theoretical framework underscores that gender-specific processes remain a plausible pathway through
which parenting stress may exert differential effects.

Integrating these perspectives, this study extends prior research by examining both linear and
curvilinear associations between maternal parenting stress and adolescent internalizing problems, and by
testing SES and gender as potential moderators. Based on the Steeling Model, the Updated Process Model
of Parenting, and the Gendered Family Process Model, we hypothesized that:

Hypothesis 1: Maternal parenting stress would show a curvilinear association with adolescent internalizing
problems.

Hypothesis 2: The association would be moderated by family SES and adolescent gender. No specific directional
hypotheses were formulated for their moderating roles.

2 Methods

2.1 Participants and Procedures

We recruited 460 students and their mothers using a cluster sampling method, collaborating with
teachers from various classes in public primary and junior high schools across five provinces in China
(Beijing, Hebei, Shanxi, Shandong, and Shenzhen) during November 2021. An additional 55 participants
were excluded due to incomplete questionnaires, resulting in a final sample of 405 parent-adolescent dyads
for analysis. Among the 405 participants, 393 (97.04%) provided complete data, while 12 (2.96%) had partial
missing responses. For all other study variables, the proportion of missing values was below 4%. Little’s
MCAR test indicated that the data were not missing completely at random, x?(1808) = 2165.33, p < 0.001. In
line with standard practice in developmental and psychological research, we therefore assumed that the
data were missing at random (MAR). Missing data were handled using multiple imputation (MI) in SPSS 27.0
(IBM Corp., Armonk, NY, USA) with fully conditional specification (FCS, also known as chained equations).
Following multiple imputation, the final analytic sample included 405 adolescents—203 boys (Mean,ge =
12.23, SD = 1.28, range = 11-14) and 202 girls (Mean,g, = 12.44, SD = 1.37, range = 11-14). Approximately
60.00% of the children were reported to have no siblings. The median monthly income of fathers ranged
from 6000 RMB to 10,000 RMB, whereas mothers’ median income ranged from 4500 RMB (approximately
USD 625-835) to 6000 RMB (approximately USD 835-1390). With respect to educational attainment, 59.80%
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of fathers and 60.50% of mothers had completed junior college or below, 29.30% and 25.90% had a college or
university education, and 10.90% and 13.60% had completed at least some postgraduate education.

The study design and data collection procedures were approved by the Psychological Ethics Committee
of Capital Normal University (CNU-20211202). Written informed consent was obtained from both parents
and adolescents prior to participation. Adolescents were informed that their participation was voluntary
and that their responses would remain confidential and would not be shared with parents or teachers.
Student questionnaires were administered in classrooms by trained psychology graduate students, with
instructions emphasizing independent completion. Parental questionnaires were distributed to parents
via students and returned in sealed envelopes via students within one week to ensure privacy. All data
were anonymized before analysis. Participants with more than 30% missing data were excluded, and the
remaining missing data (<4%) were handled using multiple imputation. Data analyses were conducted in
SPSS 27.0, adhering to standard procedures for transparency and reproducibility.

2.2 Measures

2.2.1 Demographic Information Form

The demographic information form was used to collect basic background data to describe the sample
characteristics and provide covariates for subsequent analysis. The form included participants’ basic
information (e.g., age, gender, and marital status), family information (e.g., family income, parental
education level, family structure, number of siblings), and educational background. In this study, objective
socioeconomic status (SES) was operationalized using parental education levels and total monthly household
income, as reported by the mother. Following the composite SES index method, father’s education, mother’s
education, and total household monthly income were used as indicators [26]. A principal component
analysis extracted a single factor with an eigenvalue greater than 1, accounting for 80.89% of the variance.
Based on the factor loadings of each indicator and the variance explained, the SES score was computed
using the following formula: SES = (0.93 x father’s education + 0.919 x mother’s education + 0.842 x total
household monthly income)/0.8089.

2.2.2 Maternal Parenting Stress

The Chinese revised version of the “Parenting Stress Index-Short Form” (PSI-SF) was used to assess
maternal parenting stress [27]. This scale consists of 36 items (e.g., “Certain behaviors exhibited by my child
cause me considerable frustration”), rated on a 5-point Likert scale ranging from 1 (“strongly disagree”) to 5
(“strongly agree”), with higher scores indicating greater levels of perceived parenting stress. The Cronbach’s
« in this study was 0.91.

2.2.3 Adolescent Internalizing Problems

Adolescents reported their internalizing problems over the past 6 months using the Child Behavior
Checklist [28], which can assess behavioral and emotional problems among children and adolescents
aged 6 to 18. The internalizing problems subscale includes three dimensions: anxiety/depression, somatic
complaints, and withdrawn behavior, comprising 23 items (e.g., “I feel or complain that no one likes me”).
Each item was rated on a 3-point scale ranging from 0 (never) to 2 (always), higher score indicating higher
level of internalizing problems. The Cronbach’s « in this study was 0.91.
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2.3 Data Analysis

Given that the data were collected through self-report questionnaires, Harman’s single-factor test
was conducted to assess the potential influence of common method bias [29]. The first unrotated factor
accounted for 17.47% of the variance, well below 40%, suggesting that common method variance was
not a major concern. Subsequently, descriptive statistics and bivariate correlations were calculated for
all study variables. Meanwhile, independent samples ¢-tests were also conducted to examine the group
differences in maternal parenting stress and internalizing problems by only-child status and gender. To test
the hypothesized curvilinear association between maternal parenting stress and adolescents’ internalizing
problems, multiple regression analyses were performed in SPSS 27.0. Both linear and quadratic terms of
maternal parenting stress were entered into the models. All continuous predictors were standardized prior
to analysis, and regression assumptions (i.e., multicollinearity, normality, and homoscedasticity of residuals)
were inspected and met. We then tested moderation effects using Hayes’ PROCESS macro (Version 4.3,
Model 3). All variables were standardized before computing interaction terms. To further probe gender
differences, we examined the three-way interaction among maternal parenting stress (linear and quadratic
terms), family socioeconomic status, and adolescent gender. Given that this three-way interaction was
statistically significant, follow-up analyses were performed separately for boys and girls to examine the
differential moderating role of family SES across gender groups [30,31].

3 Results
3.1 Descriptive Statistics

The correlations and descriptive statistics for all variables are presented in Table 1. Maternal parenting
stress was positively correlated with grade and was significantly correlated with internalizing problems
in adolescents. Independent sample ¢-test indicated only-child and non-only-child groups did not differ
significantly in maternal parenting stress or internalizing problems; Therefore, grade and only-child status
were included as control variables in subsequent analyses. A significant gender difference in internalizing
problems was found, #(493) = —2.66, p < 0.01, with girls reporting higher levels than boys.

Table 1: Descriptive and correlation analysis for the main variables (n = 405).

Variables 1 2 3 4 5 6

1. Gender”

2. Grade* 0.09

3. One-child status® 0.15** 0.12*

4. Family SES* —0.04 —0.37** —0.35**

5. MPS* 0.07 0.66™* 0.11* —0.35**

6. IP* 0.13* 0.13** 0.11* 0.10 0.10*

Mean 18.78 2.36 0.44
SD 5.84 0.46 0.38

Note: “Gender: 0 = female, 1 = male; Grade: 0 = primary students, 1 = middle students; One-child status: 0 = one child, 1 = not one
child. *p < 0.05, **p < 0.01. Abbreviations: SES, socioeconomic status; MPS, maternal parenting stress; IP, internalizing problems;
SD, standard deviation.

3.2 Hierarchical Regression for Internalizing Problems

Maternal parenting stress, family socioeconomic status, and gender were standardized prior to
analysis. Standardization reduces non-essential multicollinearity in polynomial regression and facilitates
the interpretation of interaction and quadratic effects [32]. A hierarchical multiple regression analysis
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was conducted in four steps. In Step 1, adolescents’ grade and only-child status were entered as control
variables. In Step 2, the linear terms of maternal parenting stress, SES, and the quadratic term of maternal
parenting stress were entered to test the curvilinear effect. Variance inflation factors (VIFs) indicated
no issues of multicollinearity concerns (all < 2.50). In Step 3, the two-way interaction terms (maternal
parenting stress x SES; maternal parenting stress? x SES) were added. In Step 4, the three-way interaction
term (maternal parenting stress x SES x gender; maternal parenting stress? x SES x gender) was entered
(see Table A1 of Appendix A).

The quadratic term of maternal parenting stress significantly predicted internalizing problems in
adolescents (b = 0.07, p < 0.001). The positive coefficient indicated a U-shaped pattern, such that very low
and very high levels of maternal stress were associated with greater internalizing problems. Moreover,
the three-way interaction was significant (b = —0.03, p < 0.01) Subsequent analyses conducted separately
by gender revealed that for girls, the quadratic effect remained significant across SES levels (b = 0.07, p <
0.05), but SES did not exert a significant moderating effect, implying that girls may be generally sensitive to
maternal stress regardless of socioeconomic context (see Table 2). The inflection point of the curve was
x = —0.45 (range data = 2.18, see Fig. 1A), which falls within the valid range of maternal parenting stress
scores ([1, 3.52]).

Table 2: Regression analysis and test of moderating effects in family socioeconomic status.

Boys (n = 203 Girls (n = 202
Step Predictors ys ( ) ( )
b SE B R® AR b SE B R? AR?
Step 1 Grade —0.04 0.04 —0.11 0.02 0.02 —0.02 0.04 —0.04 0.02 0.02
P One-child status 0.02 0.03 0.05 ’ ’ 0.03 0.03 0.08 ’ ’
SES —0.04 0.03 —-0.12 0.01 0.04 0.03
Step 2 MPS —0.09* 0.04 —-0.27 0.04 0.02 0.04 0.05 0.11 0.07 0.05*
MPS? 0.09***  0.02 0.32 0.07* 0.03 0.24
Step3  MPSxSES 008° 003 020 Lol 002 0.05 0.04 0.08 0ol
P MPS? x SES 0.07**  0.02 0.31 ’ : —0.03 0.02 —0.12 ’ ’

Note: *p < 0.05, ***p < 0.001. Abbreviations: SES, socioeconomic status; MPS, maternal parenting stress; SE, standard error.
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Figure 1: Maternal parenting stress and internalizing problems. (A) in girls; (B) in boys. Abbreviations: SES,

socioeconomic status; MPS, maternal parenting stress.
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For boys, a significant interaction was observed between the quadratic term of maternal parenting
stress and family socioeconomic status (b = 0.07, p < 0.001). Simple slope analyses were conducted at one
standard deviation above and below the mean of SES. Among boys from high-SES families, the quadratic
term of maternal parenting stress significantly predicted internalizing problems (b= 0.12, t = 3.89, p < 0.001),
with the positive quadratic coefficient indicating a U-shaped association. The inflection point of the curve
was x = —0.39 (range data = 2.15, see Fig. 1B), which falls within the valid range of maternal parenting
stress scores ([1.31, 3.42]). In contrast, among boys from low—-SES families, the quadratic term was not a
significant predictor of internalizing problems (b = 0.01, ¢ = 0.49, p > 0.05), indicating that the curvilinear
association did not emerge under conditions of lower socioeconomic status.

4 Discussion

To the best of our knowledge, this study provides a novel examination of both linear and curvilinear
associations between maternal parenting stress and internalizing problems in adolescents within the context
of contemporary Chinese culture, and further explores the moderating role of adolescent gender and family
socioeconomic status in this relationship. The findings revealed that this association between maternal
parenting stress and internalizing problems in adolescents was curvilinear, consistent with the Steeling
Model, and that both adolescent gender and family socioeconomic status moderated this relationship.

In the current study, a noteworthy aspect of the findings was that the curvilinear relationship between
maternal parenting stress and internalizing problems emerged for girls, and for boys in high-SES families,
partially supporting Hypothesis 1. Specifically, maternal parenting stress was negatively associated
with adolescents’ internalizing problems at low to moderate levels, with internalizing symptoms being
lowest at moderate stress. However, as maternal parenting stress increased from moderate to high levels,
it significantly positively predicted adolescents’ internalizing problems. Consistent with the Steeling
Model [19], moderate levels of maternal parenting stress may expose adolescents to manageable challenges
that promote coping skills and psychological resilience, thereby lowering the risk of internalizing problems.
Conversely, very low levels of stress may signal parental disengagement or a lack of appropriate demands,
which adolescents may interpret as insufficient guidance or concern, increasing their vulnerability to
internalizing problems [20]. At the other end of the continuum, excessive maternal parenting stress
may erode maternal warmth and support, intensify negative emotional dynamics in mother—child
interactions, and ultimately heighten adolescents’ internalizing problems [33]. As hypothesized, this
study provides robust evidence for the curvilinear relationship between maternal parenting stress and
adolescent internalizing problems within the contemporary Chinese cultural context.

The study revealed a notable gender difference in in the extent to which family socioeconomic status
moderated the association between maternal parenting stress and adolescents’ internalizing problems,
consistent with Hypothesis 2. The current study found that maternal parenting stress exhibited a U-shaped
association with girls’ internalizing problems across SES levels. According to gender socialization theory,
girls are typically socialized to be more emotionally expressive and attuned to interpersonal cues [34],
making them more sensitive to maternal emotional states and family stress regardless of socioeconomic
conditions. Moreover, even at very low levels of maternal parenting stress, girls may still exhibit emotional
distress or internalizing problems. Prior work has found that girls show significant internalizing symptoms
even under minimal emotional maltreatment, including neglect [35]. Girls might become vulnerable to
ineffective coping, heightened anxiety, and feelings of despair when maternal parenting stress exceeds
moderate levels [36].
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Furthermore, the results showed that the moderating effect of socioeconomic status emerged t only
for boys. In contrast to boys from high-SES families, those from low-SES families did not show a significant
U-shaped pattern. According to the Family Stress Theory, economic hardship experienced by parents can
disrupt family functioning, which may reduce the extent to which variations in maternal parenting stress
translate into differential internalizing outcomes for boys [37]. Boys in low-SES families are often exposed to
multiple co-occurring risks, such as interparental conflict and limited educational resources [38,39]. Within
such contexts, they may be more likely to adopt maladaptive coping strategies—particularly externalizing
behaviors—in response to maternal parenting stress [40,41]. Gender socialization processes further
contribute to this pattern, as boys are often encouraged to minimize emotional expression and are more
likely to cope with stress through externalizing pathways [42,43]. According to the family investment model,
high-SES families have greater access to external resources and contextual advantages [44], which in turn
provide children with a stronger foundation for developing coping skills and psychological resilience [45].
The unique curvilinear influence of maternal parenting stress revealed both its resilience-promoting and
risk-enhancing roles. From low to moderate maternal parenting stress, adolescents in high-SES families
may benefit from ample resources and supportive environments that help cultivate coping capacities
and resilience, thereby reducing the risk of internalizing problems [19,20]. However, when maternal
parenting stress exceeds a manageable level—often due to the combined demands of maintaining high-quality
parent—child interactions and balancing work responsibilities—maternal emotional warmth and sensitivity
tend to diminish. Consequently, adolescents may struggle to regulate their emotions effectively, increasing
their vulnerability to internalizing symptoms [46,47].

It is important to acknowledge several limitations of this study. First, the absence of fathers’ reports
of parenting stress limits our understanding of how paternal stress contributes to overall family stress
dynamics and adolescents’ adjustment. For example, Thériault et al. found that higher paternal parenting
stress predicted more child behavior problems when maternal stress was low or average, underscoring
the importance of including both parents in future work [48]. Secondly, because the present study
relied on cross-sectional data, the directionality of the association between maternal parenting stress
and adolescents’ internalizing problems remains uncertain. longitudinal evidence had shown that children’s
internalizing symptoms during late childhood (ages 9-12) predicted higher levels of parenting stress over
time [49], highlighting the need for prospective designs to clarify bidirectional pathways. Thirdly, although
grade and only-child status were included as control variables in this study, other potentially important
covariates—such as adolescents’ health status and family structure—may also influence parenting stress
and internalizing outcomes. Previous studies have shown that children with physical difficulties, single
parenting, and a larger number of children in the household tend to experience higher levels of parenting
stress [50,51]. Finally, the generalizability of the findings to rural or lower-SES populations may be limited
Future research should explore these dynamics in more diverse socioeconomic and cultural contexts to
enhance the external validity of the findings.

5 Conclusions

Taken together, this study makes three important contributions. First, it provides novel evidence
within a contemporary Chinese cultural context that the association between maternal parenting stress
and adolescent internalizing problems follows a U-shaped pattern, offering cross-cultural support for the
Steeling Model and highlighting the potential developmental benefits of moderate stress. Second, the
findings reveal distinct roles of socioeconomic status and gender, demonstrating that the curvilinear effect
applied to girls across SES levels, whereas it emerged for boys only in high-SES families. This nuance
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enriches our understanding of how family and individual characteristics jointly shape developmental
outcomes. Third, the results advance an innovative perspective that maternal parenting stress is not
uniformly detrimental; rather, moderate stress may simultaneously represent both a potential risk and a
resilience-building resource, depending on contextual and individual conditions. Collectively, these insights
deepen theoretical explanations of stress—adaptation processes and suggest that interventions should focus
not only on reducing excessive stress but also on fostering adaptive coping within manageable levels of
parenting stress to promote adolescent well-being.
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Appendix A
Table A1: Main effects, linear and quadratic interactive effects (n = 405).
Step Predictors b SE B R? AR?
Sten 1 Grade ~0.05 0.06 ~0.06 0.03 005"
P One-child 0.06 0.04 0.07 ' :
SES —0.01 0.02 —0.03
Step 2 MPS 0.07 0.03 0.18 0.06 0.03**
MPS? 0.07*** 0.02 0.27
Step 3 MPS x SES 0.06 0.03 0.13 0.07 0.01
P MPS? x SES 0.02 0.02 0.10 ' '
Step 4 MPS x SES x gender —0.04 0.02 —0.08 011 0,04
P MPS? x SES x gender —0.03* 0.01 ~0.16 : :

Note: **p < 0.01, ***p < 0.001. Abbreviations: MPS, maternal parenting stress; SES, socioeconomic status.
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