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Objectives: To evaluate the relationship between systemic family dynamics and adolescent depression.

Methods: An offline survey was distributed to 4,109 students in grades 6–12, with the final analysis including 3,014 students (1,524 boys and 1,490 girls) aged 10–18 years. The questionnaire included the Self-Rating Scale of Systemic Family Dynamics (SSFD), the Self-Rating Depression Scale (SDS), and demographic characteristics.

Results: Family dynamics were negatively correlated with depressive symptoms, with better family dynamics (high scores) associated with lower levels of depression based on the SDS score. After adjusting for sociodemographic characteristics, an ordinal multiclass logistic regression analysis identified family atmosphere (OR = 0.952, 95% CI: 0.948–0.956, p < 0.001) as the most important protective family dynamic against depression, followed by individuality (OR = 0.964, 95% CI: 0.960–0.968, p < 0.001). Latent class analysis (LCA) created the low family dynamic and high family dynamic groups. There were significant differences in the mean SDS scores between the two groups (45.52 ± 10.57 vs. 53.78 ± 11.88; p < 0.001) that persisted after propensity matching. Family atmosphere and individuation had a favorable diagnostic value for depression, with AUCs of 0.778 (95% CI: 0.760–0.796) and 0.710 (95% CI: 0.690–0.730), respectively. The diagnostic models for depression performed well.

Conclusion: Poor family dynamics may be responsible for adolescent depression. A variety of early intervention strategies focused on the family may potentially avoid adolescent depression.
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Introduction

Depression is a serious and growing health issue, and it is one of the leading causes of illness and disability among adolescents (1). The estimated 12-month prevalence of major depression in adolescents worldwide is approximately 13% (2). Adolescent depression is highly prevalent in “low- and middle-income countries,” including China (3). A meta-analysis reported that the prevalence of depressive symptoms among Chinese adolescents was 24.3%, a statistic that increased with grade level (4). In addition to causing considerable suffering and impaired functioning, adolescent depression can be life-threatening when severe. Adolescent depression is closely linked to the risk of suicide, especially in low- and middle-income countries (5).

Adolescents experience more physical, emotional, and social changes than at any other time in their lives (6). Physical symptoms, irritability, and suicidal ideation are common features of adolescent depression. Age-wise adolescent depression exhibits a “steep slope phenomenon.” The incidence of depression before the age of 12–13 is very low, but it then rises rapidly with increasing age (7). In terms of the differences between male and female adolescents, there is almost no difference in the incidence of depression during childhood between boys and girls, but girls are nearly two times as likely to suffer from depression than boys during adolescence (8). Adolescent depression is also associated with other psychiatric disorders. Given its profound, lifelong impact, understanding the factors associated with adolescent depression is very important.

Family is the most basic unit of human development, and children are usually embedded into their family unit and dependent upon their parents for nurturance, support, and assistance (9). Good family dynamics have important and far-reaching implications for the healthy growth of adolescents. Previous studies showed that poor family functioning can lead to an increased risk of depression (10). Specific family based risk factors associated with depression in children include high levels of family conflict (11), low levels of family cohesiveness (12), and maladaptive parent–child communication (13) and problem-solving (14). Parents who exhibit a high degree of aversiveness may, in turn, make their children more vulnerable to depressive disorders (15). Another factor that is strongly associated with depression is the autonomy granted to adolescents as they mature (16). Unfortunately, despite a large body of literature between families and adolescent depression, there has been a relative paucity of research on families as systems.

Systemic family dynamics are an important measure of familial function (17) and reflect interactions between family members (18). The Self-Rating Scale of Systemic Family Dynamics (SSFD) allows for the evaluation of localized (Chinese version) family dynamics, which is based on the Heidelberg theory of family dynamics (19). This allows for an accurate evaluation of the relationship and interactions between family members from a systematic perspective (20). Previous studies evaluated the relationship between family dynamics and mental health problems (Symptom Checklist-90) (21), quality of life (QoL) (22), and stigma in patients with schizophrenia (23). The consistent view is that we should focus on the importance of improving family dynamics. However, there is minimal research on SSFD and adolescent depression. The purpose of this study was to examine the relationship between systemic family dynamics and depression among adolescents and assess the diagnostic value of four family dynamic dimensions for adolescent depression. We administered the standardized questionnaires to a large sample of adolescents enrolled in junior and senior high schools in Shanghai, China.



Materials and methods


Participants

A cross-sectional, multicenter survey study was administered from October 2020 to December 2020 in Shanghai, China. The study sample was selected based on convenience sampling from six junior high schools (Grade 6 to Grade 9) and six senior high schools (Grade 10 to Grade 12) in the Yangpu District and Pudong New Area of Shanghai. Both the participants and their guardians agreed to participate in the survey study and signed informed consent prior to completing the surveys. Questionnaires were sent to a total of 4,109 students, with 3,357 returning them (recovery efficiency: 81.7%).

Respondents over the age of 18 years or surveys with greater than 50% missing values (24) were excluded. Variables with greater than 20% missing values were also excluded (25) from our analysis. Responses from a total of 3,014 students aged 10–18 years were analyzed. This study was approved by the Ethics Committee of Shanghai Pudong Mental Health Center in China (PDJWLL2019008).



Measures

The survey consisted of the following three parts: basic demographic characteristics, the Self-Rating Depression Scale (SDS), and the Self-Rating Scale of Systemic Family Dynamics (SSFD).

Demographic characteristics included age, gender, number of children in the family, parental preference, parental relationship, and monthly family income.

The SDS is a questionnaire that measures depressive symptoms using 20 items. This self-completed questionnaire has good reliability and validity and is widely used (26). Symptoms are rated on a four-point scale. Frequency is converted into an integer between 1 and 4, and the total SDS score is calculated as the sum of responses to all 20 questions. The total SDS score multiplied by 1.25 is rounded to produce the standard score. According to the Chinese norm, SDS scores are interpreted as follows: <53, within the normal range; 53–62, minimal to mild depression; 63–72, moderate to severe depression; ≥73, severe depression. The Cronbach’s α and split-half correlation coefficients of the SDS are 0.73 and 0.84, respectively (27).

The Self-Rating Scale of Systemic Family Dynamics evaluates the perceptions of individuals regarding family dynamics (19) and is suitable for administration to adolescents (28, 29). The SSFD (second edition) has a total of 23 items that are rated on a five-point scale. It includes the following four dimensions: family atmosphere (FA), individuation (IN), system logic (SL), and illness concepts (IC). FA refers to the emotional aspects of communication within the family system (18). A higher score reflects pleasantness and comfort. IN denotes the differentiation between emotions and behaviors. A higher score in this dimension indicates a higher degree of emotional differentiation between family members, less direct parental control over their children, and the permission of children to have their own independent development space. SL reflects the logical characteristics of value judgments among household members. A higher score in this dimension suggests that family members are more inclined to look at family rules and systems with “both…. and…..” logical judgment and a diversified thought process. Finally, IC evaluates the amount of responsibility that members believe they ought to shoulder when managing illness. Higher scores in this dimension suggest that family members tend to think that the psychosomatic state of the whole family is related to their own efforts and psychological factors. This can play a role in their own psychological adjustment. The Cronbach’s α and split-half correlation coefficients for the SSFD were 0.79 and 0.84, respectively (30).



Statistical analysis

R version 4.1.3 was used for data analysis. The predictive mean matching (PMM) method was used with the “Mice” package to impute missing values (31).

Continuous variables were expressed as the mean ± standard deviations (normal distribution) or median (quartiles) (skewed distribution). Categorical variables were presented as N (%). For comparisons between the two groups, t-tests were used for normally distributed continuous variables, the Wilcoxon rank-sum tests were used for non-normally distributed continuous variables, and the chi-square tests were used for categorical variables. A one-way ANOVA was used to compare measurement data between multiple groups (n ≥ 3), with the Bonferroni post-test used for multiple comparisons when there were significant differences among them. A multinomial logistic regression analysis was performed to estimate correlations between related risk factors with each SSFD subscale score. Statistical significance was defined as a two-sided p < 0.05.

Latent class analysis (LCA) was used to describe the heterogeneity of family dynamic characteristics using the “poLCA” package (32). It is a method that identifies groups of similar subjects based on a set of observed characteristics (33). SSFD items were recoded into binary variables for the LCA, with items with a score of 1 or 2 recorded as 0 and a score of 3 or more as 1. Analysis was performed by increasing the number of classes, starting with a two-class model. Akaike information criterion (AIC), Bayesian information criterion (BIC), and maximum log-likelihood were used to identify the best model. A low value for AIC and BIC or a high value for maximum log-likelihood indicated a better model (34). Entropy was also used to define the best model as it can indicate how precisely the model defines classes (35). Posterior probabilities were used as indicators of classification certainty (36). We stopped fitting the model with an additional class when the posterior probability of the model was <90%. The propensity score matching (PSM) method was then used to adjust for general variables in the secondary analysis to enhance the robustness of our results. The nearest-neighbor matching algorithm was used to select matched pairs of subjects. This analysis was performed using the “MatchIt” package (37).

To explore the role of family dynamics in the risk of depression, the receiver operating characteristic (ROC) curves were created using the “pROC” package (38). We used logistic regression as a variable selection method to select demographic characteristics to establish a basic model (Model 1). The four dimensions of family dynamics were then added to the model. Improvements in model diagnostic performance were evaluated with the area under the curve (AUC), the categorical net reclassification index (NRI), and the relative integrated discrimination improvement (IDI) (39).




Results


Demographic characteristics of the subjects

A total of 3,014 adolescents were enrolled in this study, with an average age of 14.13 years (SD = 2.05). The ratio of boys and girls was roughly equal. The proportion of single-child families was high (70.0%), but the ratio of parental preference was very low (only 5.1%). Most of the parents had a close relationship (73.6%). More families have low-to-middle monthly incomes (42.9%). Demographic characteristics are shown in Table 1.


TABLE 1    Demographic characteristics of participants (N = 3014).
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Comparison of standardized scores for each SSFD dimension between different severities of SDS

Standardized scores for each SSFD subscale are shown in Table 2. The incidence of minimal to mild depression was 19.4%, moderate to severe depression was 9.1%, and severe depression was 2.7%. A one-way ANOVA showed that the scores of the four SSFD dimensions were significantly different between different SDS severities. Adolescents with lower FA scores were significantly depressed, with differences between all groups (all p < 0.05). IN scores were also significantly different between all groups except for the mild-to-moderate and moderate-to-severe groups (p < 0.05). SL and IC were only significantly different between depressed and non-depressed respondents (p < 0.05). They were equivalent between different levels of depression (p > 0.05).


TABLE 2    Comparison of standardized scores of each subscale of SSFD among different severity levels of SDS (mean ± SD).
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Family dynamics are associated with depressive symptoms

Table 3 presents the ORs and 95% CIs of depressive symptoms for the family dynamic subscales. Model 1 indicated that FA (OR = 0.950, 95% CI: 0.946–0.954, p < 0.001), IN (OR = 0.962, 95% CI: 0.958–0.966, p < 0.001), SL (OR = 0.984, 95% CI: 0.980–0.988, p < 0.001), and IC (OR = 0.987, 95% CI: 0.984–0.991, p < 0.001) scores were significantly associated with depressive symptoms after adjusting for age and gender. Model 2 indicated that FA (OR = 0.952, 95% CI: 0.948–0.956, p < 0.001), IN (OR = 0.964, 95% CI: 0.960–0.968, p < 0.001), SL (OR = 0.986, 95% CI: 0.982–0.990, p < 0.001), and IC (OR = 0.990, 95% CI: 0.986–0.992, p < 0.001) were significantly associated with depressive symptoms after adjusting for age, gender, number of children in the family, parental preference, parental relationship, and monthly family income.


TABLE 3    Ordinal multiclass logistic regression analysis for the relationship between SSFD subscale and depressive symptoms.
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Latent class profiling

Model fit indices for various models with different latent classes are listed in Table 4. LCA with one to eight classes was performed. AIC and BIC decreased, and maximum log-likelihood increased with classification number, and the two-class model had the highest entropy value (0.885). The posterior probability of each class in the two-class model was >90% (class 1: 97.8%, class 2: 95.9%). Given that some posterior probabilities were less than 90% in the other models, which may reduce the accuracy of the latent class, we chose to use the two-class model. As shown in Figure 1, the response probability values for class 1 were low, suggesting that students had poor family dynamics. This class was labeled the “low family dynamics group.” The response probability values for class 2 were higher, suggesting that students had strong family dynamics. They were thus labeled the “high family dynamics group.”


TABLE 4    Fit statistics for latent class models from two to eight classes.
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FIGURE 1
Response probability values of latent classes of family dynamics in participants.




Depressive symptoms differed between the high and low family dynamic groups

As shown in Table 5, the total SDS score was lower in the high family dynamic group than in the low family dynamic group (43.93 ± 10.71 vs. 53.78 ± 11.88, p < 0.001). Age, number of children in the family, parental preference, and parental relationship were all significantly different between the two groups (p < 0.05). After propensity matching, Table 6 shows that there were no differences between the general characteristics of the high and low family dynamic groups (all p > 0.05) and that total SDS scores were still lower in the high family dynamic group than in the low family dynamic group (45.52 ± 10.57 vs. 53.78 ± 11.88, p < 0.001).


TABLE 5    Comparison of demographic characteristics and total SDS scores among two latent groups.
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TABLE 6    Comparison of demographic characteristics and total SDS scores among two latent groups after PSM analysis.
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Diagnostic value of the four SSFD dimensions for adolescent depression

We used the receiver operating characteristic (ROC) curve analysis to explore the diagnostic value of the four dimensions of SSFD for adolescent depression. As shown in Figure 2, the four SSFD dimensions had different diagnostic values for depression, with an AUC of 0.778 (95% CI: 0.760–0.796) for FA, 0.710 (95% CI: 0.690–0.730) for IN, 0.610 (95% CI: 0.588–0.631) for SL, and 0.578 (95% CI: 0.557–0.600) for IC. FA had the highest AUC. We used demographic characteristics to construct a basic diagnosis model (Model 1) for depression that included age, number of children, parental preference, and parental relationship. As shown in Table 7, the AUC values increased significantly after the addition of FA or IN compared with the basic diagnosis model. The AUC values were not significantly changed by SL or IC. The categorical NRI values of the new models were 0.20 (95% CI: 0.16–0.24), 0.12 (95% CI: 0.08–0.16), 0.03 (95% CI: 0.00–0.06), and 0.03 (95% CI: 0.00–0.06), respectively. The relative IDI values of the new models were 0.15 (95% CI: 0.14–0.16), 0.09 (95% CI: 0.08–0.10), 0.02 (95% CI: 0.01–0.03), and 0.01 (95% CI: 0.00–0.02), respectively.
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FIGURE 2
Receiver operating characteristic (ROC) analysis of each dimension of Self-Rating Scale of Systemic Family Dynamics (SSFD).



TABLE 7    Comparison of the performance of diagnostic models.
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Discussion

It is important to understand the influencing factors of adolescent depression to enable early diagnosis and treatment. This study explored the relationships between family dynamics and adolescent depression. We evaluated the auxiliary diagnostic value of four family dynamic dimensions for adolescent depression. We found that better family dynamics (high score) were related to a lower risk of depression. The highest protective element of the family dynamic was FA, followed by IN. FA and IN scores demonstrated good diagnostic value for adolescent depression. The more relaxed and happier the family atmosphere of teenagers is, the higher the degree of emotional differentiation between family members, and the fewer control parents have over their children, the less likely teenagers are to suffer from depression.

Our study used LCA to explore the relationship between family dynamics and depression and describe the heterogeneity of family dynamic characteristics. To the best of our knowledge, this is the first study to perform an LCA of the SSFD scale to identify subpopulations influenced by different family dynamics in an adolescent population. The response probability values of all FA and IN items (except IN5) were above 90% in the high family dynamic group but were around 50% in the low family dynamic group. The response probability values of SL and IC items were equivalent between the two classes. This demonstrated the clear heterogeneity of FA and IN among adolescents. Furthermore, there was a significant difference in the total SDS scores of the two groups, with higher total SDS scores in the low family dynamic group. This finding remained the same after PSM for all general characteristics. This interesting discovery further indicates that it is important to create a relaxed and happy family atmosphere and maximize self-differentiation to promote adolescent mental health. Worse family dynamics, especially those evaluated with FA and IN scores, were associated with higher levels of depression. Poor family intimacy or emotional expression can trigger depression in adolescents (40), and families that lack activities and effective communication are prone to developing more psychological problems (41). This result is also similar to those reported in a prior article from our group (42) that reported that poor family functioning was associated with poor FA and that adolescents from dysfunctional families were more likely to be prone to anxiety and depression. Li et al. (17) found that the scores in all four dimensions of the SSFD were significantly improved following combined systemic family therapy in anxious and depressed adolescents with epilepsy. The present study further supports the need to improve family dynamics to help adolescents maintain a good level of mental health during their important period of personality formation. In addition, there is still another essential finding: The mean total SDS score in the low family dynamic group was approximately 53 (the SDS cutoff for depression). This suggests that if the SSFD score of a patient is lower than 40.62, family intervention may be needed in time. Future studies should seek to confirm this conclusion.

Finally, we evaluated the auxiliary diagnostic value of each dimension of systemic family dynamics for adolescent depression. FA and IN scores had good diagnostic values for depression. Adding FA or IN scores to a basic diagnostic model for depression based on demographic characteristics resulted in increased NRI by 20 and 12% and increased IDI by 15 and 9%, respectively. We already knew that NRI and IDI are two alternatives to AUC for measuring the usefulness of a new model (43), and their improvement further demonstrated the important influence of FA and IN in the diagnosis of adolescent depression. Family members should focus on building a harmonious family relationship, respect the personality of their child, and encourage them to solve problems.

This study has several limitations that should be considered when interpreting its findings. First, the cross-sectional design of the study indicates that causal links could not be established. Variables were self-reported, and analysis was limited by missing data. These issues were partially overcome by removing participants with >50% missing data and imputing with a suitable multiple imputation method. Second, depression was assessed at a single time point using the self-reported SDS, which may over interpret adolescent short-term mood changes as depression (44). Further one-on-one interviews with child psychiatrists may permit more acute screening for depression and allow for longitudinal follow-up, producing results more conducive to guiding clinical interventions. Finally, many other factors can affect adolescent depression aside from family dynamics and basic sociodemographics. Disposition, unhealthy lifestyle behaviors (sedentary behaviors), and parental occupation and education level may further impact adolescent depression and alter our findings. These should be considered in future studies.



Conclusion

A Chinese general population-based study with a large sample size identified a relationship between family dynamics and depression in adolescents. Our findings suggest that additional attention should be paid to family dynamics to avoid mental health consequences. This study may be used as a reference for developing measures for improving and preventing adolescent depression.
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Variables

High family dynamics group

Low family dynamics group

N = 861 N = 861
Age (mean =+ SD) 13.74 £ 1.94 13.72 £ 1.95 0.833
Gender 0.412
Male 433 (50.3) 451 (52.4)
Female 428 (49.7) 410 (47.6)
Number of children in the family 0.719
1 585 (67.9) 577 (67.0)
>2 276 (32.1) 284 (33.0)
Parental preference 0.076
Yes 66 (7.7) 88(10.2)
No 795 (92.3) 773 (89.8)
Parental relationship 0.890
Close 504 (58.5) 499 (58.0)
General 171 (19.9) 179 (20.8)
Distant 186 (21.6) 183 (21.2)
Monthly family income 0.602
Low-income (<5000 RMB) 262 (30.4) 261 (30.3)
Low-middle-income (5000-10000 RMB) 376 (43.7) 370 (43.0)
Upper-middle-income (10000-30000 RMB) 147 (17.1) 138 (16.0)
High-income (>30000 RMB) 76 (8.8) 92(10.7)
Total SDS scores (mean =+ SD) 45,52 +10.57 53.78 £ 11.88 <0.001**

“*p < 0.001.

SDS, Self-Rating Depression Scale; PSM, propensity score matching.
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(95% Cl) (95% Cl) (95% Cl)
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Model 1+ FA| 0.79 (0.77-0.80) 0.20 (0.16-0.24) 0.15 (0.14-0.16)
Model 1+IN| 0.75(0.73-0.76) 0.12 (0.08-0.16) 0.09 (0.08-0.10)
Model 1+ SL| 0.69 (0.67-0.71) 0.03 (0.00-0.06) 0.02 (0.01-0.03)
Model 1+1IC| 0.67 (0.65-0.69) 0.03 (0.00-0.06) 0.01 (0.00-0.02)
Model 1: A basic diagnosis model for depression that includes age, number of children in

the family, parental preference, and parental relationship.

AUC, area under the curve; NRI, net reclassification index; IDI, integrated discrimination

improvement.

FA, family atmosphere; IN, individualization; SL, system logic; IC,

illness concepts.
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AIC, Akaike information criterion; BIC, Bayesian information criterion.
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Variables High family dynamics group Low family dynamics group

N = 2153 N = 861
Age (mean =+ SD) 14.29 +2.07 13.72 £1.95 <0.001**
Gender 0.222
Male 1073 (49.8) 451 (52.4)
Female 1080 (50.2) 410 (47.6)
Number of children in the family 0.025*
1 1534 (71.2) 577 (67.0)
>2 619 (28.8) 284 (33.0)
Parental preference <0.001**
Yes 67 (3.1) 88(10.2)
No 2086 (96.9) 773 (89.8)
Parental relationship <0.001**
Close 1719 (79.8) 499 (58.0)
General 228(10.6) 179(20.8)
Distant 206 (9.6) 183 (21.2)
Monthly family income 0.381
Low-income (<5000 RMB) 597 (27.7) 261 (30.3)
Low-middle-income (5000-10000 RMB) 922 (42.8) 370 (43.0)
Upper-middle-income (10000-30000 RMB) 377 (17.5) 138 (16.1)
High-income (> 30000 RMB) 257 (12.0) 92 (10.7)
Total SDS score (mean =+ SD) 43.93 +£10.71 53.78 £ 11.88 <0.001**

*p < 0.05;**p < 0.001.
SDS, Self-Rating Depression Scale; RMB, Chinese Yuan.
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depression  depression | depression | depression

(N =2074) | (N =586) | (N=274) (N =80)

@) @) ©)
FA 74.89 +19.36* | 56.19 4 20.41> | 49.10 4 22.63¢ | 38.87 +23.87¢
IN 70.37 4 20.58% | 55.47 £21.78" | 51.51 4 25.15¢ | 45.83 & 25.68¢
SL 64.41+19.11% | 58.44 4 18.94" | 54.73 +23.50" | 53.31 4 21.97°
IC 53324 23.12° | 47.46 £22.03% | 47.13 £25.18> | 45.47 + 24.66"

The different normal letters in the same row indicate a significant difference between the
two groups at the 0.05 level.

SDS, Self-Rating Depression Scale; SSFD, Self-Rating Scale of Systemic Family Dynamics;
FA, family atmosphere; IN, individualization; SL, system logic; IC, illness concepts.
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Variables 95% ClI

Model 1

FA 0.950 0.946-0.954 <0.001**
IN 0.962 0.958-0.966 <0.001**
SL 0.984 0.980-0.988 <0.001**
IC 0.987 0.984-0.991 <0.001*
Model 2

FA 0.952 0.948-0.956 <0.001*
IN 0.964 0.960-0.968 <0.001%*
SL 0.986 0.982-0.990 <0.001*
IC 0.990 0.986-0.992 <0.001%*

Model 1: adjusted for age and gender; Model 2: adjusted for age, gender,
number of children in the family, parental preference, parental relationship, and
monthly family income.

“*p < 0.001.

FA, family atmosphere; IN, individualization; SL, system logic; IC, illness concepts.
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Number of children in the family

1 2111 70.0
>2 903 30.0
Parental preference

Yes 155 5.1
No 2859 94.9
Parental relationship

Close 2218 73.6
General 407 13.5
Distant 389 129
Monthly family income

Low-income (<5000 RMB) 858 28.5
Low-middle-income (5000-10000 RMB) 1292 42.9
Upper-middle-income (10000-30000 RMB) 515 17.1
High-income (>30000 RMB) 349 11.5

RMB, Chinese Yuan.
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