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Abstract

In daily life, individuals often employ multiple strategies simultaneously to reg-
ulate negative emotional experiences; however, few studies have explored the
strategy combination patterns and adaptability of multiple emotion regulation
in early adolescents. This study selected 352 students in grades five to seven
from Henan and Shanghai (M, . = 12.05 years, SD = 0.88). Utilizing a 10-day
diary tracking method and a questionnaire survey conducted at a six-month
interval, the study investigated the strategy combination patterns of multiple
emotion regulation in daily negative social situations among early adolescents
and their relationship with psychological adaptation.

Multilevel latent profile analysis and structural equation modeling revealed that
five types of multiple regulation strategy combinations were identified at the
within-person level, with differences in overall usage intensity and preference
across combinations. Daily depression and anxiety were associated with more
frequent use of low-level, medium-level, and high-level multiple regulation strat-
egy combinations, and less frequent use of adaptive-strategy-dominated com-
binations. At the between-person level, four types were identified; the mixed
multiple regulation preference group exhibited lower loneliness and higher self-
esteem, while the low-level and medium-level multiple regulation preference
groups showed higher social anxiety. This study breaks through the limitations
of traditional static perspectives in examining adolescent multiple emotion regu-
lation, deepens the understanding of the dynamic process of emotion regulation
in early adolescents, and provides insights for the prevention and intervention
of psychological adaptation problems.
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Abstract

In daily life, individuals frequently employ multiple strategies simultaneously
to regulate negative emotional experiences. However, few studies have explored
the specific patterns of strategy combinations and their associated adaptability
among early adolescents. This study selected 405 students in grades five through
seven from Henan and Shanghai (M, = 12.05,SD = 0.88). Utilizing a 7-day
diary tracking method followed by a six-month longitudinal questionnaire survey,
we investigated the combination patterns of emotion regulation strategies used
by early adolescents in daily negative social situations and their relationship
with psychological adaptation.

Multilevel Latent Profile Analysis (MLPA) and Structural Equation Modeling
(SEM) revealed distinct patterns at both the within-person and between-person
levels. At the within-person level, four specific emotion regulation strategy
combinations were identified, showing significant differences in usage intensity
and preference. Most adolescents primarily utilized adaptive strategies. At the
between-person level, three distinct profiles were identified: the “Mixed Multiple
Regulation Preference” group, the “Moderate Multiple Regulation Preference”
group, and the “Low Multiple Regulation Preference” group.

The results indicated that adolescents in the Mixed Multiple Regulation Pref-
erence group reported lower levels of loneliness. Conversely, those in the Low
and Moderate Multiple Regulation Preference groups exhibited higher levels of
social anxiety. This research breaks through traditional static perspectives by
examining the dynamic processes of multiple emotion regulation in adolescents.
These findings deepen our understanding of the dynamic nature of adolescent
emotion regulation and provide practical insights for interventions targeting
psychological adaptation issues.
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Xi#ia
Early Adolescence: A Multilevel Latent Profile Analysis
Abstract

Early adolescence represents a critical developmental window characterized by
significant biological, cognitive, and social transitions. Understanding the het-
erogeneity of developmental patterns during this period requires sophisticated
analytical approaches that account for both individual differences and the nested
nature of social environments (e.g., students within schools). This study em-
ploys Multilevel Latent Profile Analysis (MLPA) to identify distinct subgroups
of early adolescents based on a comprehensive set of developmental indicators.
By integrating individual-level psychological factors with group-level contextual
variables, we aim to provide a more nuanced understanding of the diverse de-
velopmental trajectories present in early adolescence.

Introduction

Early adolescence is often described as a period of “storm and stress,” yet
empirical evidence suggests a wide range of adjustment patterns. Traditional
variable-centered approaches often overlook the complex ways in which various
developmental domains—such as academic engagement, emotional regulation,
and social competence—interact within individuals. Person-centered approaches,
specifically Latent Profile Analysis (LPA), allow researchers to identify unob-
served subgroups (latent profiles) that share similar patterns across multiple
indicators.

However, adolescents do not develop in a vacuum; they are nested within class-
rooms, schools, and neighborhoods. Standard LPA often ignores this hierarchi-
cal structure, potentially leading to biased parameter estimates and a failure to
capture how organizational contexts influence the distribution of individual pro-
files. Multilevel Latent Profile Analysis (MLPA) addresses these limitations by
simultaneously modeling individual-level latent profiles and group-level latent
classes.

Methodology

Participants and Procedure The sample consists of early adolescents re-
cruited from multiple middle schools. Data collection involved self-report sur-
veys assessing psychological well-being, peer relationships, and academic moti-
vation.

Statistical Analysis We utilized MLPA to analyze the data, following a
stepwise procedure. First, we determined the optimal number of latent profiles
at the individual level (Level 1). Second, we examined the nested structure to
identify group-level latent classes (Level 2) that describe different compositions
of individual profiles within schools.
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The mathematical framework for the multilevel model is defined as follows: Let
Ypi; be the observed score for individual ¢ in group j on indicator p. The
probability of an individual belonging to a specific latent profile k is given by:

exp(Yor + V1x7;)

P(O = klnj) = K
>y exp(Yor +vun;)

¥

1318

Properly managing negative emotional experiences during social interactions is
crucial for the psychological development and well-being of adolescents. This
issue has garnered significant attention due to its pivotal role in adolescent
psychological adaptation (Compas et al., 2017; Schéfer et al., 2017). Previous
research has primarily focused on single emotion regulation strategies—such as
expressive suppression and cognitive reappraisal—to examine their specific re-
lationships with psychological adjustment (Tamir et al., 2024). While these
studies help clarify the role and adaptive differences of specific strategies within
the emotion regulation process, they may fail to capture the complexity of emo-
tion regulation in daily life. In practice, individuals do not use single strategies
in isolation; rather, they frequently employ multiple strategies simultaneously
(Baldwin et al., 2025; Ford et al., 2019). Ford et al. (2019) termed this phe-
nomenon of using multiple strategies to handle emotional events as “emotion
polyregulation.” Facilitated by the development of social cognitive and metacog-
nitive abilities (Choudhury et al., 2006), the capacity of adolescents to utilize
diverse and refined strategies gradually increases. This work is supported by the
National Science and Technology Major Project on Brain Science and Brain-Like
Intelligence Technology (2021ZD0200500).

Adolescents report experiencing more than one emotion during emotional
episodes (Cracco et al., 2017; Nook et al., 2018) and utilizing a variety of
strategies (Lennarz et al., 2019). However, it remains unclear what specific
patterns of strategy combinations employ during negative social interactions in
their daily lives, and how these patterns relate to their overall adaptation.

Researchers have increasingly utilized person-centered approaches, such as La-
tent Profile Analysis (LPA) and Latent Class Analysis (LCA), to investigate
the types of emotion regulation strategy combinations and their adaptive func-
tions (Guassi Moreira et al., 2024; Lougheed & Hollenstein, 2012; Aleva et al.,
2023). These assessments, often based on cross-sectional self-reports, provide
a nuanced understanding of how different regulatory profiles manifest across
individuals.

Bi&
Reflecting trait-like emotional regulation tendencies at the inter-individual level,
researchers have begun to capture the complex and dynamic patterns of multiple
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emotion regulation strategy repertoires as they occur in real life (Grommisch
et al., 2020; Rottweiler et al., 2023). By employing the Experience Sampling
Method (ESM) to observe how individuals vary their regulation strategies across
different contexts over time, it is possible to identify specific profiles of emotion
regulation strategy repertoires from an inter-individual perspective (McMahon
& Naragon-Gainey, 2019).

The flexible use of emotion regulation strategies serves as both a goal and a pri-
mary mechanism for the development of mental health; therefore, investigating
these strategy repertoires and their adaptive functions is of significant theo-
retical and practical importance (Riediger & Klipker, 2014). The present study
utilizes a daily diary tracking method over several days, followed by a six-month
longitudinal questionnaire survey, to explore the patterns of multiple emotion
regulation strategy repertoires among early adolescents in the context of daily
negative social situations, as well as the relationship between these patterns and
psychological adaptation.

1.1 srREATRESME

Emotion regulation is the process by which individuals influence the occurrence,
experience, and expression of emotions to achieve regulatory goals [?]. Previ-
ous research has primarily focused on single goals, strategies, or techniques of
emotion regulation, examining the independent effects of different strategies at
psychological and behavioral levels [?]. Adaptive strategies—such as cognitive
reappraisal, problem-solving, and acceptance—have been shown to reduce psy-
chological adjustment issues like anxiety and depression in adolescents, whereas
maladaptive strategies—such as expressive suppression, rumination, and conceal-
ment—tend to increase these problems [?, ?]. Growing evidence suggests that
when facing emotional stress, people tend to use multiple strategies flexibly
rather than relying on a single one [?, ?]. In response to emotional experimental
stimuli, nearly two-thirds of participants simultaneously employ multiple regu-
lation strategies [?]; even when using one primary strategy, individuals often
utilize additional strategies concurrently [?]. In real-life settings, individuals
not only use combinations of qualitatively different strategies within specific
scenarios [?], but also exhibit highly heterogeneous strategy combinations even
when facing the same type of stressor [?, ?].

Exploring the efficacy of single strategies in isolation may, to some extent, sim-
plify the actual process of emotion regulation and overlook its complexity in
daily life [?, ?]. Building upon the process model of emotion regulation pro-
posed by [?], [?] incorporated multiple regulatory goals and strategies into the
emotion regulation framework, introducing the concept of poly-regulation. Sim-
ilar to single-strategy regulation, poly-regulation begins with situational per-
ception activating one or more regulatory goals—the identification stage. This
is followed by the strategy selection and implementation stages, where multiple
goals influence strategy choice in different directions. A small number of studies
have explored individuals’ daily poly-regulation and its adaptive characteristics.
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For instance, [?] used experience sampling methods to record the use of daily
emotion regulation strategies and identified several patterns of poly-regulation
strategy combinations.

These patterns of strategy combinations differ in their intensity of use—ranging
from none to moderate and high levels—across categories such as social sharing,
situational modification, suppression, and ignoring.

Using similar methods to examine stress coping during the pandemic, [?] iden-
tified various coping strategy combination patterns. Aside from patterns char-
acterized by non-use or a single dominant strategy, individuals often employed
multiple strategies simultaneously. Compared to those who used no strategies,
participants using combinations of strategies such as social support, relaxation,
and distraction reported more pleasant emotional states. [?] focused on emo-
tional experiences and the use of regulation strategies—such as hope and anx-
iety—before major university exams. They examined whether the use of poly-
regulation strategy combinations depended on the achievement context, finding
that anxious individuals were more likely to use multiple strategies, though this
association was weaker in academic settings.

Research has also found that strategy combinations involving reflection and ac-
ceptance are generally associated with lower levels of negative affect and fewer
psychological adjustment problems. Conversely, combinations involving expres-
sive suppression, avoidance, and distraction are linked to higher negative affect
and psychopathological symptoms [?, ?]. These studies confirm that individu-
als exhibit various patterns of emotion regulation strategy combinations in daily
contexts, with significant differences existing in the specific strategies employed.

Poly-strategy combinations dominated by low, medium, or high levels of use
are common, while combinations dominated by maladaptive strategies typically
vary according to sample characteristics. Adaptability depends not only on
the compatibility between strategies but also on the level of analysis: at the
intra-individual level, poly-regulation usually involves the joint use of strategies
within a single context, whereas at the inter-individual level, it refers to the
cross-situational use of one or more strategy combinations.

The synergy between strategies and context plays a crucial role in the effective
exercise of emotion regulation flexibility [?, ?]. Strategy efficacy is maximized
when individuals flexibly deploy and adjust strategies according to changing
situational demands [?]. Emotion regulation flexibility is reflected not only in
the switching between strategies but also in the flexible use of poly-regulation
strategy combinations [?]. According to rigidity theory [?], if an individual’ s
strategy use is rigid and singular when facing negative emotions or events—such
as an extreme preference for a specific category—it indicates a lack of regulatory
flexibility. Conversely, the moderate use of various strategies indicates higher
regulatory flexibility.

It should be noted that stronger poly-regulation implies that an individual pos-
sesses a more robust “toolbox,” manifesting in diverse strategy combinations
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[?, ?]. However, poly-regulation is not synonymous with emotion regulation
flexibility. The profile structure of poly-regulation at the intra-individual level
primarily reflects the morphological characteristics of multiple strategies used
in parallel, while its adaptability at the inter-individual level also depends on
the degree of fit with the context [?]. Studies combining intra-individual and
inter-individual perspectives to explore daily poly-regulation strategy combina-
tions and their adaptive features [?, ?, ?] have found differences in the number
and adaptive functions of strategy combinations across individuals.

Individuals exhibit preferences for using either a single strategy combination
or multiple strategy combinations. Compared to a preference for a single poly-
regulation combination, the flexible use of multiple combinations is associated
with better adjustment [?, ?].

1.2 FLESRBEATSOEEN

Psychological adjustment refers to the active response individuals make to
achieve a state of balance between themselves and their environment when
adapting to external changes. This process involves adjusting psychological
activities and behavioral patterns to better align with environmental shifts
and developmental demands [?, ?]. As they enter adolescence, individuals face
increasingly complex internal and external environments. Significant changes
in physiological functions, cognitive abilities, social environments, and family
and peer relationships may exacerbate feelings of depression, anxiety, and
loneliness [?, ?]. However, these transitions also provide opportunities for the
development of emotional regulation capabilities [?, ?]. During this period, the
intensity of positive emotions in adolescents gradually weakens while negative
emotions increase [?, ?, 7], and emotional instability remains higher than in
adults [?, ?]. With physiological and cognitive maturation, the diversity and
flexibility of emotional regulation strategies increase [?, ?]; negative emotions,
in particular, exert a continuous influence on the emotional regulation and
psychological adjustment of adolescents.

Currently, there is a growing body of research examining the combinatorial
patterns of adolescent emotion regulation strategies and their adaptive functions
[?, ?]. Depending on the specific focus of these studies, the types and number
of identified profiles vary slightly.

By examining combinations of adaptive and maladaptive strategies, researchers
have generally identified several distinct patterns [?, 7, ?]. These include: “Low-
Regulators,” characterized by low usage of all strategies; “High-Regulators,”
characterized by high usage of all strategies; “Adaptive Regulators,” who prefer
adaptive strategies; and “Maladaptive Regulators,” who prefer non-adaptive
strategies [?, 7, 7, ?]. Compared to other combinations in both adult and
adolescent populations, the “Adaptive Regulator” profile—defined by specific
strategy preferences and usage intensity—is associated with the lowest risks of
anxiety, depression, stress, and non-suicidal self-injury [?, ?, ?]. Conversely,
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“Maladaptive Regulators” exhibit the highest levels of depression, anxiety, and
borderline personality disorder symptoms, alongside the lowest life satisfaction
[?, 7, ?]. “Low-Regulators” and “High-Regulators” typically show moderate
levels of adjustment [?, 7, 7], though some evidence suggests that high usage of
multiple strategies may be detrimental to psychological adjustment [?, 7, ?].

These studies have primarily utilized self-report questionnaires to examine the
general tendencies of adolescent multi-strategy combinations at the trait level
[?, ?]. To date, no research has integrated both intra-individual and inter-
individual information to investigate the combinatorial patterns of multiple
emotion regulation strategies in daily contexts and their subsequent relation-
ship with psychological adjustment.

1.3 iRl 55K

Multivariate emotion regulation holds significant theoretical and practical im-
portance. An increasing number of studies have examined multivariate emo-
tion regulation from a dynamic perspective, focusing on strategy combination
patterns and their adaptability; however, several uncertainties remain to be
clarified. First, regarding the combinations of multivariate emotion regulation
strategies used by adolescents in daily negative social situations, research sug-
gests that regulation strategies do not follow a uniform developmental pattern
[?]. While strategy combinations exhibit heterogeneity, fixed preferences for
specific regulation strategies may not yet be fully established at this develop-
mental stage, suggesting that the degree of heterogeneity might be lower than
that observed in adults [?]. Previous experience-sampling studies have often fo-
cused on specific scenarios, such as academic examinations in university settings
[?, 7, 7], and their findings may not be generalizable to the real-life experiences
of adolescents. Wang (2023) found differences in the strategy combinations indi-
viduals use when facing daily negative life events compared to specific contexts,
noting that a greater number of strategy combinations were employed during
the pandemic. Finally, there is a need to focus on the types of strategy combi-
nations at the intra-individual level and the preferences for these combinations
at the inter-individual level.

Previous research has often conducted only a single round of assessment for
adaptive variables, which fails to provide robust evidence for the longitudinal
relationship between strategy combinations and psychological adaptation [?].
The present study intends to record the use of emotion regulation strategies
during negative social interactions over consecutive days, supplemented by psy-
chological adaptation questionnaires administered at a six-month interval. This
approach aims to investigate the patterns of daily emotion regulation strat-
egy combinations in early adolescents and their relationship with psychological
adaptation. Drawing on previous methodologies [?, ?], we will employ Multi-
level Latent Profile Analysis (MLPA) to evaluate these multivariate patterns
[?]. Specifically, MLPA first identifies the optimal profile structure at the intra-
individual level through cluster analysis based on daily strategy usage. Build-
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ing on these intra-individual results, the analysis then identifies the optimal
cross-situational strategy combination preferences at the inter-individual level.
Following prior research, we selected loneliness, depression, and social anxiety
as inter-individual indicators of psychological adaptation [?, ?]. Loneliness re-
flects the discrepancy between an individual’ s actual and ideal social states
and exhibits high stability; thus, it serves as an intra-individual indicator of
psychological adaptation [?, ?].

The present study proposes the following hypotheses: (1) Multiple strategy com-
binations exist at the intra-individual level among early adolescents. Combina-
tions involving adaptive strategies, such as cognitive reappraisal and problem-
solving, will be associated with lower levels of depression and anxiety, whereas
combinations of maladaptive strategies, such as expressive suppression and ru-
mination, will be associated with higher levels. High-intensity strategy combi-
nations will also show distinct patterns of depression and anxiety. (2) Multiple
cross-situational strategy combination preferences exist at the inter-individual
level, ranging from single-strategy to multi-strategy preferences. Preferences for
adaptive strategies will correlate with fewer psychological adaptation problems,
while preferences for maladaptive strategies will correlate with more problems.
Psychological adaptation for those preferring high-intensity strategy combina-
tions will fall in the middle range. Compared to the tendency to use a single
strategy combination, the relationship between current multivariate emotion
regulation strategy combinations and immediate regulation effects remains un-
clear [?].

L

At the intra-individual level, the overall success of emotion regulation is a critical
factor. According to the social cognitive theory of social class, individuals in eco-
nomically underdeveloped regions are more likely to develop context-dependent
social cognitive styles. In contrast, those with greater external resources tend
to develop social cognitive styles centered on a sense of personal control and
environmental mastery (Cheng et al., 2014; Keltner et al., 2022). To address
the strategic tendencies of adolescents and increase the representativeness of
the sample, this study intends to select participants from regions with varying
levels of economic development.

Previous research has identified significant differences in adolescent regulation
strategies and psychological adaptation based on gender, age, and geographic
region (e.g., , 2020; Tamir et al., 2024). Consequently, when examining the rela-
tionship between cross-situational strategy repertoires and psychological adap-
tation, it is necessary to control for the effects of gender, age, and region.

In accordance with theories of emotion regulation flexibility (Aldao et al., 2015;
Haag et al., 2024), this study utilizes emotional expression flexibility and emo-
tion regulation difficulties as criteria for evaluating the flexibility of strategy
combinations at the inter-individual level. This approach allows for the inves-
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tigation of the association between multi-component emotion regulation and
overall emotion regulation flexibility.

2.1 #WiASENERF

There is currently no consensus regarding the minimum sample size required
for multilevel latent class analysis. However, continuous observations suggest
that a sample size of 500 participants is sufficient to meet the criteria for model
identification and unbiased parameter estimation (2018).

A Monte Carlo simulation analysis was conducted to calculate the minimum
required sample size [?]. The results indicated that with a minimum tracking
period of 10 days, an effect size of f2 = 0.12 [?], an intra-class correlation co-
efficient (ICC) of 0.50, and a statistical significance level of o = 0.05, a sample
of at least 150 participants is required to achieve sufficient statistical power. In
this study, 215 students from grades five to seven were recruited from a public
middle school in Henan and a nine-year consistent school in Shanghai, satisfying
the sample size requirements. Prior to administration, the experimenter intro-
duced the instructions and testing procedures, while declaring the principles of
data confidentiality, informed consent, and the freedom to withdraw.

Both students and parents signed informed consent forms. Graduate students
majoring in developmental psychology served as experimenters for the data col-
lection. The measurement consisted of two parts: a questionnaire survey and
a diary tracking component. The questionnaire included self-reported psycho-
logical adjustment indicators such as loneliness, depression, social anxiety, and
self-esteem, which were completed the day before the diary tracking began. The
diary component recorded the use of emotion regulation strategies and the de-
gree of emotion regulation success following negative emotions arising from in-
teractions with others (e.g., classmates, friends, teachers), as well as daily levels
of anxiety and depression. Students were required to record these entries daily
for the following 10 school days. To improve assessment accuracy, participants
were first asked to briefly describe the event during the diary assessment and
were informed that they did not need to consider the intensity or duration of
the negative emotions. Diaries were distributed during the final break or after-
school care period from Monday to Friday and were collected immediately upon
completion. Any entries that were backfilled or submitted the following day
were treated as invalid. Class teachers assisted in maintaining discipline dur-
ing the sessions to ensure the smooth progress of the testing. This study was
reviewed and approved by the University Ethics Committee.

After excluding participants who completed fewer than 4 days of entries or those
whose emotion regulation strategy responses showed patterned/regularity bias,
a final sample of 201 valid participants was collected. The average age was 11.85
years (SD = 0.88; range: 10-14). The sample consisted of 108 boys (53.7%)
and 93 girls (46.3%); 29 fifth graders (14.5%), 79 sixth graders (39.5%), and
93 seventh graders (46.0%); 86 only children (42.9%) and 115 children with
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siblings (57.1%). A total of 1,768 daily diary data points were collected, with
participants completing an average of 8.80 days (SD = 1.39; range: 4-10). All
201 participants completed the questionnaire survey. Little’ s MCAR test in-
dicated that the data missingness pattern was missing completely at random
(x* = 12.83,df = 8,p = 0.118) [?]. There were no significant differences be-
tween missing and non-missing samples across individual-level variables such as
loneliness (x2(3) = 3.12,p = 0.373), gender (x?(1) = 1.50, p = 0.221), or sibling
status (x?(1) = 1.98,p = 0.159). However, differences existed across grades
(x2(2) = 40.04,p < 0.001).

The number of missing participants in the fifth grade (n = 14) was higher than
in the sixth grade (n = 4) and seventh grade (n = 6).

Following informed consent from school leadership, class teachers, parents, and
students, psychological assessments were conducted. A total of 215 students
completed the questionnaire. Little’ s MCAR test indicated that the data miss-
ingness pattern was missing completely at random (x? = 60.73,df = 48,p =
0.103). There were no significant differences between missing and non-missing
samples across individual-level variables such as loneliness (x?(3) = 7.11,p =
0.069), grade (x?(2) = 5.95,p = 0.051), or sibling status (x%(1) = 0.00,p =
0.998). However, a significant difference was found in gender (x?(1) = 8.99,p =
0.003), where the number of missing male participants (n = 13) was higher than
that of female participants (n = 1).

2.2.1 BicHHETEERE

Use and Success of Emotion Regulation Strategies

The diary sampling content included the participant’ s name, student ID, grade,
and class. Participants provided a brief record of negative events involving
others (e.g., classmates, friends, teachers). They then evaluated the extent to
which they used various emotion regulation strategies on a scale ranging from
1 (not used at all) to 7 (used all the time). The emotion regulation strategies
included: distraction (doing or thinking about other things to divert attention);
rumination (constantly or uncontrollably thinking about the event or being
immersed in one’ s emotions); cognitive reappraisal (thinking about or inter-
preting the current event from different perspectives); acceptance (accepting
the event or one’ s feelings); expressive suppression (inhibiting the expression
of one’ s emotions); emotional expression (expressing emotions through facial
expressions, such as frowning or crying); social sharing (sharing emotions with
others); problem-solving (trying to find ways to solve the current problem or for-
mulating a solution); relaxation (trying to slow down heart rate and breathing);
and masking (hiding true emotions, such as pretending to be happy).

The selection of these emotion regulation strategies was based on the widely ac-
cepted process model of emotion regulation (Gross, 1998, 2015). Strategies such
as problem-solving, distraction, and rumination involve the redirection of atten-
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tion toward or away from stimuli. Cognitive reappraisal, expressive suppression,
masking, emotional expression, and social sharing tend to directly alter the emo-
tional experience or its outward manifestation. Furthermore, emotion regulation
involves not only distraction and social sharing; the regulation of physiologi-
cal arousal is equally important. Relaxation is a strategy used to control au-
tonomous emotional arousal (De France & Hollenstein, 2017; Liao et al., 2023).
According to the functions and goals of emotion regulation strategies (Koole,
2009), acceptance serves as an important engagement strategy. Along with
problem-solving, social sharing, and cognitive reappraisal, it is distinguished
from disengagement strategies such as expressive suppression, rumination, dis-
traction, and masking (Tng & Yang, 2024). Therefore, acceptance was included
as one of the strategies in this experience sampling study of adolescent emotion
regulation (De France & Hollenstein, 2022; Liao et al., 2023; McKone et al.,
2024). Consistent with previous research (Grommisch et al., 2020), each strat-
egy was assessed using a single item to reduce participant fatigue and improve
compliance. Finally, participants provided an overall assessment of the success
of the aforementioned strategies on a scale from 1 (not successful at all) to 7
(very successful) (De France & Hollenstein, 2022).

Daily depressive symptoms were assessed using the depression subscale of the
short-form Depression Anxiety and Stress Scale (DASS-21), originally developed
by Lovibond and Lovibond (1995) and adapted into Chinese (Gong et al., 2010).
The original subscale consists of seven items, from which three were selected for
this study: “I couldn’t seem to experience any positive feeling at all,”“I felt down-
hearted and blue,” and “I felt I was pretty much worthless.” Items were scored
on a four-point scale (0 = did not apply to me at all, 3 = applied to me very
much or most of the time). Higher scores indicate more severe daily depression.
In the current study, the reliability coefficients were o = 0.85 and w = 0.86.
Daily anxiety was assessed using the Chinese version of the Generalized Anxiety
Disorder Scale (GAD-7) to measure participants’ daily anxious mood (Gong et
al., 2010). Three items were selected from the original scale: “Feeling nervous,
anxious, or on edge,” “Being so restless that it is hard to sit still,” and “Becoming
easily annoyed or irritable.” These were also scored on a four-point scale (0 = not
at all, 3 = nearly every day). Higher scores indicate more severe daily anxiety.
In this study, the reliability coefficients were o = 0.88 and w = 0.89.

2.2.2 AERE
Methodology

Loneliness

Loneliness was assessed using the Illinois Loneliness Questionnaire developed
by Asher (1984). The questionnaire includes items such as I feel lonely.” Par-
ticipants responded using a Likert scale. After reverse-scoring the appropriate
items, the mean score of all items was calculated, with higher scores indicating
stronger feelings of loneliness. This questionnaire has demonstrated good relia-
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bility and validity in assessing loneliness among Chinese children and adolescents
(2015). In the present study, the Cronbach’ s « coefficient was [VALUE].

Depression

Depression was assessed using the Children’ s Depression Inventory (CDI), orig-
inally developed by Kovacs (1985) and revised by (2005). The scale includes
items such as “My situation is terrible and will not get better,” covering symp-
toms such as sleep disturbances, suicidal ideation, and self-deprecation. Items
are rated on a 1-3 scale. After reverse-scoring, the mean score was calculated,
where higher values indicate more severe depressive symptoms. This scale has
shown good reliability and validity within the Chinese cultural context (Han et
al., 2023). In this study, the Cronbach’ s « coefficients were [VALUE].

Social Anxiety

Social anxiety was evaluated using the revised Social Anxiety Scale for Children
(SASC-R; Liu et al., 2015). The scale includes items such as “I feel nervous
when I talk to children I don’ t know” and encompasses three dimensions: fear of
negative evaluation, social avoidance and distress in new situations, and general
social avoidance and distress. Participants were asked to report their feelings
when interacting with others. Higher mean scores indicate higher levels of social
anxiety. In the present study, the Cronbach’ s « coefficients were [VALUE].

Self-Esteem

Self-esteem was assessed using the Global Self-Worth subscale of the Self-
Perception Profile for Children (SPPC), translated and revised by (2005). The
scale includes items such as “I feel that I am a good person overall.” Partici-
pants responded using a Likert scale ranging from “completely inconsistent” to
“completely consistent.” The total mean score was calculated, with higher scores
indicating higher levels of individual self-esteem. In this study, the Cronbach’
s « coefficients were [VALUE].

Emotional Expressive Flexibility

Emotional expressive flexibility was measured using the Child and Adolescent
Flexible Expressiveness (CAFE) scale developed by (2020). The scale consists
of two dimensions: emotion enhancement and emotion suppression. Individuals
were asked to evaluate their ability to produce a specific response in hypothetical
scenarios, such as: “If I don’ t really like a gift someone gives me, I can still
pretend to be happy and grateful to avoid hurting their feelings.” Responses were
recorded on a scale from “completely inconsistent”to “completely consistent.”This
scale has demonstrated good reliability and validity among Chinese children and
adolescents (Wang et al., 2023). In the present study, the Cronbach’ s o was
[VALUE].

chinarxiv.org/items/chinaxiv-202604.00198 Machine Translation


https://chinarxiv.org/items/chinaxiv-202604.00198

ChinaRxiv [$X]

Emotion Regulation Difficulties

Emotion regulation difficulties were assessed using the Brief Version of the Dif-
ficulties in Emotion Regulation Scale (DERS-16; Bjureberg et al., 2016). The
scale includes items such as “I become out of control” and covers five dimensions:
lack of emotional clarity, difficulties engaging in goal-directed behavior, impulse
control difficulties, limited access to effective emotion regulation strategies, and
non-acceptance of emotional responses. The total mean score was calculated,
with higher values representing more severe difficulties in emotion regulation.
This scale has shown good reliability and validity in adolescent populations
(2019). In the present study, the Cronbach’ s « was [VALUE].

2.3 SR

To explore the patterns of daily emotion regulation strategy combinations in
early adolescents, data processing was conducted while simultaneously analyzing
the intra-individual heterogeneity of these strategies. The analysis first identi-
fied latent classes of daily emotion regulation strategy use at the intra-individual
level, based on the application of various strategies by early adolescents in neg-
ative social situations. Subsequently, using these intra-individual latent classes
as a foundation, the study analyzed whether heterogeneity exists in the daily
transitions of these strategy classes at the inter-individual level.

First, latent classes of daily emotion regulation strategy use were determined
at the intra-individual level. Since the types and number of latent profiles were
not known a priori, and precise profile characteristics and quantities cannot be
obtained directly through a single model, this study followed previous research
by using Mixture Latent Profile Analysis (MLPA) to incrementally increase the
number of profiles. The optimal latent profile model was determined by cross-
comparing model fit indices, class proportions, and theoretical interpretability
(Mékikangas et al., 2018; Nylund et al., 2007). The model fit indices used in
this study include Log-Likelihood (LL), Akaike Information Criterion (AIC),
Bayesian Information Criterion (BIC), Sample-Adjusted BIC (aBIC), the Lo-
Mendell-Rubin adjusted likelihood ratio test (LMR-LRT), the Bootstrap Likeli-
hood Ratio Test (BLRT), and Entropy. Lower values for AIC, BIC, and aBIC
indicate better model fit. For LMR-LRT and BLRT, a p-value of less than 0.05
indicates that the k-class model is superior to the £ — 1 class model.

Entropy represents classification accuracy; higher values indicate better model
classification, generally requiring a value greater than 0.80. The minimum class
proportion was set at 5%, as classes smaller than this suggest limited classifi-
cation significance (Wang et al., 2023). In addition to statistical indices, parsi-
mony, theoretical rationality, and interpretability were key considerations when
determining the intra-individual emotion regulation strategy patterns (Rind-
skopf, 2003). After obtaining the optimal latent profile model at the intra-
individual level, the number of profiles was similarly increased incrementally at
the inter-individual level. Following established practices for determining opti-

chinarxiv.org/items/chinaxiv-202604.00198 Machine Translation


https://chinarxiv.org/items/chinaxiv-202604.00198

ChinaRxiv [$X]

mal model fit, lower values for AIC, BIC, and aBIC indicate better classification
(Makikangas et al., 2018). Consistent with the intra-individual level, excessively
small class proportions were considered to lack classification significance.

To examine the relationship between multi-dimensional emotion regulation
strategy combinations and short-term psychological adjustment at the intra-
individual level, the latent classes were treated as dependent variables, while
depression, anxiety, and emotion regulation success served as independent
variables. A multinomial logistic regression model was used to compare the
performance of intra-individual classes across levels of emotion regulation
success, daily anxiety, and daily depression. Structural Equation Modeling
(SEM) was employed to compare inter-individual differences in psychological
adjustment. Strategy combinations were converted into dummy variables, with
one category serving as the reference group. After controlling for demographic
variables, the relative differences of other categories in psychological adjustment
were investigated.

Regarding the interpretation of path effect sizes, this study followed the criteria
proposed by Wen et al. (2024), where standardized path coefficients of 0.12,
0.24, and 0.41 correspond to small, medium, and large effect sizes, respectively.

All analyses in this study utilized Full Information Maximum Likelihood (FIML)
to handle missing data, and parameter estimation was completed using Robust
Maximum Likelihood (MLR).

Following previous research (e.g., Arbel et al., 2023), the parameters were set
such that the means for each category were allowed to vary freely.

To ensure better model identification, the minimum number of initial stage
starts was set to 500, and the final stage starts were set to 100.

Variances were set to be equal across classes, and covariances were set to zero.
Both the latent profile models and structural equation models were analyzed
using Mplus 8.3 (Muthén & Muthén, 2017). Data preparation and descriptive
statistical analyses were performed using SPSS 24.0.

3.1.1 RS HR

Preliminary analysis indicated regional differences in the usage of certain emo-
tion regulation strategies. Specifically, the usage levels of cognitive reappraisal
(M = 3.25,SD = 2.06) and distraction (M = 3.14,SD = 2.11) in the Shang-
hai sample were significantly higher than those in the Henan sample [cogni-
tive reappraisal: M = 2.97,SD = 1.74,¢(3267) = 3.96,p < 0.001; distraction:
M = 2.83,SD = 1.77,t(3273) = 4.43,p < 0.001; and expressive suppression:
M = 2.79,5D = 1.90,¢(3274) = 5.08,p < 0.001]. Conversely, the usage of the
acceptance strategy (M = 2.81, 5D = 2.02) was significantly lower in Shanghai
than in Henan [M = 3.15,SD = 2.01,(3263) = 4.84, p < 0.001]. Regarding the
latent profile structure, except for the “High Adaptive Multi-strategy Regula-
tion”group, which had a slightly higher proportion in Shanghai (8.0%) compared
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to Henan (3.7%) [x%(3) = 29.42,p < 0.001], no significant regional differences
were found in other profile structures. Furthermore, regional differences in the
profile structure of multi-strategy emotion regulation at the between-person
level were also non-significant. Consequently, the data from both regions were
merged for subsequent analysis.

Descriptive statistics for daily emotion regulation strategy use, depression, and
anxiety are presented in . The results show that the intraclass correlation coef-
ficients (ICCs) for emotion regulation strategies ranged from 0.51 to 0.60, while
the ICCs for emotion regulation success, daily depression, and daily anxiety
were all below 0.59. This indicates that more than 40% of the variance in all
variables can be explained by within-person fluctuations. The overall usage of
emotion regulation strategies was at a low-to-moderate level. Problem-solving,
social sharing, and acceptance were the three most frequently used strategies,
while rumination was used the least. Each strategy followed a basically normal
distribution, whereas daily depression and daily anxiety showed slight skewness.
Correlation analysis revealed significant positive correlations between the usage
levels of different emotion regulation strategies (r = 0.30 to 0.78,p < 0.001),
with an average correlation coefficient of 0.52. This suggests that the maximum
accuracy for predicting the usage of one strategy based on another is approxi-
mately 37% (R? = 0.608). Furthermore, all strategies were significantly corre-
lated with emotion regulation success (r = 0.06 to 0.24,p < 0.01), daily depres-
sion (r = 0.09 to 0.32, p < 0.001), and daily anxiety (r = 0.10 to 0.33,p < 0.001).

Emotion regulation success was significantly and negatively correlated with daily
depression (r = —0.10,p < 0.001) and daily anxiety (r = —0.12,p < 0.001).

When the model was specified with non-zero covariances within profiles and
equal covariances across different profiles, the model fit indices and the identified
latent profile types were largely consistent with the more parsimonious model
setting (where covariances were fixed to zero). When the variances for each
profile were set to be freely estimated, all models failed to converge.

6 RERE

Emotion regulation success; daily depression. N represents sample size; SD rep-
resents standard deviation; IC'C' represents the intraclass correlation coefficient.
*xp < 0.01, %% xp < 0.001.

Model containing only the within-person level: p < 0.001. Fixed number of
within-person profiles; fixed number of between-person profiles.

Emotion regulation success: p < 0.001. Pairwise comparisons for emotion reg-
ulation success: C5 vs. C3; C5 vs. C4. Latent classes for emotion regulation
success are defined as follows: C1 = [Group Name Missing/Incomplete], C2
= Low-level Multimodal Regulation Group, C3 = Moderate-level Multimodal
Regulation Group, C4 = High-adaptive Strategy Multimodal Regulation Group,
and C5 = High-level Multimodal Regulation Group. The table presents only
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one set of results for the pairwise category references; since referencing groups
against each other only results in differences in the sign (positive/negative) of
the coefficients, the full reciprocal results are omitted for brevity.

3.1.2 MEREE

Multilevel Latent Profile Analysis (MLPA) of emotion regulation was conducted
by establishing a series of nested models with an increasing number of profiles.
At the within-person level, the latent profile models for emotion regulation were
determined. As the number of profiles increased, the AIC decreased and the
BLRT values remained consistently significant.

The Entropy values were also examined; as the number of profiles reached 4,
the AAIC no longer decreases sharply, while the Entropy fit index continues to
decline.

5 MRE

The overall fit index for Entropy is superior to other models; however, a mini-
mum class proportion of less than 5% suggests a risk of over-classification. Al-
though theoretically sound, the small proportion indicates potential model di-
vergence [?, ?]. Therefore, the stability and interpretability of the model serve
as the primary criteria for determination.

Differences were observed only in the degree of emotion regulation strategy use;
no specific preference for emotion regulation strategies was found among early
adolescents. This finding is consistent with previous research.

it

The latent profile analysis (LPA) results demonstrate high interpretability, with
average posterior probabilities ranging from 0.89 to 0.97 (Brandao, 2025), indi-
cating that the model effectively distinguishes between different patterns. The
five identified profiles are as follows: Profile 1 (C1; 31.7%, N = 1043), char-
acterized by minimal use of all strategies, labeled as the “Inactive Group” ;
Profile 2 (C2; 27.1%, N = 891), characterized by low-to-moderate use across
all strategies, labeled as the “Low-Level Polyregulation Group” ; Profile 3 (C3;
26.7%, N = 949), characterized by moderate use across all strategies, labeled
as the “Moderate-Level Polyregulation Group” ; Profile 4 (C4; 6.3%, N = 206),
characterized by high use of cognitive reappraisal, acceptance, social sharing,
and problem-solving, alongside low use of distraction, rumination, and suppres-
sion, labeled as the “Adaptive Polyregulation Group” ; and Profile 5 (C5; 8.3%),
N = 274), characterized by high use across all strategies, labeled as the “High-
Level Polyregulation Group.”

The distribution of the sample across the profiles is as follows: C1 (31.7%), C2
(27.1%), C3 (26.7%), C4 (6.3%), and C5 (8.3%). The line graph illustrating the
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mean levels of emotion regulation strategy use for each profile further clarifies
these patterns: C1 represents the Inactive Group, C2 the Low-Level Polyregu-
lation Group, C3 the Moderate-Level Polyregulation Group, C4 the Adaptive
Polyregulation Group, and C5 the High-Level Polyregulation Group.

To examine the intra-individual differences in emotion regulation success, daily
depression, and daily anxiety across these strategy combinations, a series of
multiclass logistic regression models were constructed. In these models, emo-
tion regulation success, daily depression, and daily anxiety served as indepen-
dent variables (centered at the group mean), while the profile category served
as the dependent variable. [TABLE:N] presents the results of these analyses
using the Inactive Group, Low-Level Polyregulation Group, Moderate-Level
Polyregulation Group, and Adaptive Polyregulation Group as reference groups,
respectively. A positive coefficient indicates that higher levels of the indepen-
dent variable increase the probability of belonging to a specific pattern relative
to the reference group, with larger absolute values indicating a stronger effect.
Conversely, a negative coefficient indicates a lower probability of membership.

The Odds Ratio (OR) similarly reflects the impact of the independent variables
on the probability of profile membership, where higher values indicate a greater
likelihood of belonging to a group. The results indicate that the coefficients
for emotion regulation success were not significant, suggesting no significant
differences in regulation success between any pair of the five strategy combina-
tions. However, compared to the Inactive Group, individuals with higher levels
of daily depression and anxiety were more likely to belong to the Low-Level,
Moderate-Level, or High-Level Polyregulation Groups. Furthermore, compared
to the Low-Level and Moderate-Level Polyregulation Groups, individuals with
higher daily depression scores were significantly less likely to be classified into
the Adaptive Polyregulation Group.

3.2.1 4M&iE

Multilevel Latent Profile Analysis (MLPA) of emotion regulation was em-
ployed to identify profile types of emotion regulation usage patterns at the
inter-individual level, building upon intra-individual observations. These
inter-individual profile types reflect the flexible shifts in an individual’ s
emotion regulation patterns over time. If an individual utilizes a diverse range
of strategies, it indicates a high degree of flexibility; conversely, if an individual
tends to rely on a single strategy across varying stressful contexts, it suggests
a lack of regulatory flexibility.

As the number of profiles increased, the AIC decreased and Entropy continued
to rise. Although model indices continued to improve when the number of
profiles reached a certain point, the proportion of the smallest profile fell below
the acceptable threshold, suggesting a potential risk of over-classification errors
compared to other models.

The profile model demonstrated robust performance. Group robustness analysis
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indicated that when the number of inter-individual profiles was fixed, increasing
the number of intra-individual profiles led to a risk of over-classification, as the
smallest subgroup proportion fell below the required threshold. Consequently,
the current model was determined to be optimal. Furthermore, analysis of
variance (ANOVA) results revealed significant group differences in emotional
expression flexibility (F(3,324) = 10.88,p < 0.001,7*> = 0.092). Bonferroni
post-hoc tests showed that the emotional expression flexibility of the “mixed
preference group” was significantly higher than that of both the “moderate-
level polyregulation preference group” and the “inactive preference group.” No
significant group differences were found regarding emotion regulation difficulties.

The distribution of emotion regulation strategy combination patterns at the
inter-individual level is shown in [FIGURE:12]. Profile 1 (P1), labeled as
the “inactive preference group” (predominantly no ER profile), accounted for
33.8% of the sample; within this group’ s intra-individual strategy combina-
tions, 79.8% were characterized by inactive regulation and 12.5% by low-level
polyregulation. Profile 2 (P2), the “low-level polyregulation preference group,”
comprised 30.4% of the sample, with 74.9% of its intra-individual combinations
consisting of low-level polyregulation and 12.6% consisting of moderate-level
polyregulation. Profile 3 (P3), the “moderate-level polyregulation preference
group,” represented 23.0% (N = 81) of the sample; at the intra-individual
level, 83.9% of its strategy combinations were moderate-level polyregulation
and 9.4% were low-level polyregulation. Finally, Profile 4 (P4), the “mixed
polyregulation preference group” (diversity of polyregulation profiles), accounted
for 12.8% (N = 45) of the sample; its intra-individual strategy combinations
were distributed among high-level polyregulation (55.0%), high-adaptive strat-
egy polyregulation (28.7%), and moderate-level polyregulation (10.4%).

1T1
2.11840.662.1540.732.10£0.741.97+30.76

2T1
1.46$+0.311.49+0.351.464+0.341.53+30.46

3T1
2.32$+0.822.58+0.782.64+0.812.54+81.07

4 T1
3.31$+0.823.29+0.853.36+0.803.61+-30.94

5 T2
2.08%40.742.134+0.682.15+0.721.90+$0.63
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6 T2
1.48%40.371.49+0.391.50+0.371.56+$0.50

7 T2
2.23$+0.912.59+0.922.63+0.852.53+$0.99

8 T2
3.40$+0.963.41+0.923.4440.753.87+$1.05

9 T1IERF
6.285+1.606.23+1.266.73+1.557.62+31.45

10 TIERD
2.16$+0.792.25+0.782.334+0.822.36+31.05 53/54 40/41 68/51 28/17

12 sthig

46/61, 40/41, 51/68, 14/31; 11.95 + 0.90, 12.17 + 0.84, 12.22 + 0.88, 11.76
+ 8.86. The reference group for gender is male (values before and after the
slash represent males and females, respectively). The reference group for region
is Shanghai (values before and after the slash represent Shanghai and other re-
gions, respectively). Values following the plus-minus sign indicate the mean and
standard deviation. ERF = Emotional Expressive Flexibility; ERD = Difficul-
ties in Emotion Regulation. P1 = Inactive Preference Group; P2 = Low-level
Multimodal Regulation Preference Group; P3 = Moderate-level Multimodal
Regulation Preference Group; P4 = Mixed Multimodal Regulation Preference
Group. * p < 0.05, ** p < 0.01, *** p < 0.001.

P2 vs. P1 [0.080, 0.115], [0.087, 0.080], [0.067, 0.129], [0.021, 0.201]; P3 vs. P1
0.073, 0.137], [0.068, 0.099], [0.075, 0.123], [0.022, 0.199]; P4 vs. P1 [0.157,
0.018], [0.028, 0.125], [0.015, 0.221], [0.012, 0.166]; P1 vs. P2 [0.118, 0.082],
[0.083, 0.090], [0.133, 0.069], [0.207, 0.021]; P3 vs. P2 [0.075, 0.107], [0.058,
0.095], [0.093, 0.084], [0.079, 0.097]; P4 vs. P2 [0.004], [0.021, 0.124], [0.003,
0.194], [0.092, 0.084]; P1 vs. P3 [0.154, 0.082], [0.111, 0.076], [0.138, 0.084],
0.223, 0.025]); P2 vs. P3 [0.117, 0.081], [0.104, 0.063], [0.092, 0.102], [0.106,
0.086]; P4 vs. P3 [0.184, 0.006], [0.038, 0.111], [0.006, 0.203], [0.078]; P1 vs. P4
0.025, 0.222], [0.178, 0.040], [0.312, 0.023], [0.234, 0.017]; P2 vs. P4 [0.007,
0.220], [0.170, 0.030], [0.267, 0.004], [0.116, 0.127]; P3 vs. P4 [0.009, 0.231],
[0.140, 0.048], [0.256, 0.007], [0.099,

chinarxiv.org/items/chinaxiv-202604.00198 Machine Translation


https://chinarxiv.org/items/chinaxiv-202604.00198

ChinaRxiv [$X]

3.2.2 MEEEEZ AT RBASHOEBENES

The means, standard deviations, and correlation analysis results for the variables
across the different inter-individual patterns of cross-situational multi-strategy
regulation are presented in [TABLE:N]. Analysis of variance (ANOVA) results
indicated significant inter-group differences in age across the multi-strategy reg-
ulation patterns (F'(3,348) = 3.94,p = 0.009,72 = 0.033). Bonferroni post-hoc
tests revealed that participants in the mixed multi-strategy preference group
were younger than those in the low-level and moderate-level multi-strategy pref-
erence groups (p = 0.268 and p = 0.357 respectively, though the overall model
was significant). Preliminary analyses showed no significant differences in multi-
strategy regulation patterns based on gender or geographic region. Given the
correlations between gender, age, region, and psychological adaptation, these
variables were included as control variables in the subsequent structural equa-
tion modeling (SEM).

Since changing the reference group does not alter the magnitude or significance
of the standardized regression coefficients for other variables, the results pre-
sented here use the inactive preference group as the reference. [TABLE:N] dis-
plays the relative effects of inter-individual multi-strategy regulation patterns
on psychological adaptation when each group serves as the reference. The struc-
tural equation model indicated that, after controlling for gender, age, and region,
the mixed multi-strategy preference group reported significantly lower levels of
loneliness compared to the low-level and moderate-level multi-strategy prefer-
ence groups. Furthermore, the mixed multi-strategy preference group exhibited
higher self-esteem compared to the inactive preference group. Conversely, the
low-level and moderate-level multi-strategy preference groups reported higher
social anxiety than the inactive preference group.

All significant paths mentioned above exhibited medium to large effect sizes.
In the model using the inactive preference group as the reference (P1 = in-
active preference group, P2 = low-level multi-strategy preference group, P3 =
moderate-level multi-strategy preference group, P4 = mixed multi-strategy pref-
erence group), the results are presented concisely in [FIGURE:N]. For clarity,
correlations between variables, the paths for control variables (gender, age, and
region), and regression coefficients for non-significant paths are not displayed in
the figure. Significance levels are denoted as follows: *p < 0.05, * % xp < 0.001.

Wi

This study is the first to employ a 14-day diary sampling method and a six-
month follow-up with students in grades five through seven. Utilizing multilevel
latent profile analysis (MLPA) and structural equation modeling (SEM), we ex-
plored the patterns of multiple emotion regulation strategy repertoires among
early adolescents in social contexts and their relationship with psychological
adaptation. At the within-person level, five strategy repertoires were identi-
fied: the Inactive group, the Low-level Multimodal Regulation group, the High-
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adaptability Multimodal Regulation group, the Moderate-level Multimodal Reg-
ulation group, and the High-level Multimodal Regulation group. Results indi-
cated that higher levels of daily depression and daily anxiety were associated
with the High-level Multimodal Regulation group, while the High-adaptability
Multimodal Regulation group showed lower levels of these symptoms. At the
between-person level, four profile types were identified: the Inactive Preference
group, the Low-level Multimodal Regulation Preference group, the Moderate-
level Multimodal Regulation Preference group, and the Mixed Multimodal Reg-
ulation Preference group.

The Mixed Multimodal Regulation Preference group exhibited higher levels of
social anxiety. This study breaks through traditional static perspectives by
examining the dynamic processes of multiple emotion regulation in early ado-
lescents, providing insights into psychological adaptation issues and potential
interventions.

This study found that when facing negative emotions triggered by social in-
teractions, early adolescents used adaptive strategies (such as problem-solving,
social sharing, and acceptance) more frequently, while non-adaptive strategies
(such as masking and rumination) were used less often. The probability of
strategy reuse was 10%, which is significantly higher than the 1% observed in
adults [?, 7], suggesting that while early adolescents possess specific strategy
repertoire preferences, their heterogeneity may not be as pronounced as that of
adults. Previous research indicates that as the prefrontal cortex matures, the
diversity and flexibility of emotion regulation strategies in early adolescents in-
crease [?, 7, 7, 7], leading to the gradual formation of specific usage preferences.
However, compared to adults, the combination of intense social changes and
immature cognitive development may limit the use and control of strategies in
early adolescents [?, ?]. Successful emotion regulation is a complex dynamic pro-
cess involving multiple pathways—including situation selection, situation mod-
ification, attentional deployment, cognitive change, and response modulation—
and the coordination of identification, selection, and implementation [?, ?]. In-
complete development of regulation abilities may result in lower heterogeneity
of strategy repertoires in early adolescents compared to adults [?, ?]. Our re-
sults show that all regulation strategies were positively correlated with emotion
regulation success, daily depression, and daily anxiety. This suggests that high-
intensity strategy use in early adolescents facilitates successful regulation but
also implies that such efforts require greater cognitive resources [?, ?], which
is associated with psychological adaptation issues [?, ?]. The analysis further
revealed that at the within-person level, the specific strategy preferences of early
adolescents are consistent with findings from previous studies on adult popula-
tions.

Grommisch et al. (2020) identified a “High-Level Poly-Regulation” group charac-
terized by the intensive combined use of multiple strategies, where each strategy

chinarxiv.org/items/chinaxiv-202604.00198 Machine Translation


https://chinarxiv.org/items/chinaxiv-202604.00198

ChinaRxiv [$X]

within the repertoire is employed with comparable frequency. In contrast, the
“High-Adaptive Poly-Regulation” group tends to favor adaptive strategies such
as cognitive reappraisal, acceptance, social sharing, and problem-solving, while
less frequently utilizing strategies like distraction, rumination, or expressive sup-
pression.

At the inter-individual level, research by Grommisch et al. (2020) indicates
that early adolescents typically employ one or more strategies with consistent
frequency. Some individuals exhibit a “Moderate Poly-Regulation Preference,”
characterized by a tendency to favor a specific set of strategies across different
contexts. Others belong to a “Mixed Poly-Regulation Preference” group, or a
“High-Adaptive Poly-Regulation” group, which demonstrates greater flexibility
in switching strategies based on situational demands. These findings support
the poly-regulation perspective, suggesting that the simultaneous use of multiple
strategies is not an anomaly but rather a standard regulatory pattern in emotion
management [?, 7 7].

At the intra-individual level, nearly one-third (31.7%) of the observed strategy
combinations are classified into an “Inactive Group,” where regulatory activity
is minimal [?, 7, ?].

SR

This may be related to insufficient emotional regulation capabilities. When fac-
ing negative social interactions, early adolescents often lack adequate experience,
making it difficult for them to implement effective coping strategies immediately
[?, ?]. Although the frequency of social conflict gradually increases during this
period, the intensity and duration of these conflicts do not necessarily rise; in-
tense, persistent conflicts remain relatively rare [?, ?]. This context influences
their active regulation motivations and goals.

Research has found that early adolescents often use combinations of non-
adaptive strategies—such as expressive suppression and rumination—alongside
adaptive strategies. This phenomenon may be related to the specific contexts
being studied. Previous research has primarily focused on internal states
such as worry and anxiety [?, ?, ?]. While using non-adaptive strategies
like expressive suppression cannot fundamentally diminish internal conflict,
they often persist as specific strategy preferences [?, ?]. In contrast, within
social interaction contexts oriented toward interpersonal communication, using
suppression or rumination to process negative emotions can be as effective as
sharing or problem-solving. These strategies play a positive role in preventing
the escalation of interpersonal conflict, reflecting on social behavior, and
promoting the enhancement of social competence [?]. Although the regulatory
effects of adaptive strategies are generally superior to those of non-adaptive
ones, the latter are also positively correlated with the degree of emotional
regulation success. A recent review also noted that, compared to adolescents,
certain populations show a stronger preference for non-adaptive strategies.

chinarxiv.org/items/chinaxiv-202604.00198 Machine Translation


https://chinarxiv.org/items/chinaxiv-202604.00198

ChinaRxiv [$X]

Combinations of these strategies are frequently observed in adults, college stu-
dents, and clinical populations, such as patients with epilepsy [?, ?]. These find-
ings highlight the complex relationship between intra-individual multi-strategy
regulatory combinations and psychological adaptation.

Ly

Daily anxiety and depression are associated with preferences for using low,
medium, or high levels of diverse emotion regulation strategy combinations.
High-adaptive strategy use is linked to the emotional dynamics of anxiety and
depressive states, particularly regarding abnormal patterns in emotional dynam-
ics.

Emotion dynamics reflect the complexity of the emotional system, where in-
creased negative emotional reactivity following negative events is a key indica-
tor (Hartmann, 2024). In response to negative social interactions, individuals
may employ a higher level and a greater number of strategies (Rottweiler et al.,
2023). Specifically, when negative affect is high, the degree of strategy use may
increase (Aldao & Nolen-Hoeksema, 2013). However, multivariate emotion reg-
ulation does not always yield linear benefits (Ford et al., 2019). When strategies
support one another, they tend to form synergistic effects; conversely, incom-
patible strategies may lead to internal conflict within a multivariate regulation
set (Grommisch et al., 2020). For instance, combinations focusing on cognitive
reappraisal, acceptance, and social sharing emphasize situational focus, whereas
high-level multivariate groups involving cognitive reappraisal, rumination, ex-
pressive suppression, and masking may trigger conflict due to incompatibility
(Grommisch et al., 2020). These findings suggest that the quantity and specific
combination of strategies in multivariate emotion regulation are fundamentally
different. While some research suggests that a greater number of strategies leads
to better regulation (Baldwin et al., 2025; Ford et al., 2019), the effectiveness
depends on the regulation goals (Ford et al., 2019). Hartmann (2024) found
that strategy combinations involving situational modification and interpersonal
regulation help achieve positive outcomes by reducing the required intensity
of regulation. In contexts requiring up-regulation (enhancing emotional inten-
sity) or maintenance, combinations of emotional acceptance and interpersonal
regulation prove more effective.

When facing negative social interaction scenarios, adolescents primarily engage
in down-regulation rather than up-regulation (2014). Consequently, multivari-
ate regulation dominated by high-adaptability strategies—such as cognitive reap-
praisal, acceptance, social sharing, and problem-solving—is prevalent. This
study found that while strategy combinations dominated by adaptive strategies
are effective, there may be a procedural dissociation between the immediate
effectiveness of emotion regulation and long-term adaptability.

According to the broader framework of emotion regulation success proposed by
Springstein and English (2023), emotion regulation success is a core component
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in understanding emotional maladjustment or dysregulation. Success is defined
by the realization of an individual’ s emotion regulation goals or the satisfaction
of regulatory motives. However, even if an individual achieves their immediate
regulation goals, the process may be maladaptive if the goals themselves are
detrimental to long-term functioning.

To manage negative emotional experiences and maintain a positive self-image,
individuals may employ multivariate emotion regulation involving expressive
suppression, masking, reappraisal, acceptance, or distraction. Different strat-
egy combinations can all facilitate the achievement of regulatory goals, but their
effectiveness is contingent upon the context, such as a classroom environment
that encourages sincerity and cooperation (Ford et al., 2019). For early adoles-
cents, although various strategy combinations may yield immediate regulatory
effects, those who prefer combinations dominated by adaptive strategies likely
exhibit better overall psychological adjustment.

A greater number of strategies does not necessarily result in higher immediate
regulatory effectiveness. While strategies like cognitive reappraisal and problem-
solving are important (Ford et al., 2019), the sequence of strategy use is also
critical. When facing significant stress, it may be more useful to first employ
a short-term strategy that provides rapid emotional relief before switching to
a more effective long-term strategy (Sheppes et al., 2014). Results from inter-
individual level analyses further support this nuanced view.

Early adolescents who utilize a diverse combination of strategies report lower lev-
els of loneliness and higher self-esteem. This result is consistent with research on
multivariate emotion regulation in adults (Grommisch et al., 2020). Robustness
analysis of scores revealed that, compared to the other three groups, the mixed
multivariate regulation preference group exhibited higher emotional expression
flexibility. Greater flexibility in emotional expression implies a richer repertoire
of strategies (Chen et al., 2024). The flexible use of multivariate emotion regu-
lation strategy combinations across different contexts in early adolescence may
be related to an individual’ s flexible strategy-switching ability.

This finding not only validates the psychological adaptation of cross-contextual
multivariate emotion regulation in early adolescents but also enriches the ex-
planation of the dynamic functionality of emotion regulation flexibility. This
study found that, compared to the inactive preference group, combinations of
low-level multivariate regulation strategies may be associated with higher lev-
els of social anxiety. Socially anxious individuals often exhibit excessive fear
of negative evaluation in social situations and increased reactivity to varying
degrees of negative emotional experiences (Dryman & Heimberg, 2018). These
characteristics may lead socially anxious individuals to rely on masking and
avoidance, resulting in less emotional regulation flexibility during daily events
of varying emotional intensity (Yang, 2024). While this study examined the
flexible use of multiple strategy combinations versus a preference for a single
combination, it did not identify a specific non-adaptive strategy combination
in early adolescents. However, existing research suggests that depressive symp-
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toms may be linked to a preference for non-adaptive combinations (Grommisch
et al., 2020), characterized by abnormally unstable emotional dynamics (2024)
and a preference for expressive suppression and rumination (Rottenberg, 2017).
Regarding specific strategy combinations, Aldao (2015) noted that flexibility in
emotion regulation does not inherently promote adaptation; flexibility is only
adaptive when it aligns with an individual’ s long-term goals.

SR

The combination of regulatory strategies changes flexibly during psychological
adaptation. When facing negative emotions triggered by daily social interac-
tions, specific multivariate regulatory strategy combinations emerge. These
patterns gradually manifest as unique preferences for strategy combinations as
interaction contexts change. The innovation of this study lies in revealing that
multivariate emotion regulation in early adolescents does not have a uniform
effect across all adaptation indicators; rather, it presents a differentiated func-
tional pattern dependent on context, time scale, and specific demands. Using
multiple strategies does not inherently provide an immediate regulatory advan-
tage. Instead, its developmental significance is more likely reflected in the qual-
ity of the strategy combinations and their degree of matching with situational
demands. This breaks through the traditional static perspective on multivari-
ate emotion regulation strategy usage patterns. Emotion regulation flexibility
is not merely the coordinated change of a single strategy with the environment;
from a dynamic perspective, the matching of strategy combinations to contexts
is also a critical issue in the field of emotion regulation flexibility.

These findings provide insights for the cultivation and intervention of emotion
regulation abilities, supporting the implementation of the Healthy China and
Education Powerhouse strategies. Regulatory flexibility is a source of strength
for individuals to resist trauma [?, ?]. This study found that adolescents in the
mixed multivariate regulation preference group demonstrated excellent ability
to adapt and switch multivariate regulation strategies across time and contexts.
Their core characteristic is not the rigid use of a specific strategy combina-
tion, but rather the ability to flexibly invoke different strategy combinations
according to environmental demands. This discovery suggests that future emo-
tion regulation training should focus on guiding adolescents to prioritize and
integrate more functional strategy combinations in specific social interaction
contexts. For instance, contextualized strategy combination training programs
could be designed for common scenarios such as campus interpersonal conflicts
or academic pressure, guiding adolescents to master context-appropriate emo-
tion regulation skills.

Regarding mental health monitoring, the prevalence of multivariate emotion reg-
ulation in adolescents and its correlation with psychological adaptation problems
suggest that single emotion regulation strategies or strategy frequency may be
insufficient to fully reflect adolescent mental health status. Incorporating types
of emotion regulation strategy combinations and the degree of strategy-context
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Figure 1: Figure 1

fit into monitoring indicator systems will optimize psychological crisis preven-
tion.

Distinguishing between immediate emotional responses and long-term adapta-
tion can enhance the effectiveness and longevity of psychological adaptation
interventions and reduce the recurrence of psychological crises. Mental health
is an integral component of national health, and emotion regulation ability is
a core competency for adolescents. Future mental health work should aim to
improve the multivariate emotion regulation abilities of children and adolescents
from a holistic, systematic, and dynamic perspective, strengthening psycholog-
ical quality to serve the Healthy China and Education Powerhouse strategies.
This study has several limitations. First, although this study observed the use
of multivariate emotion regulation strategies across different contexts over time,
it did not explore the interaction between strategy combinations and situational
characteristic factors. [?] argued that multivariate emotion regulation has no
fixed form; its adaptive function depends on whether multivariate regulation
is sensitive to the context and the degree of conflict or synergy between mul-
tiple strategies. Consistent with the integrated framework model of emotion
regulation flexibility recently proposed by \cite

Figures

Source: ChinaXiv —Machine translation. Verify with original.
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