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ABSTRACT: Objectives: Positive family functioning (FF) is critical for adolescent development, yet only a few
studies have examined this developmental trajectory pathway. This study aimed to identify different types of FF
development trajectories during junior high school students, investigate their influence on social avoidance (SA), and
further examine the mediating role of preference for solitude (PS) between them. Methods: A three-wave longitudinal
study was used with six-month intervals. Questionnaire data were collected from 436 junior high school students
in Jiangxi Province, China. Participants ranged in age from 11 to 14 years old (Mean = 12.89 years, SD = 1.08; 50.2%
male). Results: Four heterogeneous types of FF trajectories were identified: (1) a high and increasing group (14.7%);
(2) a consistently high group (36.24%); (3) a consistently moderate group (45.86%); and (4) a rapid growth group
(3.2%). The developmental trajectories of FF among junior high students significantly varied in their levels of SA
(F(3,432) = 32.03, p < 0.001). Compared to the high and increasing groups, the consistently high, consistently medium,
and rapid growth groups exhibited higher levels of SA. PS mediated the association between the developmental
trajectory of FF and SA. Conclusion: There was a close relationship between the developmental trajectory of FF and SA.
Interventions focusing on family system optimization and solitary preference management could effectively mitigate
SA behaviors. These findings are important for promoting healthy socialization in adolescents.

KEYWORDS: Developmental trajectory; family functioning; social avoidance; preference for solitude; longitudinal
study

1 Introduction

Adolescence is a critical period marked by significant physical, emotional, and social changes. During
this period, the importance of peer relationships increases, and social avoidance (SA) can profoundly
negatively impact adolescents’ psychological health and interpersonal skills [1]. According to the life course
theory, unresolved developmental issues during these critical transitionary periods can cascade into psy-
chological consequences, resulting in detrimental effects across various developmental domains [2]. Indeed,
research has consistently shown that SA among adolescents can lead to underlying psychological disorders,
including anxiety and depression [3,4], with comorbid symptoms reminiscent of various conditions, such
as the prodromal phase of schizophrenia, avoidant personality disorder, schizoid personality disorder, and
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autism spectrum disorder [5]. Therefore, the issue of SA among junior high school students is particularly
worthy of attention.

The ecological systems theory posits that the family unit is the most immediate and influential ecological
subsystem affecting adolescent development [6]. Based on this theory, a series of studies have explored the
significant role of family factors in adolescent SA [7-9]. Among these, family functioning (FF) has received
particular attention. Generally, FF is a comprehensive assessment of the effectiveness of family members in
dealing with emotional ties, family communication, internal rules, and external events [10].

A substantial body of evidence indicates that adolescents from well-functioning families can learn
effective communication skills through interactions with their parents by receiving positive emotional
support and feedback, thereby acquiring effective interpersonal communication skills [3,11,12]. Conversely,
the FF model theory indicates that the failure to fulfill essential familial roles can lead to a range of clinical
issues among members. Students from dysfunctional families often experience negative thoughts, emotions,
and anxiety from interacting with family members, students from dysfunctional families often experience
negative thoughts and emotions [13], produces a range of physical and mental health problems such as
anxiety, depression, and SA [11,14].

The Family Development Theory suggests that a family is not a static entity but a dynamic system
that evolves with the growth of its members [15,16]. However, it is regrettable that the majority of past
studies have examined the direct predictive role of FF in SA among adolescents [11,17,18], seldom considering
the dynamic changes and heterogeneity of FF over time. A “person-centered” study found that FF can be
categorized into four distinct groups: (1) low but increasing group, (2) low and decreasing group, (3) high
and increasing group, and (4) high but decreasing group [19]. Similarly, Castellani et al. [18] identified three
distinct developmental trajectories of family conflict among adolescents: (1) a consistently low group, (2) a
medium-increasing group, and (3) a high but decreasing group. However, there is currently a lack of research
examining the developmental trajectories of FF among adolescents from a dynamic perspective to reveal the
impact of distinct longitudinal trajectory categories or subgroups on adolescent SA. Therefore, one aim of the
present study is to employ the Latent Growth Mixture Model (LGMM) to conduct a one-year longitudinal
tracking study of adolescent FF in order to accurately identify the heterogeneity in developmental trajectories
across different latent classes.

The psychological development of adolescents in puberty often shows imbalances, and a poorly
functioning family system can lead to frequent conflicts between adolescents and their parents [20]. At this
stage, the influence of peer relationships becomes increasingly prominent, with cliques and social groups
emerging as primary sources of support [21]. Nevertheless, during this period, behaviors characterized by
SA and reticence are particularly stigmatized as undesirable and deviant [22,23]. Solitude is the state of
reduced social interaction [24], and the preference for solitude (PS) refers to one’s tendency to engage in
solitary activities rather than interacting with others. Junior high students with a high PS are more likely to
experience setbacks in peer interactions, which may lead to diminished confidence in social engagements
and a greater tendency to avoid such interactions, and lead to a range of maladaptive psychological outcomes,
such as depression and lower self-esteem [25,26], conflict-reduction [27], and emotional support [28]. The
Family Systems Theory suggests that children’s behavioral issues are influenced by a combination of familial
and intrapersonal factors [29]. Dysfunctional family dynamics may impact adolescent characteristics (e.g.,
PS) through the parent-child attachment, leading to the development of behavioral problems, including SA.
As strong collectivist ideals underlie Chinese culture, there is an emphasis on values integral to promoting
interdependent social relationships, such as trust [30,31]. For this reason, Chinese adolescents with a
greater PS face more psychological challenges compared to their Western counterparts throughout their
childhood [32,33].
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Although several studies have established a link between dysfunctional family dynamics and increased
SA [34], considering poor FF as an important risk factor [35], these studies have primarily adopted a
‘variable-centered” perspective to examine the static associations between FF and SA. This approach may
overlook the heterogeneity of adolescents’ FF developmental patterns, whereas the strength of an individual-
centered approach lies in the ability to identify types of individuals with similar characteristics and to identify
heterogeneous developmental trajectories of FF in different types of adolescents, accurately depicting the
typical combinations of FF developmental patterns within individuals, thereby enhancing the precision of
the research [36].

In summary, the present study intends to examine the group heterogeneity of adolescent FF and its
developmental trajectories from a dynamic developmental perspective using a latent variable mixed growth
model, and to explore the effects of different developmental trajectories of FF throughout the junior high
school years on adolescents’ SA through a one-year longitudinal tracking design, as well as to further analyses
in depth the potential mechanisms of the role of PS.

2 Methods
2.1 Participants

Using a random cluster sampling method, 504 students from three junior high schools in an urban
district of Jiangxi Province, China, were recruited. Data were collected at three points (September 2021,
January 2022, and July 2022). After excluding participants with missing data due to student absences or
transfers during the study period, the final matched sample consisted of 436 adolescents (Mean = 12.89
years, standard deviation [SD] = 1.08; 50.2% male) who completed all three waves of assessments (Participant
demographics are presented in Supplementary Table S1).

The Little's Missing Completely at Random (MCAR) test indicated that the missing data were missing
at complete random, y* (40) = 43.01, p > 0.05. Participants with missing data were coded as 0 (attrition
group), and those who completed all three assessments were coded as 1 (retained group). The Chi-square test
and independent ¢-test revealed no significant differences between groups in demographic variables such as
gender and grade (results of the dropout test see Supplementary Table S2). These results suggest the absence
of systematic attrition bias in our longitudinal sample. However, certain trends or differences may have gone
undetected due to the limited sample size or insufficient statistical power.

2.2 Variables and Measurement
2.2.1 Family Functioning (FF)

FF was measured using the General Family Functioning Scale from the Family Assessment Device,
consisting of 6 items (e.g., “We confide in each other”) [37]. All items were assessed on a 5-point Likert
scale (1 = Completely untrue, 5 = Completely true). Higher scores on the scale indicate better FE. The
instrument has been demonstrated to have good reliability and validity among Chinese adolescents [38].
The scale demonstrated adequate internal consistency across all three waves and possesses measurement
invariance across gender and time (Results of the measurement invariance tests for this scale are presented
in Supplementary Table S2). The Cronbach’s « coefficient of the internal consistency reliability of the scale
was ar; = 0.887, ary = 0.941, ar; = 0.935.

2.2.2 Social Avoidance (SA)

SA was assessed using the Social Avoidance Scale, consisting of 4 items (e.g., “I don’t want to play with
anyone else”). All items were measured on a 5-point Likert scale (1 = Never, 5 = Always). The instrument
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has been demonstrated to have good reliability and validity among Chinese children [34], and it possesses
measurement invariance across gender and time (Results of the measurement invariance tests for this scale
are presented in Supplementary Table S2). In this study, the consistency reliability of the scale in the three
measurements was respectively ar; = 0.827, ar, = 0.915, and ars = 0.955.

2.2.3 Preference for Solitude (PS)

PS was assessed using the Chinese version of the Child Social Preference Questionnaire, consisting of
7 items (e.g., “I won't feel upset when I'm alone”, “If I can choose, I prefer to play alone rather than with
others”) [38]. All items were assessed on a 5-point Likert scale (1 = Never, 5 = Always). Good reliability
and validity have been demonstrated among Chinese adolescents [39]. The internal consistency reliability
(Cronbach’s «) of the scale was 0.885, 0.919, and 0.941, indicating excellent measurement stability across
waves. And it possesses measurement invariance across gender and time (Results of the measurement

invariance tests for this scale are presented in Supplementary Table S2).

2.3 Procedure

This study adhered strictly to the Declaration of Helsinki and was approved by the Research Ethics
Committee of the School of Psychology, Jiangxi Normal University (approval number: IRB-JXNU-PSY-
2022012). Prior to the test, informed consent was obtained from the education authorities and the students’
guardians. The students’ informed consent was presented at the top of the questionnaire. The survey was
administered by psychology master’s and doctoral students, who had undergone standardized training on
the tests’ objectives, content, and procedures. The study assessments were conducted in classroom settings
using a paper-and-pencil format for the questionnaire. Each class served as a single unit of administration.
Upon completion of the study, the research investigators immediately collected the questionnaires. Research
protocols were consistent across all three waves of data collection.

The confidentiality of the research was ensured by assigning each student a code after data entry to avoid
revealing personal information and requiring all researchers involved in the survey to sign non-disclosure
agreements. The effectiveness of the survey was ensured by asking students to complete the questionnaire
independently before filling it in, telling them that the question options were neither good nor bad, and
that all results were confidential and used only for scientific research. Students participated in the survey
voluntarily and could withdraw at any time.

2.4 Statistical Analyses

First, data preprocessing and organization were conducted using EpiData 3.1 (EpiData Association,
Odense, Denmark) and SPSS 26.0 (IBM Corp., Armonk, NY, USA), followed by performing descriptive
statistical analyses on research variables to preliminarily explore correlations between FF and both PS
and SA. Subsequently, Mplus 8.3 software (Muthén & Muthén, Los Angeles, CA, USA) was employed to
construct a LGMM, enabling the identification of distinct developmental trajectory subgroups in FE. Then,
to prevent multicollinearity from affecting model estimation, we used the variance inflation factor (VIF)
analysis for testing. Since all variables had VIF values below 10 (see Supplementary Table S3), we concluded
that multicollinearity was not an issue among the variables. Finally, considering that the independent variable
(FF trajectory types) in the proposed mediation analysis represents a polytomous categorical variable, while
both the mediating variable (PS) and dependent variable (SA) constitute continuous variables. Therefore,
this study utilized the method recommended by Hayes and Preacher [40], and executed the mediation effect
test of bootstrapping-based multicategorical independent variables through Model 4 in the Hayes’ Process
macro program. Specifically, FF trajectory types served as the predictor variable, PS (Wave 2) as the mediating
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variable, and SA (Wave 3) as the outcome variable. Additionally, to eliminate potential confounding effects,
demographic factors (gender and grade) that might influence adolescents’ PS and SA during junior high
school were controlled in the mediation analysis.

3 Results

3.1 Preliminary Analyses

We calculated descriptive statistics to identify central tendencies and variability of the study’s variables of
interest, including the mean, SD, and bivariate correlations (see Table 1). FF was significantly and negatively
associated with PS and SA. Further, PS was positively associated with SA at each wave.

Table 1: Correlation analysis of FE, PS, and SA at T1, T2, and T3 (n = 436)

Variable 1 2 3 4 5 6 7 8 9
1. TIFF -
2. TIPS —0.27*%* -
3. TISA -0.36%  0.62°* -
4. T2FF 0.62°*  —-0.26** -0.35%**
5. T2PS —0.28%  0.647* 046 0310 -

6. T2SA —-0.35%*  0.49°*  0.500*  —-0.39°* 0.70%* -
7. T3FF 0.52¢%F 016 —0.257 0.507*  —0.19* —0.28°¢* -

8. T3PS —0.2209¢ 0.45%*  0.36°*  —0.30%F 0.567*  0.457*  —0.267**
9. T3SA —0.330% 0.35%  0.38F%  —0.39FF 0477 0550 —0.397  0.687F
Mean 3.46 2.37 1.84 3.51 2.34 1.94 3.67 2.45 2.04
SD 0.86 1.00 0.86 0.88 0.94 0.83 0.74 0.96 0.87
Skew -0.289 0.412 1.052 -0.147 0.345 0.759 0.451 0.151 0.451
Kurt -0.245 -0.309 0.976 -0.085 -0.377 0.512 -0.309 -0.439 -0.309

Note: FF, Family Functioning; PS, Preference for Solitude; SA, Social Avoidance; T1FF, family functioning score at
time 1; TIPS, preference for solitude score at time 1; T1SA, social avoidance score at time 1. ***p < 0.001.

3.2 The Developmental Trajectory Types of FF

Employing the LCGM to explore the developmental trajectories of FF, constructing growth models from
1 to 6 to explore the heterogeneity of family function development trajectories, with the fitting results for
each category shown in Table 2. Latent class models use multiple indicators to collaborate in determining the
best fitting model, including the Akaike Information Criterion (AIC), the Bayesian Information Criterion
(BIC), the adjusted Bayesian Information Criterion (aBIC), information entropy, and the Lo-Mendell-Rubin
adjusted likelihood ratio test (LMRT), as well as the bootstrap likelihood ratio test (BLRT) index. Among
these, smaller values of AIC, BIC, and aBIC indicate a better model fit; information entropy ranges between
0 and 1, with values closer to 1 indicating more precise classification; LMRT and BLRT are used to compare
the fit differences between models with k categories and k-1 categories, where p < 0.05 suggests that the
k-category profile model is superior to the k-1 category profile model. Furthermore, based on previous
studies [41-43], the proportion of individuals in each subgroup should not be less than 3%, which is also one
of the criteria for selecting the optimal.
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Table 2: Fitted index of the mixed growth model for FF

k LL AIC BIC aBIC Entropy LMRT BLRT Ratio (%)

1 -159746 3204910 3225300  3209.430

2 -1441.02  2898.030 930.654 2905.266 0.730 <0.001 <0.001 61.47/38.53

3 -139012  2802.230  2847.086 2812.177 0.740 <0.01 <0.01 47.32/35.56/17.14

4 -133779  2703.840  2760.671 2716.242 0.929 <0.01 <0.01 14.70/36.24/45.86/3.20

5 -1309.09  2652.184 2721504  2667.550 0.938 <0.05 <0.05 43.58/36.70/2.30/14.46/2.96

6 —-1263.04 2566.074  2647.627 2584.158 0.949 0.054 0.068 3.21/16.29/2.06/37.39/27.29/13.76

Note: LL, Loglikelihood; AIC, Akaike information criteria; BIC, Bayesian information criterion; aBIC, adjusted
Bayesian information criterion; LMRT, Lo-Mendell-Rubin adjusted likelihood ratio test; BLRT, bootstrap likeli-
hood ratio test. The best-fitting model is shown in bold.

When six categories are retained, the p-values of both LMRT and BLRT indicators are not at the signif-
icant level, and the sample size of the third subgroup is 2.06%, which may be lacking in representativeness;
similarly; when five categories are retained, there is also the issue of the sample size of two subgroups being
less than 3% (2.30%, 2.96%), the confidence intervals of parameter estimates (such as means and variances)
will significantly widen, which could result in diminished interpretability of the categorical results and
unstable parameter estimations (the posterior probabilities of the class is shown in Supplementary Table S4),
when four categories are retained, the values of AIC, BIC, and aBIC are smaller, the entropy is the largest,
and the results of LMRT and BLRT are all significant, and the sample size of each category is greater than
3%. Therefore, considering the practical significance of the model, this study determined that the best model
for the trajectory of family function change is the four potential categories (the posterior probabilities of the
class are shown in Supplementary Table S3).

Fig. 1 depicts the trends of FF trajectories across the three measurement waves. The first group of
students accounted for 14.70% (n = 64) of the total sample. Their FF scores were high at T1 and showed
a gradually increasing trend over time. For this reason, we named this group the high and increasing FF
group (Intercept [I] = 4.423, p < 0.001; Slope [S] = 0.227, p < 0.001). The second subgroup accounted for
36.24% (n = 158) of the total sample. Their FF scores were consistently high across all three measurements.
This group was named the consistently high FF group (I = 3.718, p < 0.00L; S = 0.092, p = 0.003).

high and increasing = consistently high consistently medium - rapid growth
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4.50 453 /489
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Figure 1: The category groups of FF developmental trajectory



Int ] Ment Health Promot. 2025;27(6) 815

The third subgroup had the largest number of students, accounting for 45.86% (n = 200) of the total
sample. Their FF scores remained consistently medium across all three measurements. This group was named
the consistently medium FF group (I = 3.007, p < 0.001; S = 0.006, p = 0.820).

The fourth subgroup had the smallest number of students, accounting for 3.20% (n = 14). Although their
FF scores were low at T1 and T2, they increased rapidly in T3. This group was named the rapid growth FF
group (I = 2.118, p < 0.001; S = 1.391, p < 0.001).

To assess the validity of the potential classification results of family functional trajectories, we performed
a one-way ANOVA. The ANOVA results showed that significant differences in SA were observed among
groups categorized by FF (F3 432) = 32.03, p < 0.001), the post hoc analysis found that the level in Group 1
were significantly lower than those in Groups 2, 3, 4 (1 < 2 < 3 = 4), we also found that significant differences
in PS are observed across groups categorized by different levels of FF (F3 432) = 11.36, p < 0.001), the post hoc
analysis found that the level in Group 1 were significantly lower than those in Groups 2, 3,4 (1<2 <3 =4).
These results suggest that the categories of FF are appropriate.

3.3 The Influence of FF Development Trajectories on SA

To investigate the impact of distinct FF trajectories on SA, before testing the relative total effect and the
relative mediation effect, this study dummy-coded the multi-category independent variable of the type of FF
trajectory of middle school students, using the “high and increasing group” as the reference category, with
the other three groups systematically coded. The continuous variables (PS and SA) were also standardized.
During model analysis, gender and age were used as control variables in the regression model, given that
previous studies have shown significant correlations between demographic variables such as gender and age
and middle school students’ preference for being alone and SA.

Table 3 shows the relative total effects of various developmental trajectories of FF on SA in Model 1.
The findings indicate that the levels of SA in the consistently high group (8 = 0.632, p < 0.001), consistently
medium group (B = 1.119, p < 0.001), and the rapid growth group (8 = 0.768, p = 0.005) are markedly higher
compared to the high and increasing group.

Table 3: Analysis of the mediating effect of PS

Model 1 Model 2 Model 3
Social avoidance Preference for solitude Social avoidance
95% CI 95% CI 95% CI
Variable B P Lower  Upper B P Lower  Upper B P Lower  Upper
Control variables

Gender —-0.016 0.703 -0.714 0.482 —0.031 0.515 -1.632 0.813 —-0.005 0.639 —0.575 0.510

Age 0.082 0.064 -0.016 0.578 0.094* 0.047  0.006 1.221 0.045  0.163 -0.117 0.424

Predictor variables

Consistently high group 0.632%** <0.001 1.272 3.117 0.304*  0.038 0.101 3.872 0.513*** <0.001 0.941 2.623

Consistently medium 1.195* <0.001 3.250 5.050 0.604***  <0.001 2.142 5.823 0.956*** <0.001 2.489 4.156
group
Rapid growth group 0.768** 0.005 0.781 4.555 0.813**  0.006 1.511 9.221 0.448 0.078 -0.172  3.280
Preference for solitude 0.395°%* <0.001 0.165 0.249
R? 0.19 0.064 0.33
F 19.98 5.88 35.91

Note: N = 436, the high and increasing group was used as the reference level; *p < 0:05, **p < 0.01, *** p < 0.001.
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Model 2 in Table 3 presents the relative effects of the developmental trajectories of FF on the PS. The
results indicate that compared to the high and increasing group, the consistently high group (B = 0.304,
p =0.038), consistently medium group (f = 0.604, p < 0.001), and rapid growth group (S = 0.813, p < = 0.006)
are higher than the high and increasing group.

The predictive role of adolescents’ PS on their SA, as well as the direct effects of the developmental
trajectories of FF on SA, are given in Table 3, Model 3. The PS among students significantly predicted their
SA (B = 0.395, p < 0.001). After controlling for the mediating variable, the relative direct impacts of “the
consistently high group” (8 = 0.513, p < 0.001) and “the consistently medium group” (8 = 0.956, p < 0.001),
remained significant compared to “the high and increasing group”, whereas the relative direct impact of
“the rapid growth group” was not (f = 0.448, p = 0.078). This limitation may arise from the small sample
size within this subgroup, which could have compromised the reliability of the findings. Additionally, after
excluding the mediating effect, the SA of “the consistently high group” and “the consistently medium group”
is respectively 0.51 and 0.95 higher than “the high and increasing group”

The developmental trajectory categories of FF in junior high school students have an indirect effect
on SA through PS (see Table 4). Using the high and increasing group as the reference level, the relative
indirect effect values for the “the consistently high group’, “the consistently medium group’, and “the
rapidly increasing group” are 0.119, 0.238, and 0.321. The 95% bootstrap confidence intervals for the relative
mediating effects of “the consistently high group” and “the consistently medium group” are [0.005, 0.232] and
[0.120, 0.364], respectively, neither of which includes 0, indicating that the relative mediating effects are
significant. That is, “the consistently high group” and “the consistently medium group’, by influencing
the PS, lead to their SA levels being 0.119 and 0.238 higher than those of the “the high and increasing

group’, respectively.

Table 4: The indirect effects of PS

Group Effect BootstrapSE LLCI ULCI
Consistently high group 0.119 0.058 0.005  0.232
Consistently medium group  0.238 0.626 0.120  0.364
Rapid growth group 0.321 0.171 -0.004 0.671

Note: LLCI, lower limit of confidence interval; ULCI, upper limit of confidence
interval. The high and increasing group was used as the reference level.

4 Discussion

This study identified group heterogeneity in the developmental trajectories of FF among adolescents.
LGMM revealed four distinct trajectory classes (the consistently high group, the consistently medium
group, the rapidly increasing group, and the rapid growth group), categorized based on their initial levels
and rates of change. Furthermore, we found that these FF trajectories significantly influenced SA in
junior high school students. Specifically, students classified into the consistently high, consistently medium,
and rapid growth groups exhibited elevated SA compared to those in the high and increasing trajectory
group. Notably, in contrast to prior cross-sectional findings, our longitudinal design and person-centered
approach demonstrated that adolescents in the consistently high and consistently medium groups showed
a pronounced PS, thereby heightening their risk of SA. These results confirm the mediating role of solitude
preference in the relationship between FF trajectories and adolescent SA.
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4.1 The Characteristics of FF Development Trajectories on Junior High School Students

Previous studies often relied on scale scores to assess the severity of FF among adolescents. However,
FF in adolescents cannot be simply categorized as “good” or “bad” and using continuous scores to classify
FF types may be inadequate due to inherent population heterogeneity. By employing LGMM and integrating
the family systems dynamics model, this study adopts a person-centered approach to uncover heterogeneous
developmental trajectories of FF among adolescents, thereby precisely characterizing typical combinations
of intra-individual FF patterns. Consistent with previous findings [19,44], we found heterogeneity in the
developmental trajectories of FF among junior high students. Specifically, approximately 80% of students
exhibited relatively stable levels of FF across the three waves, with 36.24% maintaining a consistently high
status (i.e., the consistently high group) and 45.86% sustaining a moderate level (i.e., the consistently
medium group). Approximately 20% of students experienced some degree of change in FE “The high and
increasing group” (14.7%) demonstrated a consistent increase in FF across waves. Lastly, we identified a
unique category within the developmental trajectories of FF—“the rapid growth group”. This group initially
had lower levels of FF at the first measurement but experienced a rapid increase over time, representing 3.2%
of the total students. Although this group represents a small proportion of the students (3.2%), its emergence
underscores the reciprocal influence between FF and individual behavior [45]. This is a significant finding,
albeit based on a relatively small sample size, which may indicate overfitting. However, the small number does
not necessarily imply insignificance or irreproducibility, it is worth considering the implications for future
research, such as increasing the sample size in subsequent studies. With the advancement of technology;,
parents have easier and more direct access to various types of information that can facilitate communication
to promote positive FF [46].

Despite similarities with past findings, however, the latent classifications we identified were not entirely
consistent with established studies [19,44]. One study focused on the developmental changes of family
dysfunction during childhood, suggesting that the trajectory of family dysfunction develops at three different
levels—high, medium, and low—with a continuous and stable progression and that only a minority of
individuals show an upward trend in family dysfunction [14]. Other studies focusing on the early adulthood
stage of students found groups with increasing and decreasing trajectories in FF [18,19]. These differences
may stem from our study using early adolescents who are at transitionary periods in development where both
dependent and independent values coexist and conflict. Further, additional discrepancies may be attributed
to latent differences between established Western findings and our investigation of Chinese adolescents [47].
In both cases, future replication research can assist in triangulating our findings to further investigate the
sources of these differences.

4.2 The Influence of FF Development Trajectories on SA

Our investigation found that FF trajectories can have significant associations with SA behaviors among
junior high students—a finding that it aligns with the observations of past studies [18,48,49]. Notably, we
observed elevated levels of SA in students categorized within the consistently high, consistently medium,
and rapid growth groups in contrast with their peers in the high and increasing group. Families with strong,
supportive dynamics can foster environments conducive to cultivating positive self-image and confidence for
adolescents to forge connections outside their immediate surroundings, thereby reducing tendencies for SA.

These families may often demonstrate healthier communication practices, providing children with
exemplary models for their social interactions [50-52]. Conversely, families marred by conflict and instability
may instill a sense of insecurity in their children that manifest as anxiety for social contexts [53,54], often
escalating to SA [55,56]. Our findings also support the dynamism of the FF system that ongoing improve-
ments within the family can mitigate SA in adolescents [57-59]. This holds considerable implications for
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both research and the practical application of family-centered interventions designed to enhance adolescent
social engagement.

4.3 The Meditational Role Played by PS

In our study, we delve into the mediating role of PS, elucidating the pathway through which family
function influences the development of SA behaviors in adolescents. We observed that students from
“the consistently high” and “consistently medium groups”, compared to “the high and increasing group”,
demonstrated a pronounced inclination towards solitude, which is indicative of a heightened risk for SA.
This finding is in line with the Family Systems Theory, which posits that the PS acts as a pivotal mediator,
channeling the impact of family dynamics on adolescents’ SA [59,60]. Of course, the small sample size of
“the rapid growth group” may have resulted in low statistical power for detecting mediation effects, thereby
compromising the stability and accuracy of the analysis. Furthermore, while longitudinal mediation analysis
remains an evolving methodology, the current modeling approach did not explicitly address the temporal
precedence of variable influences (e.g., establishing cause-effect sequences), rendering it methodologically
akin to cross-sectional mediation analysis. Consequently, causal inferences derived from these findings
require additional theoretical or empirical justification beyond statistical evidence.

Our longitudinal and person-centered approach has uncovered that sustained or progressively
enhanced FF can mitigate the desire for solitude, thereby reducing the tendency for SA among junior high
students [32,39,61]. This is corroborated by a body of literature that suggests adolescents from families with
persistent dysfunction are more prone to seek solitude, which in turn fosters a stronger aversion to social
interactions [62-64].

The mediating influence of solitude preference, stemming from troubled family relationships, under-
scores the necessity for a dual focus in interventions. It is imperative to address both the underlying family
dynamics and the adolescents’ attitudinal preferences towards solitude. By doing so, interventions can
more effectively alleviate tendencies towards SA. Strategies might include fostering collaborative school-
family partnerships to cultivate positive home environments and enhancing social skills training. Such
comprehensive approaches could collectively reduce the likelihood of adolescents developing a PS and
consequently decrease the incidence of SA.

4.4 Limitations and Future Research

There are several limitations to consider for our study. Firstly, although we used a longitudinal follow-up
design to examine the trajectory of FF on SA in junior high school students, only self-reported measures were
employed, and future studies should use a multi-informant approach involving parents, teachers, or peers,
which can provide multidimensional perspectives. Secondly, our sample was limited to Chinese adolescents
from traditional family structures and did not include non-traditional family structures like single-parent or
left-behind families, which limits the broader generalizability of our findings. Future research could extend to
diverse age groups, family types, and cultural contexts to improve generalizability. Additionally, our focus was
limited to the mediating role of the PS. Future studies could introduce other relevant psychological constructs
and examine the moderating effects of external environmental factors, enhancing our understanding of how
families influence adolescent SA within a broader social framework. Finally, the current study is limited by
its modest sample size and relatively short follow-up duration. Future research should prioritize expanding
the sample size and implementing extended longitudinal tracking to strengthen the validity of the findings.



Int ] Ment Health Promot. 2025;27(6) 819

5 Conclusions

This study found four subtypes of the developmental trajectories of FF among young adolescents in
junior high school: the high and increasing group, the consistently high group, the consistently medium
group, and the rapid growth group. The type of FF developmental trajectory was linked to adolescents’
SA, where groups with lower ratings of FF generally reported greater SA. PS mediated this link, suggesting
that developmental environments may influence adolescent attitudes and preferences, which, in turn, could
manifest as maladaptive social behaviors.
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