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The complex interrelationships between family function and adolescents' depressive symptoms are not yet fully clarified, especially in China. Based on the family systems theory, this study explored the relationships between family function and Chinese adolescents' depressive symptoms by a 3-year longitudinal study design. Three waves of data were collected from 1,301 Chinese middle school students in Grade 7 to Grade 9. All participants completed the Chinese Family Assessment Instrument (CFAI) and the Center for Epidemiologic Studies Depression Scale (CES-D) once a year during the junior middle school period. Our results showed that both family function and adolescent depressive symptoms were stable in Grade 7 and Grade 8, but in Grade 9, family function increased and depressive symptoms declined. Furthermore, we found that the family function in Grade 7 negatively influenced depressive symptoms of adolescents in Grade 8, while adolescent depressive symptoms in Grade 8 negatively impacted subsequent family function in Grade 9, namely there was a circular effect between family function and adolescent depressive symptoms. These findings suggest that the associations between family function and adolescents' depressive symptoms are dynamic and time-dependent. Our study contributes to the intervention aimed at the reduction of adolescent depressive symptoms from the family perspective.
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INTRODUCTION

Depression has become an alarming health issue among adolescents, with typical symptoms such as feelings of sadness, decreased interest, and suicidal thoughts (1, 2). In China, previous reports from the National Health Commission (3) pointed that, ~30 million teenagers exhibited varied degrees of emotional disorders, with depressive symptoms the most common. A recent study showed that the prevalence rates of depressive symptoms among early adolescents are rising rapidly, up to an astonishing incidence rate of 24.3% (4). As a prevalent psychological disorder, adolescent depression was significantly associated with a series of impairments in cognitive, psychological and social functioning, such as academic failure (5), interpersonal problems (6), and even self-injury and suicide (7, 8). Evidence from the Scar Hypothesis of depression had also assumed that depressive symptoms had a long-lasting deleterious effect on adolescents' self-concept and personality, leaving a “scar” on an individual's self-esteem (9–11). Furthermore, going through depression during early adolescence could even result in an increased risk of other health issues in adulthood (12–14).

Given these negative effects of adolescent depression, substantial researches have addressed which factors are implicated in the deterioration of depressive symptoms. Existing evidence suggests that both individual and environmental characteristics have made their contributions to adolescents' depressive symptoms (15, 16). Among these factors, the family function has drawn substantial attention due to its vitally important role in adolescent development (17–19). However, previous studies focused more on the unidirectional effect of family function on adolescents' depressive symptoms (16, 20), giving less consideration to the potential negative effect of adolescent depressive symptoms on the whole family system and the potential bidirectional relations between them. Additionally, the majority of them adopted cross-sectional data (21, 22), or short-term longitudinal data (23), from which the dynamic interaction between family functioning and adolescent depressive symptoms could not be well-demonstrated. Therefore, it is particularly necessary to conduct a longitudinal study to clarify the possible dynamic association between family function and adolescent depressive symptoms, especially in the Chinese context, where people take the family of great importance.

The family function generally indicates the quality of family life involving a family's competence, wellness, as well as strengths and weaknesses (24). Taking the family system as a whole, this concept is above and beyond both the dual parent-child relationship and the binary conjugal relationship (25). Family function encompasses three core dimensions: mutuality, communication, and harmony (26), which have been extensively employed in the related studies of the family domain (27, 28). A large body of studies has revealed that family function plays a critical role in an individual's healthy development. For example, one prospective study showed that harmonious family relationships and good parent-child communication could significantly promote positive developmental attributes (28), which is expected to be beneficial for the academic achievement of adolescents (29). On the contrary, teenagers who live in an impaired family are more likely to experience internalizing problems such as depression, anxiety, and withdrawal (30), and show externalizing problems such as antisocial, aggressive and disobedient behaviors (31).

To date, numerous studies have been conducted to investigate the relationship between family function and adolescent depressive symptoms, in which scholars found that these two factors were negatively correlated (32, 33). As for the direction of the association between them, the majority of extant studies supported the family-driven effect (family function influences adolescent depressive symptoms), in which researchers regard family function as an important predictor of adolescent depressive symptoms. For example, some scholars found that adolescents living in highly dysfunctional families were prone to have negative self-cognition, which was a key trigger to the emergence of depressive symptoms in adolescents (34, 35). Similar results were found among teenagers in China (36, 37). A recent Chinese study, using a sample of 11,865 adolescents, has also found that impaired family function might increase the risk of adolescent internalizing problems like depression, and researchers further point out that the influence of family function on adolescent depression was partly mediated by positive youth development attributes (28). With the awareness of the dynamic development of adolescent depressive symptoms, some scholars began to pay attention to the longitudinal influence of family factors (e.g., family relationships, family social support, and family functioning) on depressive symptoms (38, 39). For instance, one current research found that poor family functioning at baseline could significantly predict depressive symptoms of junior high school students 1 year later (16). Nonetheless, the above studies have the common point of treating family function as a static antecedent variable, failing to address the potential reverse influence from the adolescent depressive symptoms to the whole family.

According to the family systems theory (40, 41), the plight of the family systems could induce the occurrence of individual psychological problems, individual mental health problems might also put the family at risk, resulting in poorer communication, worse cohesion, and more conflicts and arguments (23). Thus, apart from the family-driven effect, there might be still two possible effects: the child-driven effect (adolescent depressive symptoms influence family function), and the potential reciprocal effect (reciprocal influence of family function and adolescent depressive symptoms). Although early studies have demonstrated the destructive effects of individual mental distress on the family, most of them used clinical samples. For example, a study using 424 depressed patients indicated that more severe depressive symptoms were positively related to subsequent more family arguments for both men and women (42). In fact, for depressed adolescents, their emotional problems might also damage the family function. The “below” pressure hypothesis also provides some insight into this child-driven effect (43). It assumes that adolescent maladjustment such as depressive symptoms could serve as the “below” pressure, putting a huge strain on their parents. Thus, family conflict might be introduced (44), and the negative emotions would further spread through the whole family (45), hindering the family system from functioning well. However, as far, empirical researches examining the child-driven effect among the subclinical adolescent samples were relatively rare. From childhood to adolescence, early adolescents experienced great change on cognitive, emotional, and social levels. During this special turning period, the development risk of internalization or externalization of adolescents greatly increased (46, 47), which will undoubtedly put the whole family under pressure (48, 49). Especially when adolescents experienced emotional problems, the function and satisfaction of the family were threatened (23, 50).

Theoretically, the relationship of family factors and individual emotional distress was likely bidirectional in nature. In fact, a handful of studies have supported the reciprocal effect. For example, in a 3-year longitudinal study that involved 451 early adolescents and their families, researchers found a reciprocally interrelated association of marital conflict and adolescent depressive symptoms (51). Likewise, other scholars also found a significant cross-lagged relationship between parent-child hostility and adolescent depression for mother and daughter (52). However, those studies were mainly conducted in particular dyadic or family subsystems. Empirical evidence on the reciprocal linkage between family function (on the whole family system level) and adolescent depressive symptoms is insufficient and inconsistent. Based on both Victoria and Washington samples in America, Kelly et al. (50) found that family conflict and adolescent depressed mood were bidirectionally linked over time, which was independent of the factors outside the family, such as school bullying or academic performance. Whereas, in a more recent study, Mastrotheodoros et al. (23) fail to certify the reciprocal model, with results in the cross-lagged panel models showing a unidirectional association from internalized problem to family functioning at the 6-month time interval. Since these studies were carried out based on the context of Western culture, we still know little about the cause or effects of family function on Chinese teenagers' depressive symptoms. As a country emphasizing collectivism, Chinese youth are deeply influenced by family (53). The role of the family in the development of adolescents is particularly prominent, and different from that of western culture in many respects (54, 55). Therefore, it is certainly worthy to reveal the longitudinal relationship between family function and Chinese adolescent depressive symptoms in a relatively long period of time.

Guided by the family system theory, the present study adopts a 3-year longitudinal tracking design, attempting to investigate the possible longitudinal associations between family function and adolescent depressive symptoms in the context of Chinese culture. The current study is anticipated to offer some implications for the intervention to interrupt the progression of adolescents' depressive symptoms, as well as the improvement of their family function. The hypotheses of this study are as follows: (i) family function and depressive symptoms would change during the three junior high school years; (ii) family function significantly affect adolescent depressive symptoms; (iii) adolescent depressive symptoms significantly influence family function; (iv) family function and adolescent depressive symptoms might have a reciprocal relationship.



MATERIALS AND METHODS


Participants

Data for the current study were based on three measurement waves, which were collected in October 2016 (T1; when adolescents just entered into junior school), 1 year later (T2; when adolescents had spent 1 year in junior school) and 2 years later (T3; when adolescents were in junior grade three). We conducted surveys in five middle schools from nine districts in Shenzhen, Guangdong Province, China by random selection. At the first wave, 1,544 adolescents with a mean age of 12.46 years old (SD = 0.63) participated in the initial study. At the subsequent waves, the sample sizes of participates were 1,511 for T2, and 1,480 for T3, respectively. Non-response at T2 and T3 was mainly for the reason that these students were absent during the survey days or they had moved to other schools. Therefore, our final analytical sample included a total of 1,301 students who completed all the items of two main study variables at three measurement waves.



Procedure

Adolescents were invited to attend a paper-and-pencil test in classroom settings during regular school hours. Before each measurement, research assistants introduced the aim of the study, the procedures of the test, as well as the confidentiality safeguards. After receiving this information, students decided to participate in or withdraw from the study. If they agreed upon participation, adolescents and their parents should provide informed consent. At all measurements, written informed consent was obtained. The research assistants were present during the 20-min test to supervise the whole data collection, and answer students' questions about the test at every wave of surveys. No compensation was offered to the participants. Both the Human Research Ethics Committee of the affiliated institution and the administrative committees of the surveyed schools approved the questionnaires and procedures.



Instruments
 
Chinese Family Assessment Instrument

The refined version of the Chinese Family Assessment Instrument was used to measure adolescents' family function (26). This scale contains 9 items, with each of the three items measuring mutuality, communication, harmony and conflicts, respectively. A sample item for mutuality sub-scale is “My family lives in harmony,” for communication sub-scale is “In general, parents and children often have conversations,” and for harmony and conflicts sub-scale is “We have a lot of friction.” Participants were instructed to rate each item from 1 (“very dissimilar”) to 5 (“very similar”). After reversing the conflict sub-scale scores, the means of the nine items were computed, with a higher score representing a healthier family function. In this study, the Cronbach's alpha coefficient of the CFAI was 0.86 at Time 1, 0.85 at Time 2, and 0.89 at Time 3.



Center for Epidemiologic Studies Depression Scale

Adolescent depressive symptoms were assessed using the Chinese version of the Center for Epidemiological Studies Depression Scale (56, 57). It consists of 20 items, with a Likert rating scale from 0 to 3, representing “rarely or none of the time,” “sometimes [1–2 days],” “often [3–4 days],” “most or all of the time [5–7 days],” respectively. An example is “I was bothered by things that usually don't bother me.” Participants make choices on each statement to assess the frequency they had experienced these depressive symptoms in the last week. Participants who scored higher in the CES-D were considered to have a higher level of depressive symptoms. In the current study, the Cronbach's alpha coefficients for the CES-D at Time 1, Time 2, and Time 3 were 0.85, 0.85, and 0.88, respectively.




Demographic Variable

Adolescents' demographic information were measured by a questionnaire including the adolescents' gender (1 = boy and 2 = girl), age, place of birth (1 = rural area, 2 = Shenzhen, and 3 = other cities), only child or not (1 = only-child, 2 = non-only child), parents' education level (1 = middle school or below, 2 = high school or vocational college, 3 = university, and 4 = above university), and per capita monthly family income (CNY) (1 = <1,000, 2 = 1,000~1,999, 3 = 2,000~2,999, 4 = 3,000~3,999, 5 = 4,000~4,999, 6 = 5,000~5,999, 7 = 6,000 or above). Table 1 summarizes the demographic characteristics of participants.


Table 1. Demographic characteristics of participants.
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Data Analysis

As usual, we input all data into the SPSS25.0. Then, the means and standard deviations of the two main study variables were computed, and one-way repeated measures ANOVA was applied to examine the changes in family function and depressive symptoms across the three-time points. We also calculated correlations between family function and depressive symptoms. Next, since the current study adopted a repeated-measure design, measurement invariance testing was conducted to examine if the constructs of family function and depressive symptoms kept invariant over 3 years. After doing this, we performed an auto-regressive cross-lagged (ARCL) model to check the effects of family function and adolescent depressive symptoms in Mplus 8.3. ARCL analyses contained both cross-lagged effects and autoregressive effects. It allowed us to examine the potential influence of one construct (e.g., family function) on another (e.g., depressive symptoms) at a later time point (cross-lagged effects), controlling for the regression of both constructs on themselves assessed at the previous time points (auto-regressive effects). In ARCL analysis, demographic variables were taken as covariates. Due to the non-response on several demographic variables for some adolescents, the full information maximum likelihood (FILM) estimation for unbiased estimates was used to handle the missing demographic data (58).

To examine the goodness of model fit, a series of criteria were estimated, including chi-squared index, comparative fit index (CFI), Tucker-Lewis index (TLI), root mean square error of approximation (RMSEA) with 95% confidence intervals (95% CI), and standardized root mean square residual (SRMR). We considered the model fit acceptable if 1) normed chi-square (χ2/df) was <5; 2) the values of CFI and TLI were more than 0.90; 3) the values of RMSEA and SRMR were < 0.08 (59). Additionally, because that family function and depressive symptoms were self-reported by the adolescents themselves, there might exist common method biases in the present study. Thus, we conducted Harman's single-factor test to examine the possible common method variance (60).




RESULTS


Testing of Common Method Variance

The Harman's single-factor analysis was for the test of the common method variance effect. The results showed that 6, 5, and 5 factors had eigenvalues >1 for the three time-point assessments, and that the rates of the first factors accounting for the amount of variation were all below 40% (25.36, 24.87, 32.46%, respectively). These results indicated that the common method biases could be ignored in this study.



The Development Trend of Family Function and Adolescent Depressive Symptoms Over 3 Years

One-way repeated measures ANOVA was used for the difference of family function and adolescent depressive symptoms among the three measurement times, respectively (see Table 2). For family function, a significant time effect was observed, F(1.93, 2510.36) = 14.47, p < 0.001. Pairwise comparisons indicated that the difference of family function scores was not significant between T1 and T2 (p > 0.05), but the scores of family function at T3 were significantly higher than T1 (p < 0.001) and T2 (p < 0.001). For adolescent depressive symptoms, a significant effect of time was observed, F(1.94, 2525.51) = 12.53, p < 0.001. Further analyses showed that the difference of adolescent depressive symptoms scores was not significant between T1 and T2 (p > 0.05), while the scores of adolescent depressive symptoms at T3 were significantly lower than T1 (p < 0.001) and T2 (p < 0.001).


Table 2. Descriptive statistics for family function and depressive symptoms.
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Analysis of Correlation Between Family Function and Adolescent Depressive Symptoms

Table 3 showed the correlation coefficient between family function and adolescent depressive symptoms in the three surveys. The results revealed that family function significantly negatively correlated with adolescent depressive symptoms both synchronously and longitudinally. The synchronous correlation coefficient ranged from −0.30 to −0.47, and the longitudinal correlation coefficient ranged from −0.13 to −0.30. The preliminary findings suggested that the adolescent depressive symptoms arise as the family function declined, and vice versa. Additionally, adolescent depressive symptoms were positively associated with each other during 3 years, with the correlation coefficient ranged from 0.25 and 0.42. Meanwhile, family functions were positively to each other over the 3 years, with the correlation coefficient ranged from 0.26 to 0.43.


Table 3. Correlations of family function with adolescent depressive symptoms.
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Measurement Invariance of Family Function and Depressive Symptoms

Measurement invariance of the two main study variables at three-time points was examined. The configural invariance model (M0), factor loading invariance model (M1) and residual invariance model (M2) of family function and depressive symptoms were established, respectively. For family function and depressive symptoms, the fitting indexes of each model were all met the criteria (see Table 4). On the advice of Cheung and Rensvold (61), compared with chi-square values, ΔCFI was a more stable indicator for model comparison since it is less influenced by model parameters and sample size. Therefore, this study used the Δ CFI index for model comparison. If Δ CFI is >0.01, we declined to the hypothesis of measurement invariance (61). In this study, model comparison results suggested that both family function and depressive symptoms showed measurement invariance across three-time points (Δ CFI < 0.01). Thus, the cross-lagged analysis could be carried out in the next step.


Table 4. Model fitting results of measurement invariance for family function and depressive symptoms.
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Autoregressive Cross-Lagged Analysis of Family Function and Adolescent Depressive Symptoms

First, adopting the unique information method (62), we packaged family functions into three observed items (mutual relationship, communication and adaptation, conflict and harmony), and depressive symptoms into four observed items (depression, positive emotion, somatic symptoms, and interpersonal problems). Then, we employed structural equation modeling (SEM) with latent variables to analyze the cross-lagged relationship between family function and adolescent depressive symptoms. Since previous studies have shown that demographic variables such as gender, age, place of birth, only child or not, parents' education level, and per capita monthly family income were highly correlated with family function and adolescent depressive symptoms (16, 63, 64). In this study, those variables were put in the model as control variables, thus we could exclude the potential influence on them. In the autoregressive cross-lagged model, we also allowed the synchronous correlations among the two latent variables, and the error correlation of the same observed variables at the three measurements. The model fitted data well: χ2/df = 4.07, p < 0.001, CFI = 0.93, TLI = 0.91, RMSEA = 0.05 (90% CI = [0.046, 0.052]), SRMR = 0.08. Figure 1 showed the standardized path coefficients. To simplify the model, the predictive pathways of the control variables for the family function and adolescent depressive symptoms at the three-time points are not shown in Figure 1.


[image: Figure 1]
FIGURE 1. The ARCL model of family function and adolescent depressive symptoms. T1, Time 1 (first year); T2, Time 2 (second year); T3, Time 3 (third year); FF, Family Function; Dep, Depressive symptoms. Solid line = significant coefficient; Dotted line = non-significant coefficient. All coefficients were standardized. Control variable was not exhibited in the figure for the simplicity of the model. *p < 0.05; **p < 0.01; ***p < 0.001.


The results suggested that gender (β = 0.06, p < 0.05), father's education level (β = 0.11, p < 0.05), and per capita monthly family income (β = 0.08, p < 0.05) had a significant predictive effect on T1 family function. The predictive coefficient of gender for T1 and T3 adolescent depressive symptoms was significant (β = 0.08, p < 0.05; β = 0.15, p < 0.001, respectively). Father's education level had a significant predictive effect on T2 adolescent depressive symptoms (β = −0.09, p < 0.05), and only child or not also had a significant predictive effect on T3 adolescent depressive symptoms (β = −0.08, p < 0.01). After controlling for the influence of demographic variables, the autoregressive path coefficients of family function were 0.29 and 0.25, respectively; and the autoregressive path coefficients of adolescent depressive symptoms were 0.24 and 0.23, respectively. These results indicated relatively strong autoregressive effects for both family function and adolescent depressive symptoms over 3 years. As for the cross-lagged effects, family function at T1 significantly and negatively predicted adolescent depressive symptoms at T2 (β = −0.09, p < 0.01), and adolescent depressive symptoms at T2 significantly and negatively predicted family function at T3 (β = −0.07, p < 0.05). However, the prediction of adolescent depressive symptoms at T1 on family function at T2 was not significant, and the prediction of family function at T2 on adolescent depressive symptoms at T3 was also not significant.




DISCUSSION

From the perspective of family system theory, the current study adopted three waves of longitudinal data with a 3-year time lag to examine the relationship between family function and depressive symptoms among Chinese middle school-aged adolescents. Our study found that both family function and depressive symptoms in adolescents were stable in Grade 7 and Grade 8. However, in Grade 9, there was a significant increase in family function, but a significant decline for adolescent depressive symptoms. The results of the cross-lagged analysis reveal that the associations between family function and adolescent depressive symptoms are dynamic and time-dependent: the family function in Grade 7 negatively influences depressive symptoms of adolescents in Grade 8, after being affected, adolescent depressive symptoms in Grade 8 could also negatively impact subsequent family function in Grade 9. In other words, there is a circular effect between family function and adolescent depressive symptoms.

In our study, we found a slight decrease in family function and a subtle increase in adolescent depressive symptoms between Grade 7 and Grade 8, but neither of them was significant. However, compared to the first 2 years, there were significant changes in family function and adolescent depressive symptoms in Grade 9. In the last year of junior high school, adolescent depressive symptoms significantly declined and their family functioning significantly increased. These findings supported our hypothesis (i). Our results were not consistent with previous studies based on western samples (23, 50), but they were in line with recent researches conducted in China (65, 66). For example, Sun et al. (65) followed 1,419 Chinese junior high school students from thirteen junior middle schools in Beijing for 3 years and found that depressive symptoms in junior high school students was relatively stable from the first to the second year but declined significantly in the third year. Another study, using Chinese rural junior middle school students, also found that family functioning was significantly higher in the third year than in the first and second years (66). Our findings indicate that both family function and adolescent depressive symptoms have their unique developmental characteristics in China.

Regarding the change of family function, possible explanations are that families have to adapt to the children's transition from primary school to secondary school, and they also need to accommodate to students' growing needs for independence and autonomy (48). These may lead to comparatively low family functioning during Grade 7 to Grade 8. At Grade 9, the preparation for senior high school entrance examination in China may enhance autonomy support from parents, promote family harmony, and reduce conflict in the family, thereby making the entire family function more properly. Several reasons for the development trend of adolescent depressive symptoms are as follows. During Grade 7 to Grade 8, students have to adapt to the new peers and new teachers as well as confront the challenges of self-development tasks like self-identity confusion (67), so the depressive symptoms are relatively high. After entering Grade 9, apart from the special attention on entrance examination that makes adolescents regulate their mood to concentrate on learning, the matures of physical and mental development may also contribute to the natural decrease of mild or moderate depressive symptoms in adolescents (68). In addition, our study also showed that family function was significantly and negatively associated with adolescents' depressive symptoms at the same measuring point during three school years. The significantly negative correlation between them also suggests that the two variables share many common changes and have a close linkage.

The results of cross-lagged analysis showed that the impaired family function significantly predicted adolescent depressive symptoms from Grade 7 to Grade 8, which supports our hypothesis (ii). This result is consistent with most previous studies showing that family dysfunction, including more family conflict, lower levels of interactions with parents, and poor family relationships, is a risk factor for adolescents' internalizing problems (28, 37, 69). Early adolescence is a susceptible period for individuals to develop anxiety, depression, and other psychological problems (70). Adolescents who living in an unhealthy family have to cope with various negative life events, which would trigger a series of stress that negatively influencing their cognitive style, leading them slide into depression (71). Meanwhile, a poor family function is also a hazard factor that hampers the development of positive psychological resources (e.g., resilience, cognitive ability, emotional regulation ability) in adolescents (28). These resources are considered as strengths to help adolescents overcome adverse situations and stay away from depression (72, 73). Furthermore, emotional security theory also contends that family instability and interparental conflict could induce the emotional insecurity of children in the family, lead to boosted fear, vigilance and distress, and further contribute to a greater likelihood of emotional problems, including depressive symptoms (74, 75).

Interestingly, our study found no significant effect of family function at Grade 8 on adolescent depression at Grade 9. We speculate that, in early middle school years, family functioning may have a strong effect on adolescent internalizing problems. As adolescents become mature, its influence on adolescents might gradually diminish due to the growing demand for autonomy and independence, as well as the increasing importance of peer relation (76, 77). Furthermore, in the current study, we discovered the opposite direction of predictive effect from adolescent depressive symptoms to family function, supporting our hypothesis (iii). The late appearance of the child effect is in agreement with several longitudinal studies showing that adolescents play a stronger role in the development of their families as children grow older (77). For instance, Georgiou and Fanti (78) found that the relationship between child's behavior problems and mother-child conflict was bidirectional at early ages. But, as time passed by, “child effects” become stronger compared to “parent effects.” Two possible explanations might help us understand the emergence of the child effect. On one hand, in contrast to “upper” pressure from the social environment, adolescent depressive symptoms, as a source of “below” pressure from children's behavior problems, may elicit more intrusive parenting and produce more parenting stress (79, 80). Thus, adolescent depressive symptoms would influence the parent-child relationship and even damaging the communication among family members (48, 49), making the whole family system get into dysfunctional states (48, 49). On the other hand, emotional problems (such as anxiety, depression, etc.) are easily contagious among households' members (45), which may change the whole atmosphere of the family and reduce the cohesion and adaptability of the family. Therefore, during the later middle school years, when the influence of adolescent depressive symptoms on the family has accumulated to a certain degree after a period of time, adolescent depressive symptoms turn to “erode” and “damage” family function.

Although the cross-lagged analysis results indicate that both family function and adolescent depression can serve as a cause and a consequence, the direction of associations between family function and adolescent depression depend on time. That is to say, during the early middle school year, adolescents are easier to get depressed because of impaired family function. But in the later middle school year, adolescents who experienced more depression are more likely to get a decline in their family function. Thus, the results suggest that there is an unexpected circular effect rather than the hypothetical reciprocal effects, thus hypothesis (iv) is not verified. Our findings are not in line with the earlier research finding bidirectional effects between family conflict and adolescent depressive mood (50), as well as the previous research of western adolescents that only discovered a significant effect of childhood behavior problems on family functioning, but not vice versa (23). Our study has unfolded a more comprehensive picture of the dynamic reciprocity between family function and adolescent depressive symptoms, consistent with developmental contextualism emphasizing the interaction between organism and context on development (81). Differences, such as the interval of tracking (i.e., 6 vs. 12 months) and considered covariates (i.e., exclude vs. include of transition) may offer explanations for these inconsistencies between our results and those studies conducted on western culture (23, 50). Of note, in the current study, we found significant predictive effects of family function on adolescent depressive symptoms from Grade 7 to Grade 8, as well as adolescent depressive symptoms on family function from Grade 8 to Grade 9, both with relatively small coefficients (−0.09 and −0.07). Indeed, in longitudinal studies, since the medium predictive effects of a predictor on the outcome are greatly attenuated by the strong stability in the outcome, it is not at all surprising that even the small effect sizes were not trivial, but still meaningful after controlling for the stability effects (82).

Several limitations should be cautiously taken into consideration in this study. First, the results of this study relied on adolescent self-report. This may result in biased outcomes, considering that depressed mood could affect adolescents' perceptions of family conflict and mutual relationships (83). Future studies may take other assessment methods such as observer-rating (e.g., McMaster Clinical Rating Scale) to provide a more objective understanding of family functioning (84). Second, our study only tracked three waves from Grade 7 to Grade 9, thus we may not capture the school transition, such as from primary school to middle school or from middle school to high school, during which great change occurs both for adolescents and the family (85, 86). Future research is necessary to explore the relationship patterns between family function and adolescent depressive symptoms using more data waves including the critical school transition period. Third, the present study has only examined the dynamic interplay between family function and adolescent depressive symptoms. In future studies, it is worthwhile to see if these associations would change due to some socio-demographic factors such as gender (girl vs. boy) or socioeconomic status (economic advantage vs. economic disadvantage). Positive traits of individuals (e.g., resilience) or contextual variables (e.g., peer support) also need to be examined to identify possible buffers between family functioning and adolescent depressive symptoms. Last but not the least, our results were based on a sample of middle school students in China belonging to a collectivistic culture, which may show the influence of cultural differences (54). More data are needed from other cultures to verify the cultural uniqueness of the development trend of family functioning and adolescent depressive symptoms and the interrelationships between them. Additionally, we also need to notice that the auto-regressive cross-lagged models introduce an inherent problem of between- and within-person associations not being disaggregated, which would influence the interpretability of our results.

Despite these limitations, our study contributes to the family-child relations literature by supporting an intertwined developmental relationship of family function and adolescent depressive symptoms. This research also provides an important addition of how such relationships could depend on time, which implying that researchers and practitioners should emphasize different points in different periods when it comes to practice. In the early middle school year, considering the protective impact of family function on adolescent mental health, it is particularly crucial that families should try their best to create an enabling and harmonious environment to prevent their children from mental disorders. While at the late stage of middle school, given the influence of adolescent depressive symptoms on the family system, it is urgently demanded for parents and other family members to understand depression and its effects fully and deeply, thus avoiding excessive erosion of adolescent depressive mood on the whole family. Meanwhile, in view of the interrelated nature of family and adolescents, the role of school and government must not be ignored. For those adolescents living in dysfunctional families, schools should try to reduce the harm caused by adverse family environments via a variety of methods. For instance, schools could educate teenagers on emotional regulation strategies, guide them to adjust negative self-cognition and self-evaluation, cultivate their positive traits. While the government should take supportive policies for healthy family function and promote family education to maximize these adolescents' welfare. For example, the government could encourage or implement the family-based prevention or intervention programs targeting both children and their families at risk, which may contribute to the virtuous circle between family and adolescents and produce long-last beneficial effects.



CONCLUSION

In conclusion, the present study found that both family function and depressive symptoms underwent a certain change during the three junior high school years. But the negative cross-sectional correlation between family function and adolescent depressive symptoms remained significant and stable across three academic years. Moreover, during the early middle school year, poor family function significantly affected subsequent adolescent depressive symptoms. While in the later middle school year, adolescent depressive symptoms significantly influenced subsequent family function. Given the intertwined nature of the family function and adolescent depressive symptoms, family-based intervention should be a promising method both for adolescents and their families.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author/s.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by the Human Research Ethics Committee of Shen Zheng University. Written informed consent to participate in this study was provided by the participants' legal guardian/next of kin.



AUTHOR CONTRIBUTIONS

EW and JZ designed the study and directed its implementation, did the literature search, and wrote the manuscript. EW, SP, and BZ reviewed the manuscript and revised it critically. All authors contributed to and have approved the final manuscript.



FUNDING

The study was sponsored by National Social Science Foundation of China (Grant Number: 16CSH049); Shenzhen Basic Research Grant (Grant Number: 2019SHIBS0003); Guangdong Basic and Applied Basic Research Foundation (Grant Number: 2021A1515011330); and the Guangdong Education and Science Project of the 13th Five-Year Plan (Grant Number: 2018GXJK238).



REFERENCES

 1. Fried EI, Epskamp S, Nesse RM, Tuerlinckx F, Borsboom D. What are 'good' depression symptoms? Comparing the centrality of DSM and non-DSM symptoms of depression in a network analysis. J Affect Disord. (2016) 189:314–20. doi: 10.1016/j.jad.2015.09.005

 2. Weinberger AH, Gbedemah M, Martinez AM, Nash D, Galea S, Goodwin RD. Trends in depression prevalence in the USA from 2005 to 2015: widening disparities in vulnerable groups. Psychol Med. (2018) 48:1308–15. doi: 10.1017/S0033291717002781

 3. National Health Commission (2018). Available online at: http://www.nhc.gov.cn/wjw/zccl/201805/93bd24e3199c4bd9bfae5ff6a258bcdb.shtm (accessed July 16, 2021).

 4. Tang XF, Tang SQ, Ren ZH, Wong DFK. Prevalence of depressive symptoms among adolescents in secondary school in mainland China: a systematic review and meta-analysis. J Affect Disord. (2019) 245:498–507. doi: 10.1016/j.jad.2018.11.043

 5. Quiroga CV, Janosz M, Bisset S, Morin AJS. Early adolescent depression symptoms and school dropout: mediating processes involving self-reported academic competence and achievement. J Educ Psychol. (2013) 105:552–60. doi: 10.1037/a0031524

 6. Triscoli C, Croy I, Sailer U. Depression predicts interpersonal problems partially through the attitude towards social touch. J Affect Disord. (2019) 246:234–40. doi: 10.1016/j.jad.2018.12.054

 7. Wilkinson P, Kelvin R, Roberts C, Dubicka B, Goodyer I. Clinical and psychosocial predictors of suicide attempts and nonsuicidal self-injury in the Adolescent Depression Antidepressants and Psychotherapy Trial (ADAPT). Am J Psychiatry. (2011) 168:495–501. doi: 10.1176/appi.ajp.2010.10050718

 8. Zubrick SR, Hafekost J, Johnson SE, Sawyer MG, Patton G, Lawrence D. The continuity and duration of depression and its relationship to non-suicidal self-harm and suicidal ideation and behavior in adolescents 12-17. J Affect Disord. (2017) 220:49–56. doi: 10.1016/j.jad.2017.05.050

 9. Rohde P, Lewinsohn PM, Seeley JR. Are people changed by the experience of having an episode of depression? A further test of the scar hypothesis. J Abnormal Psychol. (1990) 99:264–71. doi: 10.1037/0021-843X.99.3.264

 10. Shahar G, Henrich CC. Do depressive symptoms erode self-esteem in early adolescence? Self Identity. (2010) 9:403–15. doi: 10.1080/15298860903286090

 11. Steiger AE, Fend HA, Allemand M. Testing the vulnerability and scar models of self-esteem and depressive symptoms from adolescence to middle adulthood and across generations. Dev Psychol. (2015) 51:236–47. doi: 10.1037/a0038478

 12. Ghobadzadeh M, McMorris BJ, Sieving RE, Porta CM, Brady SS. Relationships between adolescent stress, depressive symptoms, and sexual risk behavior in young adulthood: a structural equation modeling analysis. J Pediatr Health Care. (2019) 33:394–403. doi: 10.1016/j.pedhc.2018.11.006

 13. Smith ZR, Zald DH, Lahey BB. Sluggish cognitive tempo and depressive symptoms in children and adolescents predict adulthood psychopathology. J Abnorm Child Psychol. (2020) 48:1591–601. doi: 10.1007/s10802-020-00692-x

 14. Srinivas S, Anand K, Chockalingam A. Longitudinal association between adolescent negative emotions and adulthood cardiovascular disease risk: an opportunity for healthcare quality improvement. Benchmarking Int J. (2020) 27:2323–39. doi: 10.1108/BIJ-01-2020-0028

 15. Cairns KE, Yap MB, Pilkington PD, Jorm AF. Risk and protective factors for depression that adolescents can modify: A systematic review and meta-analysis of longitudinal studies. J Affect Disord. (2014) 169:61–75. doi: 10.1016/j.jad.2014.08.006

 16. Chi X, Liu X, Huang Q, Huang L, Zhang P, Chen X. Depressive symptoms among junior high school students in southern China: prevalence, changes, and psychosocial correlates. J Affect Disord. (2020) 274:1191–200. doi: 10.1016/j.jad.2020.05.034

 17. Lin HC, Tang TC, Yen JY, Ko CH, Huang CF, Liu SC, et al. Depression and its association with self-esteem, family, peer and school factors in a population of 9586 adolescents in southern Taiwan. Psychiatry Clin Neurosci. (2008) 62:412–20. doi: 10.1111/j.1440-1819.2008.01820.x

 18. Liu X, Lin XY, Zhou Q, Zhou N, Li YB, Lin DH. Family and individual risk and protective factors of depression among Chinese migrant children with oppositional defiant disorder symptoms. Front Psychol. (2017) 8:508. doi: 10.3389/fpsyg.2017.00508

 19. Yeh ZT, Huang YH, Liu SI. Maternal depression and adolescent emotions: the role of family functioning. J Child Fam Stud. (2016) 25:2189–200. doi: 10.1007/s10826-016-0399-4

 20. Freed RD, Rubenstein LM, Daryanani I, Olino TM, Alloy LB. The relationship between family functioning and adolescent depressive symptoms: the role of emotional clarity. J Youth Adolesc. (2016) 45:505–19. doi: 10.1007/s10964-016-0429-y

 21. Lewis AJ, Kremer P, Douglas K, Toumborou JW, Hameed MA, Patton GC, et al. Gender differences in adolescent depression: differential female susceptibility to stressors affecting family functioning. Aust J Psychol. (2015) 67:131–9. doi: 10.1111/ajpy.12086

 22. Tompson MC, O Connor EE, Kemp GN, Langer DA, Asarnow JR. Depression in childhood and early adolescence: parental expressed emotion and family functioning. Ann Depression Anxiety. (2015) 2:1070.

 23. Mastrotheodoros S, Canário C, Cristina Gugliandolo M, Merkas M, Keijsers L. Family functioning and adolescent internalizing and externalizing problems: disentangling between-, and within-family associations. J Youth Adolesc. (2019) 49:804–17. doi: 10.1007/s10964-019-01094-z

 24. Shek DTL. Family functioning and psychological well-being, school adjustment, and problem behavior in Chinese adolescents with and without economic disadvantage. J Genet Psychol. (2002) 163:497–502. doi: 10.1080/00221320209598698

 25. Fang X, Xu J, Sun L, Zhang J. Family functioning: theory, influencing factors, and its relationship with adolescent social adjustment. Adv Psychol Sci. (2004) 12:544–53. doi: 10.3969/j.issn.1671-3710.2004.04.009

 26. Shek DTL. Assessment of family functioning in Chinese adolescents: the Chinese version of the family assessment device. Res Soc Work Pract. (2002) 12:502–24. doi: 10.1177/1049731502012004003

 27. Shek DTL, Lin L. Personal well-being and family quality of life of early adolescents in Hong Kong: do economic disadvantage and time matter? Soc Indic Res. (2013) 117:795–809. doi: 10.1007/s11205-013-0399-3

 28. Wang Q, Peng S, Chi X. The relationship between family functioning and internalizing problems in Chinese adolescents: a moderated mediation model. Front Psychol. (2021) 12:644222. doi: 10.3389/fpsyg.2021.644222

 29. Oljaca M, Erdes-Kavecan D, Kostovic S. Relationship between the quality of family functioning and academic achievement in adolescents. Croatian J Educ Hrvatski Casopis Za Odgoj I Obrazovanje. (2012) 14:485–510. Available online at: https://hrcak.srce.hr/87462

 30. Simpson EG, Vannucci A, Ohannessian CM. Family functioning and adolescent internalizing symptoms: a latent profile analysis. J Adolesc. (2018) 64:136–45. doi: 10.1016/j.adolescence.2018.02.004

 31. Hardaway CR, Wilson MN, Shaw DS, Dishion TJ. Family functioning and externalizing behaviour among low-income children: self-regulation as a mediator. Infant Child Dev. (2012) 21:67–84. doi: 10.1002/icd.765

 32. Tang XF, Tang SQ, Ren ZH, Wong DFK. Psychosocial risk factors associated with depressive symptoms among adolescents in secondary schools in mainland China: a systematic review and meta-analysis. J Affect Disord. (2020) 263:155–65. doi: 10.1016/j.jad.2019.11.118

 33. Washington T, Rose T, Coard SI, Patton DU, Young S, Giles S, et al. Family-level factors, depression, and anxiety among African American children: a systematic review. Child Youth Care Forum. (2017) 46:137–56. doi: 10.1007/s10566-016-9372-z

 34. Ferro MA, Boyle MH. The impact of chronic physical illness, maternal depressive symptoms, family functioning, and self-esteem on symptoms of anxiety and depression in children. J Abnorm Child Psychol. (2015) 43:177–87. doi: 10.1007/s10802-014-9893-6

 35. KavehFarsani Z, Kelishadi R, Beshlideh K. Study of the effect of family communication and function, and satisfaction with body image, on psychological well-being of obese girls: The mediating role of self-esteem and depression. Child Adolesc Psychiatry Ment Health. (2020) 14:39. doi: 10.1186/s13034-020-00345-3

 36. Pan Y, Yang ZP, Han XH, Qi SS. Family functioning and mental health among secondary vocational students during the COVID-19 epidemic: a moderated mediation model. Pers Individ Dif. (2021) 171:110490. doi: 10.1016/j.paid.2020.110490

 37. Wang Y, Tian L, Guo L, Huebner ES. Family dysfunction and adolescents' anxiety and depression: a multiple mediation model. J Appl Dev Psychol. (2020) 66:101090. doi: 10.1016/j.appdev.2019.101090

 38. Kennedy AC, Bybee D, Sullivan CM, Greeson M. The impact of family and community violence on children's depression trajectories: examining the interactions of violence exposure, family social support, and gender. J Fam Psychol. (2010) 24:197–207. doi: 10.1037/a0018787

 39. Kouros CD, Garber J. Trajectories of individual depressive symptoms in adolescents: gender and family relationships as predictors. Dev Psychol. (2014) 50:2633–43. doi: 10.1037/a0038190

 40. Bowen M. Alcoholism as viewed through family systems theory and family psychotherapy. Ann N Y Acad Sci. (1974) 233:115–22. doi: 10.1111/j.1749-6632.1974.tb40288.x

 41. Nichols M, Davis S. Family Therapy: Concepts and Methods. 11th ed. Hoboken, NJ: Pearson Education (2017).

 42. Wong JJ, Frost ND, Timko C, Heinz AJ, Cronkite R. Depression and family arguments: disentangling reciprocal effects for women and men. Fam Pract. (2020) 37:49–55. doi: 10.1093/fampra/cmz048

 43. Grolnick WS. The Psychology of Parental Control: How Well-Meant Parenting Backfires. Mahwah, NJ: Lawrence Erlbaum Associates (2003).

 44. Garcia AS, Ren LX, Esteraich JM, Raikes HH. Influence of child behavioral problems and parenting stress on parent-child conflict among low-income families: the moderating role of maternal nativity. Merrill Palmer Q J Dev Psychol. (2017) 63:311–39. doi: 10.13110/merrpalmquar1982.63.3.0311

 45. Weisbuch M, Ambady N, Slepian ML, Jimerson DC. Emotion contagion moderates the relationship between emotionally-negative families and abnormal eating behavior. Int J Eat Disord. (2011) 44:716–20. doi: 10.1002/eat.20873

 46. Lee A, Hankin BL. Insecure attachment, dysfunctional attitudes, and low self-esteem predicting prospective symptoms of depression and anxiety during adolescence. J Clin Child Adolesc Psychol. (2009) 38:219–31. doi: 10.1080/15374410802698396

 47. Petersen IT, Bates JE, Dodge KA, Lansford JE, Pettit GS. Describing and predicting developmental profiles of externalizing problems from childhood to adulthood. Dev Psychopathol. (2015) 27:791–818. doi: 10.1017/S0954579414000789

 48. De Goede IHA, Branje SJT, Meeus WHJ. Developmental changes in adolescents' perceptions of relationships with their parents. J Youth Adolesc. (2009) 38:75–88. doi: 10.1007/s10964-008-9286-7

 49. Mastrotheodoros S, Van der Graaff J, Dekovic M, Meeus WHJ, Branje S. Parent-adolescent conflict across adolescence: trajectories of informant discrepancies and associations with personality types. J Youth Adolesc. (2020) 49:119–35. doi: 10.1007/s10964-019-01054-7

 50. Kelly AB, Mason WA, Chmelka MB, Herrenkohl TI, Kim MJ, Patton GC, et al. Depressed mood during early to middle adolescence: a bi-national longitudinal study of the unique impact of family conflict. J Youth Adolesc. (2016) 45:1604–13. doi: 10.1007/s10964-016-0433-2

 51. Cui M, Donnellan MB, Conger RD. Reciprocal influences between parents' marital problems and adolescent internalizing and externalizing behavior. Dev Psychol. (2007) 43:1544–52. doi: 10.1037/0012-1649.43.6.1544

 52. Lewis G, Collishaw S, Thapar A, Harold GT. Parent-child hostility and child and adolescent depression symptoms: the direction of effects, role of genetic factors and gender. Eur Child Adolesc Psychiatry. (2013) 23:317–27. doi: 10.1007/s00787-013-0460-4

 53. Shi J, Wang L, Yao Y, Su N, Zhao X, Chen F. Family impacts on self-esteem in Chinese college freshmen. Front Psychiatry. (2017) 8:279. doi: 10.3389/fpsyt.2017.00279

 54. Lansford JE, Godwin J, Al-Hassan SM, Bacchini D, Bornstein MH, Chang L, et al. Longitudinal associations between parenting and youth adjustment in twelve cultural groups: cultural normativeness of parenting as a moderator. Dev Psychol. (2018) 54:362–77. doi: 10.1037/dev0000416

 55. Shek DTL. Chinese family research: puzzles, progress, paradigms, and policy implications. J Fam Issues. (2006) 27:275–84. doi: 10.1177/0192513X05283508

 56. Jie W. Development of the Chinese age norms of CES-D in urban area. Chin Ment Health J. (2010) 24:139–43.

 57. Radloff LS. The CES-D scale: a self-report depression scale for research in the general population. Appl Psychol Meas. (1977) 1:385–401. doi: 10.1177/014662167700100306

 58. Enders CK, Bandalos DL. The relative performance of full information maximum likelihood estimation for missing data in structural equation models. Struct Equ Model. (2001) 8:430–57. doi: 10.1207/S15328007SEM0803_5

 59. Kline RB. Principles and Practice of Structural Equation Modeling. 4th ed. New York, NY: The Guilford Press (2015).

 60. Podsakoff PM, MacKenzie SB, Lee JY, Podsakoff NP. Common method biases in behavioral research: a critical review of the literature and recommended remedies. J Appl Psychol. (2003) 88:879–903. doi: 10.1037/0021-9010.88.5.879

 61. Cheung GW, Rensvold RB. Evaluating goodness-of-fit indexes for testing measurement invariance. Struct Equ Model Multidiscip J. (2002) 9:233–55. doi: 10.1207/S15328007SEM0902_5

 62. Little TD, Cunningham WA, Shahar G, Widaman KF. To parcel or not to parcel: exploring the question, weighing the merits. Struct Equ Model Multidiscip J. (2002) 9:151–73. doi: 10.1207/S15328007SEM0902_1

 63. Shek DTL. Chinese adolescents' perceptions of family functioning: personal, school-related, and family correlates. Genet Soc Gen Psychol Monogr. (2002) 128:358–80.

 64. Shek DTL. A longitudinal study of perceived family functioning and adolescent adjustment in Chinese adolescents with economic disadvantage. J Fam Issues. (2005) 26:518–43. doi: 10.1177/0192513X04272618

 65. Sun LP, Tian WW, Bian YF. Effect of adolescent depression and anxiety on the development tendency of parental psychological control: a 3 years follow-up study. Chin J Clin Psychol. (2018) 26:730–5. doi: 10.16128/j.cnki.1005-3611.2018.04.022

 66. Xing SL. A Study on the Relationship Between Family Functioning, Loneliness and Problem Behaviors Among Rural Junior High School Students. (Unpublished master dissertation), Guangxi Normal University, China (2020).

 67. Chi X, Liu X, Huang Q, Cui X, Lin L. The relationship between positive youth development and depressive symptoms among Chinese early adolescents: a three-year cross-lagged analysis. Int J Environ Res Public Health. (2020) 17:6404. doi: 10.3390/ijerph17176404

 68. Hou J, Chen Z. The trajectories of adolescent depressive symptoms: identifying latent subgroups and risk factors. Acta Psychol Sinica. (2016) 48:957–68. doi: 10.3724/SP.J.1041.2016.00957

 69. Brock RL, Kochanska G. Decline in the quality of family relationships predicts escalation in children's internalizing symptoms from middle to late childhood. J Abnorm Child Psychol. (2015) 43:1295–308. doi: 10.1007/s10802-015-0008-9

 70. McLaughlin KA, King K. Developmental trajectories of anxiety and depression in early adolescence. J Abnorm Child Psychol. (2015) 43:311–23. doi: 10.1007/s10802-014-9898-1

 71. Safford SM, Alloy LB, Abramson LY, Crossfield AG. Negative cognitive style as a predictor of negative life events in depression-prone individuals: a test of the stress generation hypothesis. J Affect Disord. (2007) 99:147–54. doi: 10.1016/j.jad.2006.09.003

 72. Milot Travers AS, Mahalik JR. Positive youth development as a protective factor for adolescents at risk for depression and alcohol use. Appl Dev Sci. (2019) 66:1–10. doi: 10.1080/10888691.2019.1634569

 73. Zhou Z, Shek DTL, Zhu X, Dou D. Positive youth development and adolescent depression: a longitudinal study based on mainland Chinese high school students. Int J Environ Res Public Health. (2020) 17:4457. doi: 10.3390/ijerph17124457

 74. Coe JL, Davies PT, Sturge-Apple ML. The multivariate roles of family instability and interparental conflict in predicting children's representations of insecurity in the family system and early school adjustment problems. J Abnorm Child Psychol. (2017) 45:211–24. doi: 10.1007/s10802-016-0164-6

 75. Davies PT, Martin MJ, Sturge-Apple ML, Ripple MT, Cicchetti D. The distinctive sequelae of children's coping with interparental conflict: testing the reformulated emotional security theory. Dev Psychol. (2016) 52:1646–65. doi: 10.1037/dev0000170

 76. Collins WA, Laursen B. Changing relationships, changing youth: interpersonal contexts of adolescent development. J Early Adolesc. (2004) 24:55–62. doi: 10.1177/0272431603260882

 77. Meeus W. Adolescent psychosocial development: a review of longitudinal models and research. Dev Psychol. (2016) 52:1969–93. doi: 10.1037/dev0000243

 78. Georgiou SN, Fanti KA. Transactional associations between mother-child conflict and child externalising and internalising problems. Educ Psychol. (2014) 34:133–53. doi: 10.1080/01443410.2013.785055

 79. Kochanova K, Pittman LD, McNeela L. Parenting stress and child externalizing and internalizing problems among low-income families: exploring transactional associations. Child Psychiatry Hum Dev. (2021) 52:1–13. doi: 10.1007/s10578-020-01115-0

 80. Soenens B, Vansteenkiste M. A theoretical upgrade of the concept of parental psychological control: proposing new insights on the basis of self-determination theory. Dev Rev. (2010) 30:74–99. doi: 10.1016/j.dr.2009.11.001

 81. Lerner RM. Developmental science, developmental systems, and contemporary theories of human development. In: Lerne WDRM, editor. Handbook of Child Psychology. 6 th ed. Vo1.1: Theoretical Models of Human Development. Hoboken, NJ: Wiley (2006). p. 1–17, 43–61, 542–548.

 82. Adachi P, Willoughby T. Interpreting effect sizes when controlling for stability effects in longitudinal autoregressive models: implications for psychological science. Eur J Dev Psychol. (2015) 12:116–28. doi: 10.1080/17405629.2014.963549

 83. Hankin BL, Gibb BE, Abela JRZ, Flory K. Selective attention to affective stimuli and clinical depression among youths: role of anxiety and specificity of emotion. J Abnorm Psychol. (2010) 119:491–501. doi: 10.1037/a0019609

 84. Ryan CE, Epstein NB, Bishop DS, Miller IW, Keitner GI. Evaluating and Treating Families: The Mc-Master Approach. New York, NY: Routledge Taylor & Francis Group (2005).

 85. Cantor P, Osher D, Berg J, Steyer L, Rose T. Malleability, plasticity, and individuality: how children learn and develop in context. Appl Dev Sci. (2019) 23:307–37. doi: 10.1080/10888691.2017.1398649

 86. Elder GH, Shanahan MJ, Jennings JA. Human development in time and place. In: Lerner RM, editor. Handbook of Child Psychology and Developmental Science. 7th ed. Vol. 4. Hoboken, NJ: Wiley (2015).

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Wang, Zhang, Peng and Zeng. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpsyt-12-744976-t004.jpg
X
FF
Mo 36388
M1 65.201
M2 60,990
Dep
Mo 81.748
M1 98.411
M2 153.583

FF, Family Function; Dep, Depressive symptoms; MO, configural invariance model; M1, factor loading invariance model; M2, residual invariance model.

15
19
23

39
45
51

<0.001
<0.001
<0.001

<0.001
<0.001
<0.001

CFI

0.995
0.990
0.990

0.993
0.991
0.984

Tu

0.989
0.981
0.984

0.988
0.987
0.979

RMSEA (90% Cl)

0033 (0,019, 0.047)
0.043 (0.082, 0.055)
0.040 (0.029, 0.050)

0029 (0.020, 0.038)
0030 (0,022, 0.038)
0039 (0.082, 0.047)

SRMR

0.027
0.046
0.046

0.029
0.082
0.034

ACFI

0.005
0.000

0.002
0.007





OPS/images/fpsyt-12-744976-t002.jpg
Time. Fanmily function Depressive symptoms

™M sD M sD
T 4.07 0.77 13.66 9.156
T2 4.04 0.79 13.76 9.33
T3 417 077 12.40 9.31

T1, Time 1 (first year); T2, Time 2 (second year); T3, Time 3 (third year).





OPS/images/fpsyt-12-744976-t003.jpg
Variables T1FF T2FF T3FF T1 Dep T2 Dep T3 Dep
T1FF 1

T2 FF 0.26" 1

T3 FF 043" 0.24* 1

T1 Dep -0.37* -0.13* -0.30" 1

T2 Dep -0.19" -0.30" -0.16" 0.25" 1

T3 Dep -0.29" -0.13* —0.47* 0.42* 0.25" 1

T1, Time 1 (frst year); T2, Time 2 (second year); T3, Time 3 (third year); FF, Family Function; Dep, Depressive symptoms. *'p < 0.01.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		The Association Between Family Function and Adolescents' Depressive Symptoms in China: A Longitudinal Cross-Lagged Analysis



		Introduction



		Materials and Methods



		Participants



		Procedure



		Instruments



		Chinese Family Assessment Instrument



		Center for Epidemiologic Studies Depression Scale









		Demographic Variable



		Data Analysis







		Results



		Testing of Common Method Variance



		The Development Trend of Family Function and Adolescent Depressive Symptoms Over 3 Years



		Analysis of Correlation Between Family Function and Adolescent Depressive Symptoms



		Measurement Invariance of Family Function and Depressive Symptoms



		Autoregressive Cross-Lagged Analysis of Family Function and Adolescent Depressive Symptoms







		Discussion



		Conclusion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		References

















OPS/images/cover.jpg
’ frontiers
in Psychiatry

The Association Between Family
Function and Adolescents’
Depressive Symptoms in China: A
Longitudinal Cross-Lagged Analysis





OPS/images/fpsyt-12-744976-g001.gif





OPS/images/fpsyt-12-744976-t001.jpg
Age (years)

Sex
Male
Female
Missing

Only child
Yes
No
Missing

Place of birth
city
Rural
Missing

Father's education level
Junior school and below
Senior school
Bachelor's degree
Above a bachelor's degree
Missing

Mother's education level
Junior school and below
Senior school
Bachelor's degree
Above a bachelor's degree
Missing

Per capita monthly family income (CNY)

<1,000
1,000~1,999
2,000~2,999
3,000~8,999
4,000~4,999
5,000~5,999
6,000 or above
Missing

n (%)
mean (SD)

12.46

666
621
14

499
799

1,141
168

404
451
226
120
100

492

427

217
74
o1

27

81

135
169
121
127
439
202

0.63

51.19%
47.73%
1.08%

38.36%
61.41%
0.23%

87.70%
12.14%
0.15%

31.05%
34.67%
17.37%
9.22%
7.69%

37.82%

32.82%

16.68%
5.69%
6.99%

2.08%
6.23%
10.38%
12.090%
9.30%
9.76%
33.74%
16.53%









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Psychiatry





