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Abstract

:

Background: This study explores family functioning and its associations with adolescent major depressive disorder (MDD), comparing its dynamics with healthy counterparts. Family functioning (cohesion, flexibility, communication, and satisfaction), maternal depressive symptoms, postpartum depression history, parental divorce, parental alcohol abuse, and the adolescents’ cognitive flexibility, are examined. The research incorporates the perspectives of both adolescents and mothers. Methods: The sample includes 63 mother-teenager dyads in the clinical group and 43 in the control group. Instruments encompass the Family Adaptability and Cohesion Evaluation Scales (FACES IV), Children’s Depression Inventory (CDI-2), Beck Depression Inventory (BDI-II), The Brixton Spatial Anticipation Test, and structured interviews. Results: Families of adolescents with MDD exhibit lower flexibility, cohesion, communication, and overall satisfaction. Depressed adolescents display reduced cognitive flexibility. Discrepancies were observed between adolescents’ and mothers’ perspectives as associated with adolescents’ MDD. Teenagers emphasized the severity of maternal depressive symptoms, while mothers highlighted the importance of family cohesion and flexibility. Conclusions: This study emphasizes a holistic strategy in addressing adolescent depression, including family-based assessment and therapy. Screening for maternal depressive symptoms is identified as valuable. Cognitive flexibility also needs to be addressed during therapy for depression in adolescence.
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1. Introduction


Depression stands as one of the most prevalent mental health conditions observed during adolescence [1]. It is now widely recognized as a complex and multifactorial disorder characterized by affective, cognitive, and psychosocial symptoms [2]. The prevalence of severe depressive symptoms among adolescents has shown an upward trend in recent years, particularly amplified by the global impact of the COVID-19 pandemic [3,4,5]. Of note, the onset of depression during teenage years increases the likelihood of experiencing depressive episodes later in life [6]. Various factors influence adolescent mental health, including genetic and cognitive vulnerabilities, temperament, and school and peer factors, as well as stress [7,8,9,10,11]. Notably, family malfunctioning emerges as a significant risk factor [12,13,14,15].



Family systems theory provides a framework for understanding the influence of family dynamics on adolescent depression [16]. This approach highlights how families function as interconnected wholes, where each member’s behaviour affects the others [17]. Originating from the work of Murray Bowen and others, it views the family as a complex social network with reciprocal interactions that significantly impact both individual and collective well-being [18]. Effective family functioning, which includes the ability to meet needs and resolve conflicts, is central to maintaining a healthy mental state among family members. Consequently, better-functioning families tend to have members with fewer instances of depression and emotional distress [19]. The family systems theory implies that understanding and improving these family interactions can lead to better mental health outcomes for adolescents.



Olson’s framework addressing family functioning enables rating family systems along three fundamental dimensions: cohesion, flexibility, and communication [20]. Cohesion involves fostering strong emotional bonds between family members [20], and its decrease is associated with an increased risk of depression in adolescents [21,22,23,24,25]. Flexibility is the measure of the family system balance between stability and change; it enables families to cope with change and reduces the impact of negative events on youth’s mental health [20]. Effective family communication serves to reduce conflict and increase adaptability and cohesion [20], thus acting as a protective factor for adolescents’ psychological well-being [13,26,27]. Parental mental health is a crucial factor in adolescent well-being, as noted by various studies [28,29,30,31,32,33,34,35]. Adolescents with a strong family history of depression exhibit an elevated susceptibility to developing depressive symptoms [36,37,38] with maternal depression significantly increasing this risk [39,40,41]. Postpartum depression [42,43], prenatal depression [44,45], antenatal depression [46], perinatal depression [47], and paternal perinatal depression [48] potentially hold a pivotal role in the mental health outcomes in the offspring. Children born to depressed mothers tend to exhibit deficits in social, psychological, and cognitive domains, thereby encountering an elevated susceptibility to depression and other mental health disorders [7,49]. Additional family factors identified in the literature as exacerbating adolescent depression include parental alcoholism [50] and parental divorce [51].



The role of neurocognitive functioning is pivotal in understanding the emergence of suicidal behaviour among young people affected by mood disorders [52]. Depressed teens often demonstrate lowered executive functioning [53,54,55,56,57]. Cognitive models of depression propose that challenges in regulating mood might stem exactly from difficulties in executive functions, particularly inhibition and flexibility [58,59,60,61,62]. Additionally, parental depressive symptoms contribute to poor executive functions in the offspring [63,64,65].



Aim of This Study


This study aimed at comparing family functioning between adolescents diagnosed with major depressive disorder (MDD) and their healthy counterparts. In particular, we hypothesized that the families of adolescents with MDD would exhibit lower levels of family functioning dimensions with emphasis on family flexibility as compared to families of healthy adolescents. In addition, it was predicted that mothers of adolescents with depressive symptoms would report higher levels of depressive symptoms compared to mothers of adolescents in the control group.



The secondary aim was to identify factors associated with depression in adolescents. We hypothesized that the quality of family functioning (cohesion, flexibility, communication, and satisfaction), maternal depressive symptoms, history of postpartum depression, parental divorce, and parental alcohol abuse each contribute to the occurrence of depressive symptoms in adolescents. Additionally, we included the adolescents’ cognitive flexibility, as it may be viewed both as a cognitive symptom of depression or a more general manifestation of a cognitive style modelled by a depressive state in a parent.



This study takes into consideration the perspectives of both the adolescents and their mothers.





2. Materials and Methods


2.1. Participants


The study sample consisted of mother-teenager dyads: 63 teenagers diagnosed with major depressive disorder (MDD) (56% female, aged 16.92 ± 1.3 years) and 63 mothers aged 44.98 ± 7.71 years, plus a matched control group of 43 healthy teenagers (48% female, aged 17.23 ± 1.15 years) and their mothers aged 43.54 ± 4.19 years. The study groups were rigorously matched for gender, age, and general intellectual functioning (see Table 1). The inclusion criteria were the presence of major depressive disorder according to the ICD-10 classification [66] and the age of 14–19 years. The exclusion criteria were the presence of significant somatic diseases in the child (cancer, diabetes, cystic fibrosis, etc.), other neurological conditions (e.g., epilepsy, cerebral palsy), and other mental health disorders (such as schizophrenia, eating disorders, etc.), as well as specific learning difficulties.




2.2. Procedure


All adolescents with MDD were outpatients at the Mental Health Clinic or Psychiatric Day Unit for Children and Adolescents of the Gdańsk Health Centre, Gdańsk, Poland. Youth from the control group were students at the Maritime School Complex in Gdańsk (Poland). All participants provided informed consent before any study procedures. For adolescents, consent was obtained from both the teenager and their mother. Teenagers completed various assessments, including the Polish version of the Family Adaptability and Cohesion Evaluation Scales (FACES IV) [67], the Children’s Depression Inventory 2 (CDI-2), and the Beck Depression Inventory-II (BDI-II) [68], and they participated in a structured interview. The general intellectual function was assessed with a Word Comprehension Test—an advanced version [69]. The Brixton Spatial Anticipation Test [70,71] served as a measure of cognitive flexibility. Mothers also completed FACES IV, assessed their child’s depression using CDI-2, and evaluated their own depressive symptoms through BDI-II (see: Supplementary Table S1). A structured interview was also conducted. This study was approved by the Medical University of Gdańsk Bioethics Committee [NKBBN/478/2018-2019] on 14 February 2019.




2.3. Measures


2.3.1. Family Functioning


The Polish version of the Family Adaptability and Cohesion Evaluation Scales—FACES IV is a self-report tool designed to evaluate family functioning within the framework of the Circumplex model [72,73]. This questionnaire comprises 62 statements to which participants respond on a five-point scale, thereby elucidating the family’s level of cohesion, flexibility, and overall functioning. Furthermore, it encompasses the appraisal of family communication and the degree of satisfaction with family life [61]. FACES IV represents a comprehensive tool for the evaluation of family dynamics, characterized by satisfactory reliability, validity, and clinical utility [73]. The Polish adaptation of the FACES IV questionnaire was followed as adapted by Margasiński and presented as the Family Assessment Scale (SOR) [67]. Confirmatory factor analysis confirmed the compatibility of data derived from the Polish population with the theoretical tenets of Olson’s model. The original version of the scale demonstrates reliability coefficients ranging from 0.77 to 0.89. The Cronbach’s alpha coefficient for the Polish scales falls within the range of 0.70 to 0.93, thereby indicating a high or satisfactory degree of internal consistency. These obtained coefficients are deemed adequate for research endeavours, following the criteria established by Olson and Gorall in 2006 [73].




2.3.2. Adolescents’ DepressionS


The Polish version of the Children’s Depression Inventory (CDI-2) is a 28-item self-report/informant-report questionnaire that assesses symptoms of adolescent depression. Items are rated on a 3-point Likert scale. CDI-2 presents good internal consistency (α = 0.82) and satisfactory discriminant validity [74,75].




2.3.3. Maternal Depression


The Beck Depression Inventory-II (BDI-II) was used to analyse the depressive symptoms of adolescents and their mothers [76]. The BDI-II is a multiple-choice self-report inventory that may be administered to individuals aged 13 years and above. It consists of 21 items that assess the severity of depressive symptoms. Each item is a list of four statements arranged in increasing severity according to the DSM-IV criteria for depressive symptoms (e.g., hopelessness, irritability, guilt, fatigue, weight loss, etc.) [76]. The test has good one-week test-retest reliability (Pearson r = 0.93) and internal consistency α = 0.91 for the original version [76], as well as for the Polish version used in this study (0.93 and 0.95, respectively) [68].




2.3.4. General Intellectual Function


The Word Comprehension Test—advanced version (TRS-Z) is a multiple-choice word comprehension scale that measures the level of crystallized intelligence through the assessment of receptive vocabulary. The task requires the identification of a synonym of a given stimulus word from a range of distractors. In the TRS-Z version, the test consists of 30 items [69]. The test was used to match the control group to the clinical group in terms of intellectual functioning.




2.3.5. Adolescents’ Cognitive Flexibility


The Brixton Spatial Anticipation Test was used to assess cognitive flexibility in adolescents [70,71]. Participants are asked to predict the position of a blue circle that changes or stays the same according to a set of patterns. The pattern (rule) must be inferred from a series of previous positions. Sometimes the movement pattern changes and participants have to abandon an old concept for a new one [70]. The raw score corresponds to the number of errors. The scaled score ranges from 1 to 10, with higher scores corresponding to better cognitive flexibility.





2.4. Statistical Analysis


IBM SPSS Statistics 25.0 software and STATISTICA 13.3 were used. The normality of distribution was verified with the use of the Shapiro-Wilk test. Intergroup comparisons for adolescent-adolescent and mother-mother comparisons were performed with the use of the χ2 test (for categorical variables) and the Student’s t-test or the Mann–Whitney U test for independent variables, depending on the data distribution. Spearman rank correlation coefficient was used in the correlation analysis. Forward stepwise logistic regression was also performed. Moreover, the significance level was set at α = 0.05. Forward stepwise logistic regression was performed to verify whether family cohesion, flexibility, life satisfaction, communication, cognitive flexibility, mother’s depressive symptoms, divorce in the family, alcohol abuse in the family, and postpartum depression in mothers were associated with depression in adolescents. At first, the series of models were based on variables according to the adolescents’ point of view. The second series of models was based on family functioning assessed by the mothers. Controlled variables (covariates) were not included.





3. Results


Adolescents with MDD not only scored higher on depressive symptoms (z = 8.7064; p = 0.0001) but also had lower cognitive flexibility than their peers (z = 6.0568; p = 0.001) (see Table 1). Mothers of teenagers with depression also scored significantly higher on depression scales (z = 3.2475; p = 0.001) (see Table 2). Adolescents with MDD rated their families as functioning less well than their non-depressed peers (z = −3.9673; p = 000.1) (see Table 3 and Supplementary Table S3). In particular, they assessed their families as exhibiting lower levels of flexibility (z = −3.4132; p = 0.0006) and cohesion (z = −3.3088; p = 0.0009). Additionally, family communication (z = −5.1398; p = 0.0001) and satisfaction with family life (t(107) = −6.8303; p = 0.001) were significantly lower in the perception of adolescents with depression. These adolescents also perceived their families as having lower balanced cohesion (z = −3.6081; p = 0.0003) and balanced flexibility (z = −3.8149; p = 0.0001), while disengagement was rated as significantly higher.



Likewise, differences were observed in the perception of family functioning between mothers of depressed adolescents and those of healthy adolescents. Mothers from the clinical group assessed the functioning of their families as worse, noting lower levels of flexibility (z = −3.24118; p = 0.0011) and family communication (z = −4.3432; p = 0.0001) as well as satisfaction with family life. However, no significant differences were found in the perception of family cohesion (z = −0.8196; p = 0.4124) between mothers of depressed and healthy adolescents. Mothers of depressed teenagers also rated balanced family cohesion (z = −0.7389; p = 0.4599) and balanced family flexibility (z = −3.0029; p = 0.0026) less favourably than mothers of healthy teenagers.



Overall ratings of family functioning by the adolescent and by the mother were rather weakly correlated (r = 0.27; p < 0.005) (see Supplementary Table S4). Adolescent and mother scores measuring rigidity (r = 0.44; p < 0.005) and disengagement (r = 0.45; p < 0.005) were moderately correlated. There were also low correlations between mother and adolescent ratings in terms of all other specific aspects of family functioning with the exception of measures of communication, balanced cohesion, and chaotic functioning that did not correlate with each other. Additionally, the flexibility score as assessed by the mother showed low positive correlations with several aspects of family functioning rated by the adolescent: (balanced) cohesion (r = 0.33; p < 0.005) and (balanced) flexibility (r = 0.29; p < 0.005). Also, the mother’s flexibility score was negatively weakly correlated with enmeshment (r = −0.32; p < 0.005) as rated by the adolescent. Of note, satisfaction rating in the adolescent was also negatively moderately associated with disengagement rated (r = −0.40; p < 0.005) by the mother.



Factors Associated with Depression in Adolescents


As a preparatory step to regression analysis, all observations scoring above or below three standard deviations in depression, family functioning, and cognitive flexibility were considered outliers and removed from further analyses. For all tested variables, distribution varied from the normal distribution. However, skewness was between −2 to 2 for every variable, and even between −1 to 1 for the variables used. Thus, logistic regression was run to verify the hypothesis.



Forward stepwise logistic regression was performed to verify whether family cohesion, flexibility, life satisfaction, communication, cognitive flexibility, mother’s depressive symptoms, divorce in the family, alcohol abuse in the family, and postpartum depression in mothers identify associations with depression in adolescents (see: Supplementary Table S2).



One outlier was removed from the analysis. The results are shown in Table 4.



Results from the first model indicated the goodness of fit of this model: χ2(8) = 9.29, p = 0.318. The model explained 52% (Nagelkerke R2 = 0.521) of the variance in depression in adolescents and correctly classified 79.6% of cases. Family life satisfaction was the most significant association with depression in adolescents.



In the second step, cognitive flexibility entered into the regression equation. The Hosmer and Lemeshow test confirmed the goodness of fit of this model: χ2(8) = 5.42; p = 0.712. The model was able to classify correctly 88% of participants. The explained variance of the dependent variable was 74% (Nagelkerke R2 = 0.739). Cognitive flexibility was an additional significant predictor.



The final third step of the model indicated that goodness of fit was met: χ2(8) = 3.29; p = 0.915. The model explained 80% of the variance of the dependent variable (Nagelkerke R2 = 0.804). The model correctly classified 89.8% of cases. Family life satisfaction, maternal depressive symptoms, and cognitive flexibility were associated with depression in adolescents. The odds of depression in adolescents were lowered on average by 7% for every additional unit in family life satisfaction. The results showed no difference between low versus average levels of maternal depressive symptoms. However, there is a significant difference between low versus high levels of depressive symptoms in the mother as correlated with depression in adolescents. At the high level of maternal depressive symptoms, the odds of adolescent depression are 1656% higher as compared to the low level of maternal depressive symptoms. Also, the odds of depression in adolescents on average lowered by 69% for every additional unit in cognitive flexibility. Family flexibility, cohesion, communication, divorce in the family, drinking alcohol in the family, and postpartum depression in mothers were not associated with the probability of depression in adolescents.



Next, logistic regression for identifying associations with depression in adolescents was conducted based on family cohesion, flexibility, life satisfaction, communication (assessed by mothers), cognitive flexibility, maternal depressive symptoms, divorce in the family, alcohol abuse in the family, and postpartum depression in mothers. The results are presented in Table 5.



The results analysis consisted of five steps. The first model showed a good fit to the data based on the Hosmer and Lemeshow test: χ2(5) = 12.67; p = 0.027. The model explained 43% of the variance of depression in participants (Nagelkerke R2 = 0.432), classifying correctly 75.2% of cases. Cognitive flexibility was the only significant factor.



The goodness of fit of the second model was met: χ2(8) = 14.45; p = 0.071. Both family life satisfaction assessed by the mothers and cognitive flexibility explained 52% of the variance in the dependent variable (Nagelkerke R2 = 0.515). The model was able to correctly classify 84.4% of participants.



The Hosmer and Lemeshow test in the third model was also not significant, which indicates the goodness of fit: χ2(8) = 10.24; p =.248. The third model explained 59% of the variance of depression in adolescents (Nagelkerke R2 = 0.589). In this model, 87.2% of cases were correctly classified. Not only cognitive flexibility and family life satisfaction but also maternal depressive symptoms were significant factors associated with adolescent depression.



The results of the fourth model confirmed goodness of fit: χ2(8) = 6.54; p = 0.587. The model explained 63% of the variance of depression in participants (Nagalkerke R2 = 0.628), based on cognitive flexibility, family life satisfaction, mother’s depression, and family cohesion. In this model, 85.3% of the participants were classified correctly, slightly less than in the previous model.



Finally, the Hosmer and Lemeshow goodness of fit test statistic showed a good fit for the final model: χ2(8) = 5.10; p = 0.747. The five factors together: cognitive flexibility, family life satisfaction, mother’s depression, family cohesion, and family flexibility explained 67% of the variance of the probability of depression occurrence in adolescents. The model correctly classified 87.2% of the participants. The results showed a higher probability of adolescent depression when maternal depressive symptoms were at high versus low levels. If maternal depressive symptoms are high, the odds of depression are 531% higher. The odds of depression in adolescents will be on average lowered by 90% for every additional unit in family flexibility. Also, the odds of adolescent depression are 2291% higher for every additional unit in family cohesion. Next, the odds of depression in adolescents are on average 5% lower for every additional unit in family life satisfaction. The odds of depression in adolescents are on average 44% lower for every additional unit in cognitive flexibility. The other factors were not significant, and for this reason, they did not enter the model.





4. Discussion


To our knowledge, this is the first study that identifies factors associated with adolescent depression from both familial and neuropsychological perspectives. Generally, the results of our study delineate that teenagers diagnosed with MDD compared to the control group assessed general family functioning as worse, with less favourable ratings pertaining to flexibility, cohesion, family communication, and overall satisfaction with family life. Furthermore, discernible cognitive rigidity was observed among adolescents with MDD, indicative of a potential neuropsychological underpinning to the manifestation of depressive symptomatology. Concurrently, the maternal counterparts of these adolescents exhibited a heightened prevalence of depressive symptoms in comparison to the mothers of their healthy peers, which is consistent with other studies [77,78,79]. These results were consistent with the research hypotheses. Moreover, referring to the second research aim, as anticipated, the quality of family functioning, maternal depressive symptoms, and adolescents’ cognitive flexibility emerge as important associations of adolescent depression. This discernible pattern of results exhibited a degree of generalizability to maternal evaluations, thereby reinforcing the robustness and consistency of the identified determinants of adolescent depression across diverse perspectives.



From the mothers’ perspective, the most important factors related to children’s depression are the low level of family cohesion, the severity of maternal depressive symptoms, low levels of family flexibility, adolescents’ cognitive flexibility, and satisfaction with family life. However, from the point of view of teenagers, the most important link with their depression is the severity of depressive symptoms in the mother, the presence of which in our model significantly increased the likelihood of depression in an adolescent. Other factors were low cognitive flexibility and satisfaction with family life. Surprisingly, postpartum depression, family history of divorce, and parental alcoholism did not turn out to be significant correlations and did not support our hypotheses.



This result seems to be consistent with other studies that perceptions of family cohesion decrease during adolescence [80,81,82]. Mothers perceive the family as more cohesive and flexible than their children [83]. Family cohesion is negatively associated with the severity of depressive symptoms in adolescents [22,23,24,25,84,85]. Family cohesion pertains to the emotional connections existing among family members and the degree of autonomy that individuals are afforded within the familial unit. Optimal conditions for individual development are thought to be achieved when a moderate level of cohesion is maintained, enabling a delicate equilibrium between autonomy and attachment. However, excessively high levels of cohesion can lead to over-identification and excessive loyalty within the family, potentially impeding the development of individualization and autonomy. Conversely, excessively low levels of cohesion may render the establishment of a coherent family community challenging [20,72,73,86]. In our study, we did not examine associations with peer relationships. Findings from other studies show the covariation of parent-friend relationship quality and adolescent depressive mood and emphasize that parent and peer effects are not independent of each other—supporting compensatory and additive models at the within-individual model and enhancing and additive models at the between-individual level. These findings highlight the robustness of the protective effects of parental and peer support and the detrimental effects of conflictual relationships on adolescent mental health [87].



The results of this study suggest that, in the opinion of the mothers, the risk of depression in their children will be lower, the greater the flexibility of the family. Flexibility focuses on how the family system balances stability and change [20], enables families to cope with change, and reduces the impact of negative events on youth mental health [84]. High family flexibility helps adolescents effectively cope with the effects of external negative life events and reduces the risk of depression [84].



A shared association of teenage depression for both mothers and adolescents resides in their respective levels of satisfaction with family life. This finding may not be particularly unexpected. However, an additional noteworthy factor related to adolescent depression, as perceived by mothers, is family flexibility, denoting the family’s adaptability in response to changing circumstances. Notably, a higher level of family flexibility is associated with adolescents’ enhanced capacity to effectively manage the repercussions of external adversities in their lives, consequently reducing the risk of depression [13,24].



Good communication reduces family conflicts and increases adaptability and cohesion [20], thus playing a protective role for adolescents’ mental health [88]. Mothers report the most psychological symptoms when adolescents and mothers agree that family functioning is poor (e.g., low open communication, high communication problems, and low family satisfaction) [80].



In our study, current maternal depressive symptoms were more important than a history of postpartum depression. As shown in Chithiramohan’s [41] review, children of mothers with postpartum depression are almost twice as likely to develop depression (in adolescence or adulthood) than children without this history. Empirical findings on childhood parental divorce and subsequent mental health outcomes are not fully consistent. Teenagers’ mental problems intensify after their parents’ divorce [51], and divorce may also be a risk factor for suicide attempts [89]. Parental divorce is currently quite a common phenomenon in families. Marital instability is not a single risk factor, but a cascade of consequences for children. Individual, family, ethnic, and cultural factors mitigate the risks associated with changes in children’s family lives, highlighting the importance of recognizing family diversity [90]. According to research, alcohol abuse in parents is associated with the occurrence of depressive disorders [91,92,93]. In our study, these factors did not prove to be significant correlates of depression in teenagers. The research results do not confirm the rather simplistic but often widespread view of the inevitable “psychopathology” in the offspring of people addicted to alcohol [94,95].



Generally, teenagers evaluate family functioning as worse than their parents [80,82]. The fact that in our study the adolescents’ and mothers’ perspectives are not fully consistent (e.g., the significance of maternal depressive symptoms vs. family cohesion) is interesting. We assume that it may be related to the developmental phase in which adolescents experience a pronounced inclination to gradually distance themselves from their familial units, intensifying their focus on peer relationships. Simultaneously, adolescents desire independence; however, from their perspective, maternal depression symptoms may hinder this process. This situation can elicit a myriad of emotional responses, including sentiments of guilt for seemingly “abandoning” depressive mothers. Conversely, the mother may attribute her child’s depression to the perception that the teenager is “growing apart” from the family unit. She may endeavour to provide support and draw closer to her child, although the teenager’s requirements for such proximity may have evolved. The mother might not fully discern this evolving dynamic. Of note, this is in line with the clinical observations of how when faced with their teenagers’ depressive symptoms, mothers as their primary response frequently seek to foster familial togetherness. This inclination to define the adolescent’s emotional detachment from the family as the root cause of depression leads them to believe that nurturing emotional closeness represents the optimal means of supporting their children. This approach, however, appears counterproductive when viewed within the context of the natural developmental needs of adolescents. Moreover, mothers, conceivably burdened by guilt associated with perceiving a growing familial rift, regard this natural developmental trajectory as an aberration and strive, albeit unsuccessfully, to counteract it, experiencing depressive reactions. While high maternal engagement may prevent depression in adolescents [96], high engagement of depressive mothers may act in the opposite direction. Individuation has a positive prognostic value in adolescent depression [97]. Also, the discrepancy may be related to a more general phenomenon of dissimulation—parents usually tend to present their parental practice as better than it is in reality [98]. This pattern of responding could affect ratings of family functioning as well. Of note, in a novel analysis using polynomial regression, it was shown that discrepancies in father-child relationship assessment were more strongly related to depressive symptoms in early adolescence than those in mother-child relationship assessment [99]. We assessed differences in mothers’ and adolescents’ perceptions of functioning as suggested by the recommendation to use regression analysis rather than using difference scores as hypothesis tests with informant discrepancies [81,100]. Recent work indicates that differences may exist in terms of family functioning [101,102,103]. Not all teenagers and parents differ in their perception of family functioning. In samples of adolescent–parent dyads, some assessments of family functioning are quite consistent with each other, while others are not [101,104]. Sometimes this is because the parent perceives the family as functioning more favourably than the teenager, and sometimes the opposite is true: the teenager perceives the family more favourably than the parent [105,106,107].



Adolescents’ cognitive flexibility encompasses the aptitude to apprehend situations from diverse spatial or interpersonal vantage points, to transition seamlessly between tasks, and to adapt their responses in accordance with changing circumstances [108]. This attribute assumes a protective role against depression, particularly among individuals whose parents have encountered depressive experiences [15]. Adolescent cognitive flexibility emerges as a valuable asset for young individuals grappling with the tribulations of parental depression, as elucidated by Davidovich et al. in 2016 [62]. This becomes especially salient given that, within our study, mothers of teenagers diagnosed with MDD registered notably higher scores on depressiveness scales. Longitudinal studies highlight a strong association between parental depressive symptoms and executive functioning in young people [63,64,65]. Neurocognitive functioning plays a pivotal role in the manifestation of suicidal behaviour in young people with affective disorders [52]. Cognitive models of depression propose that the challenges in mood regulation may stem from difficulties with executive functions such as inhibition and flexibility [58,59,60,61,109]. It is also worth noting that higher levels of inhibition and flexibility in the offspring of depressed parents are associated with lower symptoms of depression in adolescents [62]. The relationship between cognitive flexibility and depression seems multifaceted. Of course, cognitive flexibility in MDD may be viewed as a cognitive deficit related to depression. However, we argue that it may also be a sign of mental rigidity associated with family inflexibility. There is evidence that affective parenting behaviour may impact brain development in children, since high aggression and low positivity are associated with depression and suboptimal brain development in children [110]. To fully appreciate the emergence of cognitive flexibility deficits and their neurobiological and/or familial origin in adolescents with MDD, a prospective study would be needed, starting from a large population-based neuropsychological and neuroimaging study and then comparing the subset of adolescents who developed MDD and those who did not. This study design seems unfeasible not only due to its complexity but also the difficulty in longitudinal measurement of executive function due to practice effects [70]. There are very few measures of cognitive flexibility that have alternate versions, and if so, only two versions are available. Although the Brixton Spatial Anticipation Test was shown to be quite resistant to practice effects in one study [111], the executive task is not novel if used for the second time and its use in longitudinal assessment warrants caution. While teenagers’ cognitive functioning, encompassing cognitive flexibility, might not intuitively appear closely related to family dynamics or maternal depression, our study’s findings suggest its considerable predictive potential. This dimension of cognitive flexibility could be instrumental in shaping perceptions of family functioning and might indirectly account for the disparities in the assessment of factors related to depressive disorders between mothers and adolescents. Notably, it is worth emphasizing that our study did not scrutinize the cognitive flexibility of mothers, but this avenue presents an intriguing prospect for future investigations.



Within the framework of systemic theory, a foundational assumption lies in the recognition that family members can potentially disrupt the trajectory of adolescent independence [112]. This interference, it is posited, emanates from the perceived threat it poses to the equilibrium, or homeostasis, of the family system. In a complex and intricate way, adolescents reacting to family disruption may assume a role in preserving familial homeostasis by manifesting depressive symptoms. The systemic approach seeks to identify the origins of disorders not within the individual but within the realm of family interactions. This perspective underscores the pivotal influence of these familial dynamics on the individual’s developmental trajectory [113,114]. In essence, the systemic approach refutes the notion of individual pathology, instead positing that interdependent (and potentially atypical) family interactions may serve as a pathogenic element in the emergence of disorders within one or more family members [115].



As shown by our study, family factors have a crucial importance for adolescent depression, and thus a systemic approach to treatment seems optimal. Individual psychotherapy is unlikely to modify the family dynamics. Until now, however, the literature on the efficacity of family-based interventions is scarce [116], and only a small positive effect of involving family/caregivers in the therapy was proven [117]. Of note, most of the studies documenting the effects of family-based interventions used cognitive-behavioural therapy approaches, while attachment-based interventions show particular promise in repairing parent-child communication [118,119].



Limitations of This Study and Future Research


One limitation of our study is that we did not assess the level of depressive symptoms in fathers. This is due to the probably poorer engagement of fathers in children’s mental health treatment. Mothers tend to more actively participate in the psychological diagnostic process. An interesting avenue for further exploration could involve examining family functioning from the perspectives of other family members, such as fathers and siblings. Notably, paternal depression can be a factor related with depressive symptoms in children to an equal or even greater extent than maternal depression [9,120]. Apart from maternal anxiety and depression, emotional problems in the father are important correlates of depression in late adolescence [31]. Other findings highlight the father’s role in promoting resilience in maternal depression and underscore the need for father-focused interventions [121].



Expanding our study to include data on fathers could yield valuable insights into their level of depressive symptoms, their views on family functioning, their involvement, and whether they contribute to buffering family dynamics or possess other mental health issues. Additionally, examining peer relations and including data from other family members could be worth broader analyses. Factors contributing to resilience are multifaceted, encompassing elements within the individual, the family, and the broader social environment [122]. This suggests the importance of considering this factor more comprehensively in future research endeavours.



Another limitation is that we did not assess maternal cognitive flexibility, which may have also yielded valuable insights. The literature indicates that deficits in cognitive flexibility in mothers may be linked to a child’s depression [64,123]. The cognitive deficits observed in depressed adults are crucial in the context of parenting [124,125], including the notion that depressed parents may struggle with the cognitive flexibility needed to adapt to their child’s evolving needs [124]. Considering the investigation of cognitive flexibility in depressed mothers may be a potential avenue for future research.



Religion has been identified as a protective factor in parent-child relationships, offering support in the face of mental health adversities [126]. This seems to be an intriguing research perspective for future exploration.



Comparative studies across different cultural contexts can provide valuable insights into the universality or cultural specificity of the identified determinants.





5. Conclusions


Families of adolescents with MDD were found to exhibit lower levels of flexibility, cohesion, family communication, and overall satisfaction with family life compared to healthy adolescents. Adolescents with MDD showed reduced cognitive flexibility. Mothers of adolescents with depressive symptoms reported higher levels of depressive symptoms compared to mothers of healthy adolescents. Quality of family functioning, maternal depressive symptoms, and adolescent cognitive flexibility were identified as important factors associated with adolescent depression. Discrepancies were observed between the perspectives of adolescents and their mothers: teenagers emphasized the severity of maternal depressive symptoms, while mothers highlighted the importance of family cohesion and flexibility. Postpartum depression, parental divorce, and parental alcoholism did not prove to be significant factors related to adolescent depression.



This study contributes to the burgeoning body of knowledge surrounding adolescent mental health, shedding light on the intricate interplay between familial dynamics, maternal mental health, and neurocognitive factors in the aetiology of depressive disorders. The results emphasize the need for a holistic strategy when addressing adolescent depression. It underscores the importance of conducting assessment and therapy that encompasses the entire family system. In particular, screening for maternal depressive symptoms emerges as a potentially valuable component of this approach. Another notable facet pertains to the heightened significance of emphasizing cognitive flexibility in the treatment efforts aimed at adolescents with depression. To date, it has received limited attention in the existing scientific literature on adolescent depression. Nonetheless, it holds considerable promise in mitigating the potential progression of depressive symptoms in this population. These findings not only underscore the necessity for multifaceted therapeutic interventions, but also argue for the integration of familial and individual-level assessments in clinical and preventive mental health paradigms.
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Table 1. Differences between teenagers with a major depressive disorder and their healthy peers.






Table 1. Differences between teenagers with a major depressive disorder and their healthy peers.





	

	
Depressed Adolescents (n = 63)

	
Healthy Controls (n = 46)

	

	




	

	

	

	
χ²

	
p






	
sex

	
35 girls (56%)

28 boys (44%)

	
22 girls (48%)

24 boys (52%)

	
−0.7907

	
0.4249




	

	
Me ± IQR

	
min.–max.

	
Me ± IQR

	
min.–max.

	
intergroup difference

	
p




	
Age

	
17 (4)

	
15–19

	
17 (4)

	
15–19

	
z = −1.2844

	
0.1989




	
Overall intellectual functioning TRS-Z (1–30)

	
8 (6)

	
2–19

	
9 (5)

	
3–23

	
z = −0.1601

	
0.8728




	
Mood




	
CDI-2 self-rating (T score: 0–79)

	
74 (8)

	
54–79

	
47 (16)

	
21–64

	
z = −8.7064

	
0.0001




	
CDI-2 assessed by mothers (T score: 0–79)

	
75 (30)

	
49–79

	
45 (37)

	
23–60

	
z = −8.64

	
0.0001




	

	
   x ¯    ± SD

	
min.–max.

	
   x ¯    ± SD

	
min.–max.

	
intergroup difference

	
p




	
BDI-II (raw score: 0–63)

	
37 (8)

	
20–53

	
8 (9)

	
0–23

	
t = 8.8702

	
0.0001




	
Cognitive Flexibility




	

	
Me ± IQR

	

	
Me ± IQR

	

	

	




	
The Brixton Spatial Anticipation Test (scaled score: 0–10)

	
4.57 (1.94)

	
1–10

	
6.98 (1.44)

	
4–10

	
z = 6.0568

	
0.001








BDI-II (The Beck Depression Inventory-II), CDI-2 (The Children’s Depression Inventory 2), IQR—interquartile range, Me—median, SD—standard deviation, TRS-Z (Word Comprehension Test—Advanced Version).













 





Table 2. Differences between mothers of depressed adolescents and mothers of healthy adolescents.






Table 2. Differences between mothers of depressed adolescents and mothers of healthy adolescents.





	
Mother

	
Depressed Adolescents (n = 63)

	
Healthy Controls (n = 46)

	

	




	

	
    x ¯     ± SD/Me ± IQR

	
min.–max.

	
    x ¯     ± SD/Me ± IQR

	
min.–max.

	
Intergroup Difference

	
p






	
Age

	
Me ± IQR 44.98 (4.71)

	
35–55

	
Me ± IQR 43.54 (4.19)

	
36–54

	
t = 1.65

	
0.10




	
BDI-II

	
   x ¯    ± SD 15 (16)

	
0–43

	
   x ¯    ± SD 8 (5)

	
3–25

	
z = 3.2475

	
0.0011








BDI-II (The Beck Depression Inventory-II), IQR—interquartile range, Me—median, SD—standard deviation.













 





Table 3. Assessment of family functioning.
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Family Functioning

	
Depressed Adolescents (n = 63)

	
Healthy Controls (n = 46)

	

	






	
A—Adolescent

M—Mother

	
Me ± IQR

	
min.–max.

	
Me ± IQR

	
min.–max.

	
Intergroup Difference

	
p




	
General Family Functioning A (0–3)

	
0.56 ± 0.41

	
0.21–1.77

	
0.78 ± 0.42

	
0.40–2.00

	
z = −3.9673

	
0.0001




	
General Family Functioning M (0–3)

	
0.72 ± 0.66

	
0.15–1.89

	
0.91 ± 0.30

	
0.48–1.75

	
z = −2.2090

	
0.0271




	
Cohesion A (0–3)

	
0.53 ± 0.47

	
0.13–1.75

	
0.77 ± 0.46

	
0.24–2.50

	
z = −3.3088

	
0.0009




	
Cohesion M (0–3)

	
0.67 ± 0.70

	
0.13–3.00

	
0.77 ± 0.28

	
0.40–1.80

	
z = −0.8196

	
0.4124




	
Flexibility A (0–3)

	
0.63 ± 0.40

	
0.25–3.00

	
0.87 ± 0.54

	
0.46–2.40

	
z = −3.4132

	
0.0006




	
Flexiblity M (0–3)

	
0.77 ± 0.59

	
0.18–2.00

	
1.00 ± 0.40

	
0.57–2.33

	
z = −3.24118

	
0.0011




	
Communication raw score A (0–50)

	
28 ± 12

	
12–49

	
37.50 ± 11

	
23–50

	
z = −5.1398

	
0.0001




	
Communication raw score M (0–50)

	
35 ± 10

	
4–50

	
39 ± 7

	
29–48

	
z = −4.3432

	
0.0001




	

	
   x ¯    ± SD

	

	
   x ¯    ± SD

	

	

	




	
Satisfaction raw score A (0–50)

	
27.27 ± 6.81

	
13–48

	
38.39 ± 6.60

	
24–50

	
t = −6.8303

	
0.0001




	
Satisfaction raw score M (0–50)

	
32.40 ± 7.23

	
13–48

	
39.17 ± 4.94

	
30–47

	
t = −5.0082

	
0.0001








IQR—interquartile range, Me—median, SD—standard deviation.













 





Table 4. Models of factors associated with adolescents’ depression resulting from regression analysis with family functioning as assessed by adolescents.
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Model

	
Factors Associated

	
B

	
SE

	
Wald

	
df

	
p

	
Exp(B) [95% CI]






	
1

	
Family life satisfaction (FACES IV)

	
−0.05

	
0.01

	
31.84

	
1

	
<0.001

	
0.95 [0.93–0.97]




	

	
Intercept

	
2.55

	
0.47

	
29.86

	
1

	
<0.001

	
12.83




	

	
Model χ2(8) = 9.29, p = 0.318; Nagelkerke R2 = 0.521




	
2

	
Fa