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ABSTRACT: Objectives: Attachment is a profound and enduring connection to the emotion children progressively
form with their parents as they mature. It significantly impacts the social and psychological development of kids and
teenagers. This study aimed to explore the latent profiles and longitudinal transition patterns of parent-child and peer
attachments among adolescents. Methods: A cohort of 914 participants from China completed the measures with a
twelve-month interval. There were 46.8% boys and 53.2% girls in this survey. Latent profile analysis (LPA) was adopted
to explore the distinct profiles reflecting different parent-child and peer attachment response patterns at each time point.
Latent transition analysis (LTA) was used to examine the membership of distinct latent profiles and how individuals
move between profiles over time. Results: Three latent profiles were found: the poor parent-child communication
profile, the moderate attachment profile, and the good attachment profile. It was shown that the transition probability
from the poor parent-child communication and good attachment profiles to the moderate attachment profile was higher
than the transition probability between the poor parent-child communication and good attachment profiles. Patterns of
parent-child and peer attachments were associated with depression and anxiety. Conclusion: This study demonstrates
differences in adolescents’ attachment to fathers, mothers, and peers and the need for targeted interventions for groups
of adolescents with moderate levels of parent-child and peer attachment.
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1 Introduction
Attachment is a deep, secure, and long-lasting emotional bond that an individual forms with an

important other at an early age. It endures throughout life and offers security and comfort [1]. Researchers
have always studied attachment from the perspective of multiple subjects. Parent-child attachment and peer
attachment are the two primary attachment bonds for kids and teenagers. The emotional connection between
a baby and a particular object, particularly the attachment between a baby and its mother—was the primary
emphasis of early attachment theory. As studies have advanced, researchers have shown that attachment
requirements and feelings continue “from cradle to grave,” accompanying people throughout their lives.
The most fundamental of these, parent-child attachment, is linked to a person’s healthy psychological
development [2] and significantly influences the formation of other attachment relationships [3]. As a
result, it is also the most crucial attachment bond during childhood. Nevertheless, when people approach
puberty, they progressively interact with people other than their immediate family and establish strong
emotional bonds.
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Teenagers encounter more school life than home life, even though the parent-child connection remains
the most fundamental attachment bond for people in adolescence. People’s emotional ties to their peers
get stronger [4]. According to the multiple attachments phenomenon, adolescents who form strong attach-
ment bonds with significant others—like peers and primary caregivers—are better able to withstand the
negative effects of life’s many setbacks, which promotes psychological growth and the formation of a sound
personality [5]. Adolescents’ parent-child and peer attachments contribute to individual development, and
the roles played by these attachments also show some similarities. On the one hand, adolescents’ social
needs with peers are constantly increasing, and their influence from friends is gradually increasing. As their
sense of independence awakens, their relationship with their parents changes towards equal interaction, so
adolescents perceive their parents’ support to be gradually equal to that of their peers [6]; on the other hand,
although parents gradually relax their supervision as their children grow up and give them more space to
spend with their friends, they still have an unshakable influence on their children [7].

The Internal Working Model (IWM), a mental model of self-worth assessments and perceptions of
support from others, is formed by people during attachment formation. According to Armsden and Green-
berg’s investigation into the IWMs of adolescent attachment, adolescents’ attachment objects are primarily
their parents, peers, and other significant individuals, and they believe that adolescent attachment includes
trust in attachment objects, communication with attachment objects, and alienation caused by inappropriate
responses from attachment objects [8]. Ultimately, attachment is divided into trust, communication, and
alienation. Among them, adolescents may feel positive emotions through communication and trust, but
they may experience bad emotions through alienation. IWMs are not set in stone, even though they are
developed early in life. As relationships with others change and experiences accumulate, especially new
positive adult relationships emerge, IWMs may be adjusted or changed, impacting existing attachment
patterns [9]. According to IWMs, researchers have previously divided attachment relationships into three
types: secure attachment has a positive self and a positive other; avoidant attachment has a positive self and a
negative attachment; and anxious attachment has a negative self and a positive other [10]. Later, researchers
identified an attachment type that vacillates between avoidant and anxious attachment and is uncertain about
handling close relationships, which they named disorganized attachment [11]. Additionally, some academics
distinguish between two categories of attachment relationships: secure and insecure [12].

Prior studies on parent-child and peer attachments have mostly taken a variable-centered approach.
The variable-centered method, on the other hand, assumes that all people are at the same level and often
analyze using the mean and standard deviation of item scores. It reveals the types of parent-child and peer
attachments at the group level. However, in reality, this is not the case, and there is a significant likelihood
of father role absence in the adolescent population. If adolescents do not have emotional engagement with
their dads as they grow up, it can lead to several emotional and behavioral issues [13]. Therefore, adolescents
from diverse backgrounds also experience different attachment situations. For example, adolescents may
exhibit high levels of peer attachment but low levels of parent-child attachment, or they may have very good
mother-child attachment but low levels of father-child attachment. The person-centered approach, which
has been used in many research studies in recent years, entails determining a person’s category based on
sample data and integrating it with information like theoretical assumptions and model fitting to identify
many possible kinds of analysis. This method can better explain sample variability between subgroups, show
the consequences of mixed effects across dimensions, pinpoint certain conditions for theoretical models,
and show how subgroups relate to the end variable [14,15]. One study employed a person-centered approach
and classified attachment relationships into five subtypes using latent profile analysis (LPA) to investigate
the partner, peer, and parent-child attachment of Finnish youths between the ages of 17 and 19: All secure,
All insecure, Parents insecure-Peers secure, Parents secure-Friend insecure and Parents secure-Partner
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insecure [16]. Other studies have classified adolescent parent-child and peer attachment types as insecure
parent-peer attachment, secure parent-insecure peer attachment, insecure parent-secure peer attachment,
and secure parent-peer attachment [17]. China’s nuclear families are deeply influenced by Confucianism,
which emphasizes traditional family values such as ‘men being responsible for the outside world and women
being responsible for the home’ and ‘the husband being the leader and the wife following him’. These values
have led to a lack of fatherly figures in many Chinese families and differences in mother-child and father-
child attachments [18]. Cultural differences should also be fully considered when exploring attachment
relationships. Therefore, a person-centered approach based on sample data classification can more effectively
conduct targeted research.

More research is needed to fully understand how parent-child and peer attachments develop. It has
been established how parent-child attachment develops. Despite starting in infancy, parent-child attachment
evolves as people mature. Adolescents, in particular, experience quick changes in both their internal and
external environments, and they may also experience fluctuations in their connection to their parents [19].
According to existing studies, the average degree of attachment styles varies from childhood to late
adolescence. Adolescents become more avoidant in their attachment to their mothers, and the overall level
decreases [20]. The focus of attachment gradually changes as children become older, with peers having a
greater impact on teenagers [21] and peer attachment growing from adolescence to early adulthood [22].
According to a study that collected longitudinal attachment data on Americans aged 13 to 72, attachment
levels often tend to decline throughout a person’s life. Consequently, it’s important to monitor changes
in adolescent parent-child and peer attachments [23]. One study explored peer attachment and parent-
child relationships from a person-centered approach. It classified the peer attachment and parent-child
relationships of high school students into three latent profiles: poor, moderate and good peer attachment
and parent-child relationships [24]. However, the study only classified the parent-child relationship into
two scores, the father-child and mother-child relationships, without delving into the emotional connection
between adolescents and their parents. latent transition analysis (LTA) is a longitudinal extension of LPA
that can comprehensively examine the horizontal measurement and longitudinal change description of
latent variables. It evaluates the transition probability between subtypes over time and enables the person-
centered examination of sample data subtypes. To better understand the developmental trends of adolescents’
attachment relationships and the variations in their impact on internalizing problems, LTA can be used to
concurrently explore various combinations and patterns of change in parent-child and peer attachments.

Numerous theoretical and empirical studies have shown that attachment relationships can profoundly
impact adolescents’ internalizing problems. Attachment theory states that an individual’s early secure
attachment experience with a primary caregiver helps them to obtain love and support, making it easier for
the individual to trust others, establish positive interpersonal relationships, and cope with the emotional
problems that arise in life with optimism [25]. Children in secure attachments have a sense of security
and experience more positive emotions [26]. These kids have better social skills and emotional regulation
abilities when they reach adolescence, are more likely to use healthy coping mechanisms when faced with
difficulties [27], and are better able to lessen internalizing problems [28,29]. This opinion is also supported
by empirical research. Insecure parent-child attachment has a preceding Function on individual depression
and anxiety [15] and can predict emotional problems [30,31]. According to developmental contextual theory,
developmental factors such as family and peers interact to influence adolescents [32]. Peer attachment has
also been demonstrated to have a negative predictive on emotional challenges like depression and anxiety [33]
and to mitigate the negative of adverse familial circumstances on the development of teenage psychological
health [34]. A study on attachment and child development in black families shows that the correct use of
attachment theory can help children withstand social pressures, promote their safety, and promote positive
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development [35]. Results from meta-analyses lend credence to the notion that adolescents who have stable
attachment bonds may be less susceptible to anxiety and depressive symptoms [36,37]. Neuroscientific
evidence reveals the co-morbidity of depression and anxiety as major components of internalizing problems,
requiring a comprehensive and individualized approach to explore their impact on attachment [38,39].
However, the study’s results show cross-cultural differences. According to a study of college students in the
United States, peer and mother-child attachments were closely associated with internalizing difficulties, while
father-child attachment had no effect on either of these aspects [40]. On the other hand, a study conducted
in Pakistan on 936 late adolescents revealed that while peer and maternal attachment quality did not directly
correlate with depression and anxiety symptoms, paternal attachment did have a direct predictive effect on
depressive symptoms [41]. Research by Chinese scholars has shown that adolescents’ attachment to parents
and peers has a certain impact on their emotional and behavioral problems [42,43]. Therefore, this research
topic is worth exploring further in terms of the relationship between different parent and peer attachment
subtypes in Chinese adolescents and adolescents’ internalizing problems.

In conclusion, this study employed adolescents as participants and utilized LTA to examine the latent
profiles and transitions of parent-child and peer attachment at two-time points to confirm the predictive
significance of various subtypes of peer and parent attachment on internalizing issues in adolescents.

2 Materials and Methods

2.1 Participants and Procedure
The research protocol was reviewed and approved by the Medical Ethics Committee of the First Affili-

ated Hospital of the Medical College of Shihezi University (KJ2023-476-01) before the study commenced.
This study adopts a longitudinal design. Students from 3 junior high schools and 1 senior high school in

Northwest China were selected for two formal surveys. After obtaining the consent of the school adminis-
trations, participants, and their guardians, invitation letters were sent to the students in September 2023 (T1)
and September 2024 (T2), 4–6 non-graduating classes were selected from each school to conduct a paper
questionnaire by professionally trained psychology postgraduate students. During the administration of the
test, the master tester explained in detail to all participants the instructions for guiding the questionnaire
and how to answer the questions, emphasizing the anonymity of the administration and the fact that the
purpose of the test was for research purposes only, to allay the concerns of the subjects. After completing
the questionnaire, the questionnaires were collected on the spot, and the whole process took about 30 min.
After excluding 38 invalid questionnaires (missing values more significant than one-third of the total number
of questions, option answers show regularity), a total of 1008 valid questionnaires were finally recovered
in the first questionnaire survey (T1), and 914 valid tracking questionnaires were recovered in the second
questionnaire survey (T2). The respondents’ ages ranged from 12–17 years old (mean = 14.16, standard
deviation (SD) = 1.41), with male students constituting 46.80% of the respondents. As for socio-demographic
characteristics, 18.9% were only children, and 81.1% were not two-parent families. As for socio-demographic
characteristics, 18.9% were only children and 81.1% were not only children; 87.6% were two-parent families,
9.1% were single-parent families, and 3.3% were reconstituted families.

The attrition rate between the two administrations was 9.33%, and there were no statistically significant
differences (p-value > 0.05) in terms of gender and age in T1 between the attrition subjects and the follow-
up subjects.
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2.2 Measures
2.2.1 Parent-Child Attachment Scale

The parent-child attachment questionnaire modified was used to assess parent-child attachment [44].
The questionnaire consists of two sub-questionnaires: father-child attachment and mother-child attachment.
Each sub-questionnaire contains 15 questions with a 5-point Likert scale ranging from 1 (rarely or never true)
to 5 (almost always or always true), covering three core dimensions: trust, communication, and alienation.
Calculating the average value of each dimension, adding the scores of the two dimensions of communication
and trust, and subtracting the score of the alienation dimension, the sum obtained is the final score of
adolescent parent-child attachment. The higher the score, the stronger the parent-child attachment. In this
study, Cronbach’s α of the scale for T1 and T2 are 0.83 and 0.84, respectively, and the Cronbach’s α of the
sub-questionnaires are in the range of 0.76–0.90.

2.2.2 Peer Attachment Scale
The peer attachment subscale of the Parent-Peer Attachment Questionnaire was used to assess peer

attachment [8]. The questionnaire consists of 25 questions covering the three core dimensions of trust,
communication, and alienation. Items were rated on a 5-point Likert scale ranging from 1 (rarely or never
true) to 5 (almost always or always true). Calculating the average value of each dimension, adding the scores
of the two dimensions of communication and trust, and subtracting the score of the alienation dimension,
the sum obtained is the final score of adolescent peer attachment. The higher the score, the stronger the
peer attachment. In this study, Cronbach’s α of the scale for T1 and T2 are 0.81 and 0.84, respectively, and
Cronbach’s α of the sub-questionnaires are in the range of 0.68–0.91.

2.2.3 Depression Scale
The Center for Epidemiological Studies-Depression (CES-D) was used to assess the frequency of

depressive symptoms or feelings in the past week, with a focus on depressive mood [45]. The scale consists
of 20 questions, 4 of which are reverse scored. Items were rated on a 4-point Likert scale ranging from 0 (did
not apply to me at all) to 3 (applied to me very much or most of the time). In this study, the Cronbach’s α of
the scale for T1 and T2 are 0.79 and 0.82, respectively.

2.2.4 Anxiety Scale
The Self-Rating Anxiety Scale (SAS) was used to assess subjects’ subjective feelings of anxiety and

changes in their lives [46]. The scale consists of 20 questions, 5 of which are reverse scored. Items were rated
on a 4-point Likert scale ranging from 0 (did not apply to me at all) to 3 (applied to me very much or most
of the time). In this study, Cronbach’s α of the scale for T1 and T2 are 0.75 and 0.80, respectively.

2.3 Statistical Analysis
A small number of missing items were present in this study’s data; therefore, missing values were

processed before data analysis. Since missing data were less than 1% of the total data, missing data were
processed using full information maximum likelihood estimation.

The data collected was stored and processed using SPSS 26.0 software. The data were then further
analyzed using Mplus 8.3. First, we conducted LPA for each time point to explore the different characteristics
of parental and peer attachment at each time point separately. Starting with the initial model, the number
of profiles in the model gradually increased until the model that fit the data best was found. Model fit
indices included the Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC), Adjusted
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BIC (aBIC), Entropy, Lo-Mendell-Rubin Likelihood Ratio Test (LMR-LRT), and Bootstrapped likelihood
ratio test (BLRT). Smaller values of AIC, BIC, and aBIC indicate better model fit [47]. Entropy is a measure of
classification accuracy, with higher values indicating better classification quality [48]. The LMRT and BLRT
are significance tests between two models with k classes against k-1 classes; a significant p-value indicates
that the k class is better [49]. Based on the results of LPA, unconditional latent transition analysis (LTA) was
adopted to examine the membership of distinct latent profiles and how individuals move between profiles
over time. On this basis, Analysis of Variance (ANOVA) and Multiple Comparison Tests were used to test
whether there were significant differences in depression and anxiety across attachment subtypes.

3 Results

3.1 Common Method Bias Control and Test
Given the common method bias and need for social approval that self-report scales may cause, some

inverse scoring questions are introduced into the questionnaire to enhance the authenticity and reliability
of the data. Multiple variables were involved in the study, and adolescents answered all, so we tested for
common method bias by controlling for the effects of an unmeasured latent methods factor (ULMC). The
two internalizing problem variables in this study, plus the nine dimensions of parental and peer attachment,
totaled 11 factors, and a two-factor model was built based on the 11-factor validated factor analysis model plus
the method factor as the global factor. The results for the two-time points are shown in Table 1, for which this
would have demonstrated a significant common method bias if the two-factor model had fitted significantly
better than the original measurement model, with changes in comparative fit index (CFI) and Tucker–
Lewis index (TLI) of more than 0.1 and changes in root mean square error of approximation (RMSEA) and
standardized root mean square residual (SRMR) of more than 0.05 [50]. The results show that the fit index
after adding the method factor did not significantly improve, indicating no serious common method bias at
both time points.

Table 1: Results of the common method bias test

Time Model χ2 df χ2/df CFI TLI RMSEA SRMR
T1 11-factor 14,020.11 4315 3.25 0.767 0.759 0.050 0.063

11-factor+methods factor 12,959.10 4276 3.03 0.767 0.757 0.050 0.062
T2 11-factor 14,182.51 4315 3.29 0.794 0.785 0.050 0.065

11-factor+methods factor 13,514.63 4280 3.16 0.780 0.772 0.049 0.063

Note: CFI, comparative fit index; TLI, Tucker–Lewis index; RMSEA, root mean square error of approximation;
SRMR, standardized root mean square residual.

3.2 Descriptive Analysis Results
The descriptive information of the variables used in the current study at the two-time points, T1 and

T2, are presented in Table 2. Using the Student’s t-test to explore the difference between parental and peer
attachment at two-time points, it was found that the difference between father-child attachment at T1 and T2
was not significant, t = –3.89, p > 0.05; while the difference between mother-child attachment at T1 and T2
was significant, t = 1.27, p < 0.05, Cohen’s d = 0.03, and the effect size was less than 0.2, which can be ignored;
the difference in peer attachment at the two time points T1 and T2 was not significant, t = –3.72, p > 0.05.
The results show that there was no change in parent and peer attachment at the two-time points.
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Table 2: Mean and standard deviation of parental and peer attachment

T1 T2

Mean Standard deviation Mean Standard deviation
Father-child trust 3.68 1.04 3.75 1.03

Father-child communication 2.94 1.15 3.09 1.17
Father-child alienation 2.30 0.84 2.29 0.86

Mother-child trust 3.98 0.94 3.97 0.94
Mother-child communication 3.64 1.12 3.64 1.09

Mother-child alienation 2.07 0.78 2.15 0.86
Peers trust 3.53 0.69 3.61 0.68

Peers communication 3.45 0.89 3.61 0.85
Peers alienation 2.39 0.64 2.43 0.72

Father-child attachment 1.44 0.85 1.52 0.85
Mother-child attachment 1.85 0.81 1.82 0.81

Peers attachment 1.53 0.63 1.60 0.60
Depression 1.87 0.60 1.85 0.61

Anxiety 1.85 0.49 1.85 0.51

The Pearson correlation matrix is shown in Table 3. The results of the correlation analysis show that the
dimensions of parent attachment and the dimensions of peer attachment are significantly correlated with
depression and anxiety (p < 0.05).

Table 3: Bivariate correlations of study variables at two points in time

1 2 3 4 5 6 7 8 9 10 11
1. Father-child trust 1 0.78*** −0.43*** 0.53*** 0.46*** −0.24*** 0.35*** 0.37*** −0.12*** −0.36*** −0.27***

2. Father-child communication 0.81*** 1 −0.44*** 0.48*** 0.56*** −0.26*** 0.31*** 0.39*** −0.07* −0.30*** −0.23***
3. Father-child alienation −0.37*** −0.41*** 1 −0.20*** −0.24*** 0.50*** −0.10*** −0.14*** 0.29*** 0.37*** 0.30***

4. Mother-child trust 0.53*** 0.51*** −0.33*** 1 0.82*** −0.44*** 0.35*** 0.37*** −0.14*** −0.36*** −0.28***
5. Mother-child communication 0.47*** 0.59*** −0.30*** 0.82*** 1 −0.45*** 0.29*** 0.34*** −0.06* −0.26*** −0.20***

6. Mother-child alienation −0.30*** −0.31*** 0.51*** −0.44*** −0.41*** 1 −0.10*** −0.10*** 0.28*** 0.33*** 0.30***
7. Peers trust 0.42*** 0.39*** −0.24*** 0.44*** 0.36*** −0.18*** 1 0.85*** −0.42*** −0.37*** −0.28***

8. Peers communication 0.44*** 0.45*** −0.24*** 0.43*** 0.38*** −0.18*** 0.86*** 1 −0.40*** −0.40*** −0.29***
9. Peers alienation −0.11*** −0.05* 0.39*** −0.15*** −0.06* 0.43*** −0.25*** −0.25*** 1 0.49*** 0.35***

10. Depression −0.36*** −0.31*** 0.37*** −0.42*** −0.33*** 0.39*** −0.42*** −0.44*** 0.53*** 1 0.77***
11. Anxiety −0.29*** −0.26*** 0.33*** −0.38*** −0.30*** 0.36*** −0.34*** −0.35*** 0.48*** 0.80*** 1

Note: *p < 0.05; ***p < 0.001; The diagonal line above relates to time point T1, and the diagonal line below relates
to time point T2.

3.3 Latent Profile Analysis (LPA)
To explore and analyze the subtypes of adolescent attachment, this study used latent profile analysis,

using the nine dimensions of father-child trust, father-child communication, father-child alienation, mother-
child trust, mother-child communication, mother-child alienation, peer trust, peer communication, and
peer alienation as indicators, and extracted a model with profiles 1 to 5. Table 4 summarizes the fit indices
of the LPA models for parent-child and peer attachments at each time point. The data show that from one-
profile model to five-profile model, the AIC, BIC and aBIC gradually decrease, the entropy value of all
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models exceeds 0.8, indicating that the accuracy of all models is acceptable. However, the LMR values of
the four-profile models at the T1 and T2 time points were no longer significant, indicating that the four-
profile models were not significantly better than the three-profile model. Combining all the indicators and
theoretical justifications, the three-profile model was ultimately selected as the best model for both T1 and T2.

Table 4: Fit indices and class proportions for 1- to 5-profile models

Time Class AIC BIC aBIC Entropy LMR-LRT BLRT Proportion (%)
T1 1 21,291.95 21,378.67 21,321.50 — — — —

2 19,346.21 19,481.11 19,392.19 0.883 <0.001 <0.001 33.15/66.85
3 18,730.13 18,913.20 18,792.52 0.862 <0.001 <0.001 18.49/44.20/37.31
4 18,344.73 18,575.98 18,423.54 0.867 0.012 <0.001 12.80/11.93/38.73/36.54
5 17,998.26 18,277.70 18,093.50 0.878 0.037 <0.001 13.13/11.71/30.53/37.97/6.67

T2 1 21,566.16 21,652.88 21,595.71 — — — —
2 19,545.83 19,680.73 19,591.81 0.862 <0.001 <0.001 62.80/37.20
3 18,773.97 18,957.05 18,836.37 0.860 <0.001 <0.001 22.98/46.72/30.31
4 18,456.05 18,687.30 18,534.86 0.882 0.133 <0.001 21.66/6.35/42.34/29.65
5 18,103.71 18,383.15 18,198.95 0.910 0.267 <0.001 8.53/14.44/5.58/42.45/28.99

Note: AIC, Akaike information criterion; BIC, Bayesian information criterion; aBIC, adjusted
BIC; LMR-LRT, Lo-Mendell-Rubin likelihood ratio test; BLRT, bootstrapped likelihood ratio
test. Bolding indicates the final choice of model.

Table 5 presents the average probability of membership of each profile (row) after classifying the
attachment into three profiles (columns). The diagonal values are the classification accuracy probabilities.
The probabilities of accurate classification of the three profiles in T1 are 95.3%, 91.0% and 94.3%, and the
probabilities of accurate classification of the three profiles in T2 are 95.4%, 94.3% and 91.2%, respectively,
indicating that the model that classifies attachments into three profiles has good discriminant ability and
reliable classification results at both time points.

Table 5: Accuracy probabilities of the three latent profiles

Time Latent profile (Proportion) Probability of
average

attribution to
each profile

Class 1 Class 2 Class 3
T1 Class 1 (18.49%) 0.953 0.047 0.000

Class 2 (44.20%) 0.026 0.910 0.064
Class 3 (37.31%) 0.000 0.057 0.943

T2 Class 1 (22.98%) 0.954 0.046 0.000
Class 2 (46.72%) 0.023 0.943 0.034
Class 3 (30.31%) 0.000 0.088 0.912

Note: Bolding indicates the classification accuracy probabilities.

Each potential profiles of parental and peer attachment corresponds to a subtype. The distinct charac-
teristics of the three profiles at the two-time points are shown in Table 6. Figs. 1 and 2 visually display the
mean scores of the three subtypes on each dimension, according to which the subtypes of parental and peer
attachment can be named.
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The entries of the attachment scale used in this study are rated from 1 to 5 with a median of 3. The range
of scores is from 1 to 5, and the cut-off points for low, medium, and high on the scale are 2.3 and 3.7. The
scores for each dimension are calculated as averages so that scores lower than 2.3 can be referred to as low,
scores higher than 3.7 as high, and scores between 2.3 and 3.7 as medium. Class 1 scored between 2.3 and 3.7
on all three dimensions of peer attachment, 2.2 to 3.7 on the trust and alienation dimensions of father-child
attachment and mother-child attachment, and the mean score on the communication dimension was less
than 2. Therefore, class 1 was named ‘poor parent-child communication’. Class 2 scored between 2.3 and 3.7
on the dimensions of father-child attachment and peer attachment, with the trust dimension of mother-child
attachment higher than 3.7, the communication dimension of mother-child attachment in the middle, and
the alienation dimension of mother-child attachment lower than 2.3. However, the combined scores of the
three profiles revealed that each profile showed high scores on mother-child attachment, and therefore, class
2 was named as the ‘moderate attachment’. Class 3 scored higher than 3.7 on the trust and communication
dimensions and lower than 2.3 on the detachment dimension in all three types of attachment, so class 3 was
named the ‘good attachment’.

Table 6: Descriptive statistics for the three latent profiles

Time Latent profile
(Proportion)

Mean ± Standard deviation (SD)

Father-
child trust

Father-
child com-
munication

Father-
child

alienation

Mother-
child trust

Mother-
child com-
munication

Mother-
child

alienation

Peers trust Peers com-
munication

Peers
alienation

T1 Class 1 (18.49%) 2.53±0.91 1.80±0.89 2.75±0.96 2.42±0.68 1.93±0.67 2.63±0.89 3.09±0.76 2.84±0.98 2.55±0.67
Class 2 (44.20%) 3.34±0.89 2.40±0.78 2.54±0.80 3.98±0.53 3.51±0.76 2.23±0.70 3.38±0.62 3.23±0.79 2.46±0.65
Class 3 (37.31%) 4.44±0.43 3.87±0.69 1.91±0.64 4.62±0.37 4.45±0.53 1.70±0.59 3.83±0.55 3.88±0.69 2.26±0.60

T2 Class 1 (22.98%) 2.80±1.00 1.95±0.84 2.74±0.86 2.61±0.69 2.14±0.70 2.72±0.81 3.17±0.74 3.03±0.88 2.58±0.68
Class 2 (46.72%) 3.63±0.82 2.88±0.86 2.48±0.78 4.12±0.50 3.78±0.66 2.26±0.82 3.50±0.57 3.48±0.71 2.55±0.71
Class 3 (30.31%) 4.65±0.42 4.27±0.60 1.65±0.58 4.77±0.30 4.58±0.47 1.56±0.53 4.10±0.44 4.25±0.57 2.12±0.67

The LPA at both time points supported the three-profile model, and the mean scores for each of the
nine dimensions in each profile were relatively close between the two-time points, suggesting that there
was consistency and stability across time in the LPA classification results of this study. The absence of
low attachment subtypes in LPA results suggests that the vast majority of adolescents have attachment
relationships at intermediate levels and above.

3.4 Latent Transition Analysis (LTA) of Parent-Child and Peer Attachment
On the basis that the three-profile model for T1 and T2 was optimal, a potential shift analysis was

performed to analyze the shifts between the different subtypes between the two-time points.
The results of the two-time points obtained from LTA are not identical to the results of LPA at different

time points; the categorisation criteria for the two time points in LPA are determined individually to
minimise the fit function of the respective models; however, the class means, and variances of the dimensions
have to be set equal across the time points in LTA to make the categories comparable between the two time
points before and after [51]. Based on the three-profile model of LPA, the LTA is also set as a three-profile
model, and the corresponding entropy of the model is 0.887, which indicates that the model classification
accuracy is acceptable.
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Figure 1: The sample means of latent profiles for parent-child and peer attachments at the T1 time point. Note: The
y-axis represents the mean score of parent-child and peer attachments. All the dimensions of each scale are listed on
the x-axis

Figure 2: The sample means of latent profiles for parent-child and peer attachments at the T2 time point. Note: The
y-axis represents the mean score of parent-child and peer attachments. All the dimensions of each scale are listed on
the x-axis
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Table 7 shows the percentage of people with different subtypes of shifts in parent-child and peer attach-
ments; for example, the result shows that it indicates that among all subjects, 17.0% remained unchanged
in poor parent-child communication profile, 33.8% shifted from poor parent-child communication profile
to moderate attachment profile, and only 1.1% shifted from poor parent-child communication profile to
good attachment profile. As can be seen in the last row (percentage of each subtype in T1) and the last
column (percentage of each subtype in T2), there was a slight decrease in the percentage of poor parent-child
communication profile (from 21.9% to 21.0%), a slight increase in the percentage of moderate attachment
profile (from 40.4% to 40.5%), and a significant increase in the percentage of good attachment profile (from
37.7% to 38.5%).

Table 7: Cross-tabulation of parent-child and peer attachments transition types

T1 poor
parent-child

communication

T1 moderate
attachment

T1 good
attachment

T1 percentage
of each class

(number)
T2 poor parent-child communication 0.170 0.040 <0.001 0.210 (192)

T2 moderate attachment 0.038 0.334 0.033 0.405 (370)
T2 good attachment 0.011 0.030 0.345 0.385 (352)

T2 percentage of each class (number) 0.219 (200) 0.404 (369) 0.377 (345) 1.000 (914)

Table 8 shows the probability of members of different subtypes remaining in the original subtype or
switching to other subtypes at the next time. The diagonal of the transition matrix indicates the probability
that a subject will remain in the same subtype at two adjacent time points. As seen from Table 8, from
T1 to T2, the probability that adolescents in good attachment profile will remain in the same subtype is
the highest (88.6%). In comparison, adolescents in moderate attachment profile (80.3%) and poor parent-
child communication profile (78.5%) show slightly lower stability. Among the adolescents who experienced
a change, those who belonged to moderate attachment profile at T1 were more likely to change to poor
parent-child communication profile (the probability of change was 17.2%). Adolescents in poor parent-child
communication profile and good attachment profile were more likely to change to moderate attachment
profile over time (the probability of change was 10.7% and 9.0%, respectively).

Table 8: Probability of potential transitions for different subtypes of T1 and T2

Time T1

Poor
parent-child

communication

Moderate
attachment

Good
attachment

T2 Poor parent-child communication 0.785 0.172 0.043
Moderate attachment 0.107 0.803 0.090

Good attachment <0.001 0.114 0.886

Note: Bolding indicates the probability of remaining in the original subtype.
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3.5 The Role of Latent Profiles of Peer Attachment and Parent-Child Relationships
The mean scores for depression and anxiety for T1 and T2 across the three subtypes are shown in Fig. 3.

At both time points, the poor parent-child communication profile had scores of two or more for depression
and anxiety, followed by the moderate attachment profile with scores ranging from 1.89–1.95, and the good
attachment profile with the lowest scores for depression and anxiety, which did not exceed 1.7 at either
time point.

Figure 3: Depression and anxiety scores in each subtype at T1 and T2 time points

To investigate how the different types of parent-child and peer attachments relate to adolescents’
internalization problems, an analysis of variance was used to test whether there were significant differences in
depression and anxiety between different attachment subtypes. The results are shown in Table 9. The subtypes
of parent-child and peer attachments at T1 played a crucial role in determining levels of adolescent depression
(F = 84.29, p < 0.001). Multiple comparison tests found that, in terms of adolescents’ depression levels,
poor parent-child communication profile was significantly higher than moderate attachment profile, and
moderate attachment profile was significantly higher than good attachment profile. T1 subtypes of parent-
child and peer attachments played a crucial role in shaping adolescent anxiety (F = 55.51, p < 0.001). Multiple
comparison tests found that, in terms of adolescent anxiety levels, poor parent-child communication profile
was significantly higher than moderate attachment profile, and moderate attachment profile was significantly
higher than good attachment profile. The results at time point T2 were similar to those at time point
T1. Furthermore, the significance of T2 parent-child and peer attachment subtypes about adolescents’
internalization problems was more pronounced, as evidenced by the fact that the F values and the differences
between the maximum and minimum means for the two variables of depression and anxiety were larger
than at T1. Extreme group comparison found that the difference in depression scores between the T1 and T2
subtypes was greater than anxiety scores.
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Table 9: Comparisons of outcomes across latent profile membership

Multiple comparison (Mean ± SD) F Multiple
comparison

Extreme group
comparison

1© poor
parent- child
communica-

tion

2© moderate
attachment

3© good
attachment

Max-min Cohen’s d

T1 depression 2.27±0.68 1.95±0.57 1.63±0.48 84.29*** 1©> 2©> 3© 0.63 0.06
T1 anxiety 2.13±0.54 1.90±0.44 1.69±0.45 55.51*** 1©> 2©> 3© 0.43 0.05

T2 depression 2.24±0.63 1.89±0.56 1.49±0.47 113.50*** 1©> 2©> 3© 0.75 0.05
T2 anxiety 2.11±0.51 1.90±0.48 1.57±0.39 87.49*** 1©> 2©> 3© 0.54 0.04

Note: ***p < 0.001.

4 Discussion

4.1 Subtypes of Parent-Child and Peer Attachments at Two-Time Points and Their Characteristics
The nine variables of parent-child and peer attachments in our study exhibited fairly significant positive

correlations in both T1 and T2, suggesting that it is feasible to use these dimensions for both LPA and
LTA. This study found three subtypes of adolescent parent-child and peer attachments: poor parent-child
communication profile, moderate attachment profile, and good attachment profile. Among them, more than
30% of the adolescents belonged to the good attachment profile at both T1 and T2, and they were inclined
to trust others and keep lines of communication open with their parents and friends. Moderate attachment
profile was the most numerous subtypes at both T1 and T2, with nearly half of the adolescents at a moderate
level on all dimensions of parent-child and peer attachments. While they can maintain moderate trust and
communication with their parents and friends and perceive an emotional connection with significant others,
they also exhibit some distance and have shown some independence in their lives. Notably, adolescents
in the moderate attachment profile showed slightly higher mother-child trust and slightly lower father-
child communication. This outcome might result from moms spending more time with their children,
taking on more child-related responsibilities, and acting as the primary caregiver in the family structure.
Adolescents have greater faith in their mothers [52]. While males also make an effort to participate in
parenting activities, they mostly serve as facilitators and spend far less time with their children than mothers.
Fathers and children engage in less communication activities. As a result, father-child communication is poor
among adolescents [53]. The subtype with the lowest number at both T1 and T2 was the poor parent-child
communication profile, with about one in five adolescents lacking communication with their parents while
still being able to show moderate attachment feelings when confronted with friends. Overall, LPA at the two-
time points showed good fit indices and high classification accuracy for the three-type model, suggesting
that these three subtypes can represent the typical types of parentals and peer attachment in China.

The present study did not identify the subtype of poor parent-child attachment-poor peer attachment
through LPA, suggesting that adolescents in a school environment can generally establish relationships
with peers that give warmth and support to each other, consistent with previous research. Individual peer
relationships are formed during adolescence, and adolescents at this stage are more likely to perceive positive
peer relationships and to be more integrated with their peer group [54]. Since teenagers spend more time with
their friends, friendships become more secure and reach a point where both parties are willing to confide
in one another. As a result, friends serve a vital purpose. At the same time, secure peer attachment provides
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individuals with the social competence and adaptability to interact with their peers, which is conducive
to the formation of a good level of self-esteem and emotional well-being and the achievement of better
self-development in adolescents [55,56]. It is crucial to clarify that the absence of other kinds in the data—
such as the bad parent-child attachment-poor peer attachment profile—is not accurate; rather, it is that
this subtype was not identified using the LPA and LTA model selection criteria. Furthermore, although
the present study found that adolescents’ peer and parent-child attachments may not always be in perfect
harmony, it is undeniable that the connections individuals forge with their peers are intimately tied to the
attachment patterns they developed with their primary caregivers during their early years. Strong family ties
can encourage people to interact well, build strong emotional links with peers, trust others, and maintain
this positive attachment style in later life [3].

In summary, this study covered a wider variety of parent-child and peer attachment connections among
Chinese adolescents by using a person-centered approach to establish three possible parent-child and peer
attachment subtypes. Regarding the scoring method of parent-child and peer attachments, it is not rigorous
enough to examine the extent of adolescents’ parent-child and peer attachments by simply calculating the
total score or examining the score of a particular dimension. It is necessary and meaningful to fully consider
the situation perceived by individuals under the influence of parent-child and peer attachments. On the other
hand, in terms of the combination status of different dimensions of parent-child and peer attachments, the
relationship between the dimensions is not fixed; they may be the same high and low, or there may be high
and low, which is also worth considering.

4.2 Transformative Features of Parent-Child and Peer Attachments
The current study discovered that the subtypes of parent-child and peer attachments evolve. About 80%

of the original poor parent-child communication profile remained unchanged, and about 10% changed to
moderate attachment profile. Nearly 80% of the original moderate attachment profile remain unchanged, less
than 20% change to poor parent-child communication profile, and about 10% change to good attachment
profile. More than 80% of the original good attachment profile remain unchanged, a small number change to
moderate attachment profile, and a very small number change to poor parent-child communication profile.
Overall, roughly 80% of each type will remain unchanged. For the subtypes at either end of the spectrum,
about 10% will shift in the other direction, mainly to the proximity subtype. The result is a slight decrease
in the percentage of poor parent-child communication profile and a slight increase in the percentage of
moderate attachment profile and good attachment profile.

The results are not the same as those of Western research. According to a follow-up study conducted
on young Americans aged 7 to 19, the quality of attachment decreased gradually as they grew older, and
they showed more avoidant or anxious emotional interactions [57]. A different study, however, found that
mother-child attachment was rather stable among White adolescents in Western Europe, with the majority
of sub-items at moderate levels [58]. The current study showed that attachment bonds are generally more
stable among Chinese adolescents. Apart from the unaltered state, there are instances where teenagers with
moderate attachment profiles and bad parent-child communication profiles have moved to higher subtypes,
indicating that the attachment bonds of Chinese teenagers are steady and getting better. This trend may be
explained by the spiritual teachings of “father and son have kinship” and “friends have trust” in traditional
Chinese culture, which help adolescents develop positive attachment bonds with their parents and peers
and perceive the emotional connection with significant others more deeply as they grow. However, it is
worth noting that adolescents in moderate attachment profile are more likely to shift to poor parent-child
communication profile if they are not maintained. Therefore, in addition to intervening with adolescents
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with poor parent-child communication profile, it is necessary to intervene with adolescents with moderate
attachment profile in practice to avoid progression toward a lack of communication with parents.

4.3 Effects of Parent-Child and Peer Attachments Subtypes on Internalizing Problems of Adolescents
The current study reveals that the subtypes of parent-child and peer attachments played a notable

part in adolescent internalizing issues. The poor parent-child communication profile was the least helpful
in improving internalizing problems in adolescents, while the good attachment profile was the most
helpful in lowering internalizing problems in adolescents. Specifically, adolescents in the poor parent-child
communication profile had the highest scores for both depression and anxiety; adolescents in the good
attachment profile had the lowest scores for both depression and anxiety. Adolescents in the moderate
attachment profile had scores for both depression and anxiety that fell between the poor parent-child
communication and good attachment profiles, and the gap between depression scores was greater than
anxiety scores for all three subtypes.

The above results suggest that parent-child and peer attachment, serving as a positive emotional bond,
safeguards adolescents from internalization problems. The findings support the augmentation model of the
developmental context theory, suggesting that suitable peer attachment can amplify the positive impact of
parent-child attachment on an individual, which aligns with previous studies’ findings [5,59]. Attachment
theory states that an individual’s experience of secure attachment to a primary caregiver will help them
access love and support [1] and that positive relationships with parents and peers can be protective against
adolescent psychological problems. Furthermore, the impacts of parent-child and peer attachments on
adolescents intensify over time, leading to wider differences in the anxiety and despair that adolescents in
various subtypes create. For adolescents in the poor parent-child communication profile, due to the lack of
anxiety with their parents in their lives, they will perceive less emotional warmth and support from their
parents, have unfulfilled emotions, and are more prone to emotional problems [28]; at the same time, they
will develop negative evaluations of self and others in the process and have self-values and inability to deal
with their negative emotions rationally, increasing the risk of depression and anxiety [60]. Adolescents in
moderate attachment profile were able to obtain support and comfort from their significant others despite
life’s disappointments, which somewhat eased their emotional stress and decreased the likelihood that they
would internalize problems. Adolescents with a good attachment profile feel completely secure and have
more satisfying emotional experiences. This group of adolescents can be protected, and the formation of
internalizing problems can be decreased since they can sense greater emotional support when faced with
challenges [61].

The present study also found that the difference between depression scores of various subtypes was
greater than anxiety scores, which may be because adolescents generally have some emotional problems
when they enter the critical period of learning, so they have depression and anxiety regardless of parent-child
and peer attachment, in which anxiety arises instantly along with life events [58]. In contrast, depression
is more likely to be cumulative. Children who have a strong parent-child and peer emotional connection
can communicate and confide in relieving depression. Hence, the differences in depressed mood were more
significant than anxious mood among adolescents of different subtypes in middle school. In addition, our
study discovered that variations in the development of internalizing issues among adolescents over time
were more closely associated with the type of parent-child and peer attachments, suggesting that attachment
relationships continue to have a significant impact on adolescents and that changes in parent-child and
peer attachments are the antecedent variables in internalizing problems in adolescents. Thus, the impact of
parent-child and peer attachments on adolescents is tightly linked to attachment relationship developments
in addition to the initial base level. It is especially crucial to offer adolescents in moderate attachment
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relationships positive and successful interventions because the likelihood of both maintaining the moderate
attachment profile at its initial level and moving to a poor parent-child communication profile is higher than
the likelihood of moving to a good attachment profile.

4.4 Strengths and Limitations
By taking individual differences into account, classifying parent-child and peer attachments using an

individual-centered approach, and analyzing the traits of various subtypes of these attachment styles in
connection to internalizing problems among adolescents, our study extends and complements variable-
centered research. This study offers empirical support for dealing with at-risk groups, which has significant
practical implications for enhancing adolescents’ parent-child and peer bonds. In practice, we should focus
more on the growth of groups of adolescents with moderate attachment profiles and give preference to
adolescents who are less emotionally attached to their parents and friends. Our findings also provide further
support for determining the timing of intervention and the direction of transition. For students in poverty
and those with moderate status, interventions could target points in time with high transition likelihood and
focus on increasing transitions to better status rather than poverty. In addition, individuals with good parent-
child and peer attachments have lower levels of depression and anxiety. Strengthening parental attachments
and good relationships with friends may help to improve adolescents’ mental health.

However, the study still has shortcomings. First, the survey in our study was conducted using a self-
report scale, and it is hard to prevent social probability from influencing the study’s findings. Future studies
can measure and assess from a variety of angles, including combining self-evaluation with that of others and
including evaluations from other sources, such as teacher and parent reports. Second, although this study
conducted longitudinal tracking to discover the transformation of parental and peer attachment, the tracking
time was limited, considering the long-term nature of attachment. Future studies could further explore this
through longitudinal tracking. In addition, our study employed convenience sampling, which limited the
survey’s reach. The sampling scope could be increased in subsequent studies to confirm the results of this
one. Lastly, our study focused on parent-child attachment and peer attachment and did not fully consider
the impact of several factors, particularly other contextual factors at the family level, on adolescents [62].
Future research could include more influences to reduce unobserved bias and fully examine family contextual
factors’ impact on students’ health.

5 Conclusions
In conclusion, by using a person-centered approach in a longitudinal study, this research contributed

to our understanding of the diversity and variance of parent-child and peer attachments. Three profiles for
parent-child and peer attachments were used by LPA to identify the correct classification. With a greater
likelihood of being the original traits throughout time, the three latent traits for parent-child and peer
attachments are rather stable. The relationship between a good attachment profile and a poor parent-child
communication profile had the lowest transition probability. The study further found that transitioning from
poor parent-child communication and good attachment profiles to moderate attachment profiles is more
likely. The significance of the moderate attachment profile is underscored by our findings. Anxiety and
depression were linked to parent-child and peer attachment patterns.
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