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Abstract
Objectives. Parenting is a significant factor in the development of depression during adolescence. However, little research has specifically studied the association of expressed parental emotion during parent-child interactions on later expressed child emotion. The current study investigated the relationship between parent and child observed emotion—more specifically, how parents’ expressed emotion in one task may be associated with children’s expressed emotion in a subsequent task.  Methods. Parents with a history of depression (N = 242, M age = 41.72) and their children (M age = 11.53) participated in two interaction tasks—one conversation about a recent pleasant activity and one about a recent stressful experience for the family. Observed emotions including sadness, hostility, and positive mood in parents and children in these video-recorded interactions were measured using a macro-level coding system. Parent observed emotion scores in the stressful task were used to predict changes in child observed emotion scores in the stressful task, controlling for child observed emotion scores in the prior, pleasant task.  Results. Parent sadness was positively correlated with child sadness and negatively correlated with child hostility in the second task. Parent sadness accounted for changes in child sadness and hostility in task 2, parent hostility accounted for changes in child hostility in task 2, and parent positive mood accounted for changes in child positive mood in task 2, even after accounting for levels of child respective emotions in the prior task and the parent BDI-II score. Conclusions. Parent and child emotions are significantly related and parents’ emotions may contribute to changes in children’s emotions. Analyzing changes in child emotions from moment-to-moment, interaction-to-interaction may provide insight into healthy parenting strategies, and, more specifically, the significant influence of parental emotions and behaviors on their children.

Introduction
Background Information on Depression
Depression runs in families (Hammen, 1991). While the reasons behind this are multifaceted and not entirely known, there is ample evidence that, in addition to biological factors, this can be attributed to behavioral factors such as parenting and children’s coping skills. Children with a depressed parent are four times more likely to develop the disorder themselves, an alarming difference that cannot be attributed to genetic vulnerabilities alone (Weissman et al., 1997). Offspring of mothers with a history of depression are not only at greater risk for depression but report more internalizing and externalizing problems than peers with non-depressed parents (Vreeland et al., 2019a). Risk for depression increases dramatically around age 15, particularly in girls (Salk, Hyde, & Abramson, 2017); thus, it is important that preventive interventions are introduced earlier in the child’s life rather than later.
There are three hallmark emotions of Major Depressive Disorder (MDD)—anhedonia and sadness, and irritability, specifically in children and adolescents (American Psychiatric Association, 2013). Depression is a heterogeneous disorder, meaning it manifests itself in a variety of different ways. For example, depression often affects appetite and sleep, though this can mean someone has an increased or decreased appetite and/or is sleeping more or less than usual. To officially be diagnosed with depression, one must meet criteria for at least 5 of the 9 symptoms for over two weeks, every day or almost every day, most of the day or all of the day (American Psychiatric Association, 2013). These symptoms include depressed mood or irritability, decreased interest or pleasure, change in weight or appetite, change in sleep, change in activity, fatigue or loss of interest, guilt/worthlessness, concentration issues, and suicidality (American Psychiatric Association, 2013). The average length of a depressive episode is around 4 months, and it can remit and also recur naturally.
Depending on the source of the data, the prevalence of depression in the general population varies greatly, likely due to flawed self-reporting and recall bias. However, to address this uncertainty, researchers in Dunedin, New Zealand looked at the prevalence of depression using a longitudinal birth cohort study (Moffitt et al., 2010). This means that they took all children born in Dunedin in a single year, enrolled them in a study of mental and physical health, and followed them every couple of years, allowing for frequent and multiple assessments. Using this prospective longitudinal study, the lifetime prevalence of depression was found to be over 40% (Moffitt et al., 2010). This number is alarming—it demonstrates the incredible importance of furthering depression research and the substantial number of people who could benefit from prevention and intervention. 
The Importance of Parenting
In the realm of psychological development, parenting and childhood experiences and environments matter significantly. Parenting is connected to childhood attachments and later interpersonal relationships, self-esteem, academic achievement, independence, mental health, and delinquent behavior (Kuppens & Ceulemans, 2019). Thus, it makes sense to target parenting in depression prevention studies not only because it matters in the development of any child, but because depression may uniquely, and negatively, affect parenting in a way that puts children with depressed parents at an increased risk. Parents who are withdrawn, intrusive, hostile or simply inconsistent create a chronic, stressful environment in the family and these behaviors leave their children more vulnerable to developing internalizing or externalizing problems, particularly when the child does not use effective coping (Forehand et al., 2014). Internalizing problems are those that affect one internally, including depression and anxiety, whereas externalizing problems involve outward behavior issues like conduct disorder or aggression. 
Ample research on effective parenting has found two main characteristics of parenting that supports positive child development—high warmth and high structure (Kuppens & Ceulemans, 2019). In practice, this beneficial parenting includes establishing clear consequences for a child’s behavior, making sure they understand directions, giving appropriate praise and rewards (preferably that focus on effort and improvement), and providing limits (Forehand et al., 2014). This type of parenting focuses on bidirectional communication, meaning that children are actively involved in decision-making and that the family is able to discuss the reasoning behind certain decisions and come to compromises when appropriate (Forehand et al., 2014). Even though this type of parenting and communication style does not come naturally or easily to everyone, parents are able to learn skills and strategies that allow them to be more effective, authoritative parents (e.g., Compas et al., 2010). Additionally, to maximize the protective factors for those at risk for developing depression, coping skills can be taught to children and adolescents so that they are able to actively help themselves (Compas et al., 2010). Secondary control coping skills, including cognitive reappraisal (reframing one’s perception about a certain stressor that they cannot change), positive thinking, acceptance, and distraction are particularly beneficial for offspring of depressed parents because they must learn to accept their parent’s depression and understand that it is not their fault nor their job to fix it.
Literature Review: Depression Prevention
The literature on depression prevention has greatly progressed over the past few decades, with many studies building directly off of each other. One early study conducted by Keller et al. (1986) found a relationship between parents’ depression and children’s functioning and psychopathology. Researchers interviewed the families, collecting demographic information, measuring levels of family discord, and administering tests to determine the severity and chronicity of parental depression (Keller et al., 1986). From this information, they found a significant positive association between the severity and chronicity of the parent’s depression and the child’s maladaptive behaviors and psychopathology (Keller et al., 1986). This is an important finding because it contributes to the foundation and basis of future depression prevention research, as many current interventions focus, at least partly, on parenting behaviors.
	Clarke et al. (2001) built off of a previous study by Beardslee et al. (1997) that conducted a trial of family-based, cognitive intervention for offspring of depressed parents. The Clarke et al. study investigated if and how this treatment affected the adolescents’ depression diagnoses specifically. Researchers conducted a randomized, controlled trial focused on depression prevention for adolescents (13-18 years old) with depressed parents. Experimenters randomized adolescents into two groups. The first group was an experimental intervention group (n = 45), which consisted of 15 weekly one-hour sessions for groups of 6-10 teens who were taught coping and cognitive restructuring by a therapist. The cognitive restructuring tools introduced in the sessions focused on identifying and challenging irrational or overly negative thoughts, paying particular attention to adolescents’ beliefs related to having a depressed parent. The second group, the control group (n = 49), was not given any treatment and was told to continue with any health care services that they used prior to the study. To measure progress or change between the two groups, each participant was given assessments at baseline, after treatment, and during 1-year and 2-year follow-up appointments. These measures included the Child Behavior Checklist (CBCL; Achenbach & Edelbrock, 1978), the Schedule for Affective Disorders and Schizophrenia for School-Age Children (K-SADS; Chambers et al., 1985), the Hamilton Depression Rating Scale (HAM-D; Endicott et al., 1981), the Center for Epidemiologic Studies-Depression scale (CES-D; Radloff, 1977), and the Global Assessment of Functioning Scale (GAF; Luborsky, 1962), which rated the severity of impairment. 
The two groups were roughly the same in continuous depression measures (CES-D, CBCL-D, and HAM-D) at baseline. However, when comparing the two groups after treatment, the experimental group showed significant improvements as evidenced by treatment by time interactions (Clarke et al., 2001). Participants in the treatment condition reported an average of 33 fewer depressed days in the year following the study when compared to the control group (mean of 11 vs. 44 days, respectively). The interaction effects and significantly lower depressive symptoms reported in the intervention group persisted through the 12-month and 24-month follow-ups. Teens in the experimental group were less likely to have developed depression in the time following the experiment: 8% (comparable to the annual incidence rate of depression in all adolescents, which is 6.5%) in relation to 24% of the control group that had been diagnosed with depression.
To build on these findings, Compas et al. (2009) tested a family-based intervention that educates and teaches cognitive-behavioral skills to depressed parents and their children in a smaller, group format. This family-based intervention was created based on previous findings that parents’ depression often increases stress in parent-child interactions and that the way children react and cope with these stressful interactions matters for their mental health (Horowitz & Garber, 2006; Collins & Dozois, 2008). Families were randomly assigned to either the intervention group or to the written information (control) group. Measures included the CES-D, CBCL, K-SADS, Youth Self Report (YSR; Achenbach & Rescorla, 2001) and Beck Depression Inventory II (BDI-II; Beck et al., 1988). Some particularly relevant and important findings from this article include that the main effect of the condition group for anxiety and depression symptoms was significant based on the YSR for 2, 6, and 12 months. Based on parent and child interviews conducted at visits, during the 12-month follow-up period, 20.8% of children in the written information group had experienced an episode of depression whereas only 8.9% of children in the intervention group developed depression (Compas et al., 2009). Additionally, parental depressive symptoms, which were measured using the BDI-II, significantly improved at all three time points for those in the intervention condition over the comparison condition.
Using parent and adolescent scores on the Responses to Stress Questionnaire (Connor-Smith et al., 2000), Compas et al. (2010) determined how adolescents respond to different life stressors related to their parents’ depression by measuring primary control coping, secondary control coping, and disengagement coping. Additionally, they used a system called IFIRS (the Iowa Family Interaction Rating Scales; Melby & Conger, 2001) to code two recorded conversations between the parent-child dyads, one about a pleasant activity and another about a recent stressful time in their family. Data and scores from IFIRS coding have been used in other studies and findings indicate that parental behavior is incredibly impactful on later child psychopathology, particularly externalizing problems (Ge et al., 1996). Parents who exhibited hostile behavior towards their child during interaction tasks had children who were more likely to exhibit hostile behavior (overt aggression and conduct problems) themselves (Ge et al., 1996). They also found that children whose parents exhibit coercive behavior are more likely to be antisocial and use similar coercion tactics themselves (Ge et al., 1996). 
Compas et al. (2010) assessed parental depressive symptoms using the BDI-II, adolescent depressive symptoms were measured using the CES-D, and adolescent internalizing and externalizing behaviors were measured using the CBCL and YSR. Analyses found that adolescents in the family group cognitive-behavioral condition had fewer self-reported depressive symptoms on the CES-D and reported less on the anxiety/depression and internalizing subscales of the YSR. Regarding the parent reports, significant effects were found for adolescents’ externalizing symptoms on the CBCL for those in the intervention group. The study found that changes in coping at 6 months acted as a mediating factor for changes in mental health outcomes later at 12 months. They also found evidence to support that changes in parenting skills lead to reduction in externalizing and depressive symptoms in their adolescent children. 
Compas et al. (2015) reported the effects and potential moderators of a family group cognitive-behavioral (FGCB) preventive intervention for offspring of depressed parents. There were 180 family units—180 parents who either currently had MDD or had a history of depression during their children’s lifetime and 242 children enrolled aged 9-15 years old. This study was longitudinal, with follow-up assessments at 2, 6, 12, 18, and 24 months after the baseline measurements and treatment. The intervention comprised of 8 weekly session with 4 monthly booster sessions to reinforce everything the families had previously learned. The purpose of the intervention was to educate the families about depression and its effects on families, to learn to recognize and adaptively cope with stress, and to improve parenting skills like praise, quality time, encouragement, and clear rules and consequences. To compare outcomes, researchers used measures including CES-D, CBCL, YSR, and K-SADS to look at main effects and the BDI-II, SCID and family demographics to investigate potential moderators. 
Compas et al. (2015) found a significant main effect of the intervention at 12 and 24-month follow-ups based on scores on the CES-D. For the YSR section measuring anxiety/depression symptoms, a main effect of condition was significant at 6, 12, 18, and 24 months and when measuring externalizing symptoms, there were significant effects at 12, 18, and 24 months. As for depression prevention, the main goal of the intervention, Compas et al. (2015) noted that from baseline through 2 years, 13.1% of children in the FGCB group developed depression, whereas 26.3% of the control condition developed depression. One significant moderator was the presence of parental depression at baseline—children with parents who were in a depressive episode at baseline did not significantly differ between groups in their own development of depression.
Parenting and Depression
Many factors, including low socioeconomic status (SES), may contribute to parents’ stress levels, parents’ depressive symptoms, and child outcomes (Sullivan et al., 2019). There is a statistically significant positive association between child internalizing and externalizing problems and their families’ cumulative SES risk factors (e.g., family income, use of public assistance, parental education level, single-parent household status) (Sullivan et al., 2019). Children are at even higher risk for internalizing problems when they are exposed to SES risk factors and have a parent with depression, suggesting that SES may be an important moderator of the effects of parental depression on children’s risk for internalizing and externalizing problems (Sullivan et al., 2019).
Maternal depression symptoms not only influence adolescents’ internalizing symptoms but they also moderate the relationship between adolescent peer stress and adolescent internalizing symptoms (Henry et al., 2019). Henry et al. (2019) found that children of mothers with a history of depression reported more peer stress (e.g., friendship or romantic breakups, being the victim of gossip or bullying) than children of mothers with no history of depression. This finding is likely a result of poor parental modeling of healthy social interactions, interpersonal relationships, emotional regulation, poor scaffolding and teaching of social competence (Henry et al., 2019). Regardless, offspring of mothers with a history of depression are particularly vulnerable to both experiencing and coping maladaptively with peer stress (Henry et al., 2019). Peer stress was only positively correlated to adolescent internalizing symptoms when maternal depressive symptoms were average-high (Henry et al., 2019). 
Recent research conducted by Gruhn et al. (2019) tested the association of secondary control coping (e.g., acceptance, cognitive reappraisal) with children’s observed emotion in the interaction tasks. Researchers compared children’s scores on the parental depression version of the RSQ to their expressed emotion during the second, stressful task, while controlling for emotions in the pleasant task (Gruhn et al., 2019). They found that secondary control coping was significantly positively correlated with positive mood in both the pleasant and stressful tasks and was negatively correlated with hostility in the stressful task (Gruhn et al., 2019). Additionally, disengagement coping was significantly negatively correlated with positive mood and positively correlated with hostility in the pleasant task (Gruhn et al., 2019). Interestingly, mothers’ depressive symptoms, as measured using the BDI-II, were significantly associated with lower levels of observed positive mood during the stressful interaction task. My analyses controlled for parental BDI-II scores because the findings of Gruhn et al. (2019) suggest that a greater number of parental depressive symptoms may manifest in observed emotions, such as sadness, irritability, and hostility, during the tasks. Gruhn et al. (2019) analyzed the relationship between child coping skills and child observed emotion and parental depression and observed child emotion, providing an excellent foundation for our exploration of the influence of observed parent emotion in the first task on observed child emotion in the second task.
While sadness may seem to be an emotion with the highest correlation to current parental depressive symptoms, many of the other observed emotion codes may be equally, if not more, informative and essential in understanding the parent-child relationship. Two common symptoms of depression are irritability and sleep impairment, both of which are likely to lead to more negative affect, impatience towards child, and inconsistent discipline (Vreeland et al., 2019b). Given that consistent structure and warmth are hallmarks of good, evidence-based parenting, observed emotions such as hostility, intrusiveness, warmth, and positive mood are incredibly revealing and should be considered when analyzing a child’s expressed emotion. Changes and disruptions in parenting can lead to a stressful and unpredictable home environment, putting children at a greater risk for developing psychiatric disorders. (Vreeland et al., 2019b). Furthermore, interparental conflict, which may contribute to an unstable home life, is positively correlated with youth internalizing problems (Bresland et al., 2016). Rumination is an unproductive cognition often observed in those with internalizing disorders such as depression, and this type of cognition may be exacerbated by interpersonal stress (McLaughlin & Nolen-Hoeksema, 2012). Interpersonal stress and conflict can be manifested in the sadness, hostility, positive mood, and communication IFIRS observed emotion codes. Thus, while the analyses in the current study are specific and small-scale, based just on the impact of one interaction on the next, they may reveal much deeper mechanisms behind the effect of stress on depression.
Jaser et al. (2011) found that observed positive mood in the video interaction tasks of parent-child dyads was related to fewer adolescent depressive symptoms and higher levels of primary and secondary control coping, even after controlling for maternal history of depression and current maternal depressive symptoms. These findings indicate that observed positive mood, one of the IFIRS codes I focused on in the current study, is a marker of resilience and may be a protective factor for adolescents at risk for depression (Jaser et al., 2011). These findings are consistent with past research that emphasizes the importance of secondary coping skills, such as positive thinking and reappraisal, in preventing adolescent depression (e.g., Jaser et al., 2005). 
The Current Study
This literature clearly shows the progression of prevention programs over the past few decades and provides a strong foundation for what I am working on now. The current study is a follow-up to the Compas et al. (2015) paper and examines associations between observed levels of parent and child emotions during face-to-face interactions. The approach is grounded in evidence-based methods and copious research with the hopes to more strongly establish the effectiveness of parent-child interventions. 
Because depression has been shown to be familial (Hammen, 1991), it is important to look at children’s emotions in the context of an interaction with their parents to discover what might be contributing to the high risk these adolescents have of developing internalizing and externalizing problems. In the current study, I explored potential links between child emotions and behaviors and parent emotions and behaviors as operationalized using IFIRS coding. I examined important predictors, such as parent emotions and communication, of children’s sadness, hostility, and positive mood during interactions with their parents who have a history of depression. The second task, covering a recent stressful event related to the parent’s depression, puts more pressure and emphasis on negative emotions and less emphasis on positive emotions. However, I accounted for this shift by controlling for child expressed emotion in the first task, focusing on the degree of difference between the two tasks rather than the raw score in the second task. I focused on the following observed emotion codes for our analyses: sadness, hostility, positive mood, and communication. For these analyses, I controlled for the child’s emotion in the first 10-minute interaction task when looking at the relationship between parent and child emotions during the second 10-minute interaction task, to see if specific parent emotions predict changes in various child emotions. The specific research questions under investigation were: (1) Are there correlations between parent behaviors and emotions and child behaviors and emotions (specifically sadness, hostility, and positive mood)? (2) Do parents’ behaviors and emotions in the second task account for changes in the child’s behaviors and emotions in the second task? (3) Do these relationships change when controlling for factors like child emotion in the previous task or parent BDI-II score? I hypothesized that levels of sadness, hostility, and positive mood in the parents will be positively correlated with those emotions in their children. For example, if a parent has a high score on sadness, I hypothesized that the child will also have a high score on sadness, and the same goes for the other emotions I examined— hostility and positive mood. I also hypothesized that parents’ emotions and behaviors in the second task will account for changes in the child’s behaviors and emotions in the second task. More specifically, I predicted that greater sadness in the parent will be related to greater sadness in the child, and the same applies to hostility and positive mood. Lastly, I hypothesized that these relationships would remain significant after accounting for previous child emotion and parent BDI-II score.
Method
Participants	
The sample included 242 parents (M = 41.70 years, SD = 7.22 years) with current or past MDD during the lifetime of their child(ren) and children (121 girls, 121 boys) between the ages of 9 and 15 (M = 11.53, SD = 2.02).  These participants were recruited from the areas in and around Nashville, Tennessee and Burlington, Vermont. Families were pre-screened and received $40 compensation for participating in baseline lab visits and assessments.
Measures and Materials
The measures included family demographics, parent and child depressive symptoms, child internalizing and externalizing symptoms, and child diagnostic interviews. Parent depressive symptoms were measured using the Beck Depression Inventory (BDI-II), a 21-item self-report measure of depressive symptoms over the past two weeks. Scores between 10 and 18 on the BDI-II indicate mild to moderate depression, and scores between 18 and 29 indicate moderate to severe depression (Beck et al., 1988). Child depressive symptoms were measured using the Center for Epidemiologic Studies-Depression scale (CES-D), a self-report measure of the frequency of 20 depressive symptoms over the past week using a 4-point scale. The Responses to Stress Questionnaire (RSQ) was used to measure children’s use of primary control coping, secondary control coping, and disengagement coping. The Child Behavior Checklist (CBCL) was completed by parents and measured the child’s symptoms of anxiety and depression as well as assessed total internalizing and externalizing problems in children and adolescents. The Youth Self-Report (YSR) is the self-report version of the CBCL for adolescents to report their symptoms. The Schedule for Affective Disorders and Schizophrenia for School-Age Children- Present and Lifetime Version (K-SADS-PL) is used for child diagnostic interviews.
In addition to the interviews, cognitive tests, and emotional assessments, parent-child dyads participated in two interaction tasks. The first task involved discussing a recent pleasant activity that the dyad enjoyed doing together and included questions such as: “How did we feel when we did this together?”, “What kinds of things do we enjoy doing together?”, “What prevents us from doing things that we like to do together?” (Gruhn et al., 2019). The second task required the dyad to discuss a recent stressful time in their family and prompted this discussion with questions such as: “What happened?” “What kinds of feelings do we have when mom/dad is sad, down, irritable, or grouchy?”, and “What do we do to reduce the stress when mom/dad is feeling down?” (Gruhn et al., 2019). These interaction tasks provide insight into the communication and relationship between the dyad and serve to show potential progression throughout the experiment. The interactions were videotaped for later analysis. 
Parent and child emotions, behaviors, and non-verbal communications were assessed in these tapes using the Iowa Family Interaction Ratings Scales (IFIRS), a macro-level coding system (Gruhn et al., 2019). The IFIRS scale ranges from 1-9, with a 1 meaning the emotion is absent and a 9 meaning the emotion is highly characteristic of the individual during the interaction (Gruhn et al., 2019). Interaction tasks were analyzed by trained coders in the Stress and Coping Lab. Each video was coded by two research assistants who then met to discuss their codes and reach consensus (Gruhn et al., 2019). When IFIRS scores differed by one point between coders, the higher score was used, and when scores differed by more than two points, the final code was chosen after discussion (Gruhn et al., 2019). This discussion involved providing evidence for one’s code and referencing the appropriate code’s section in the manual to look for clarifiers and ensure accuracy. The four primary codes chosen for the current analyses are: sadness for both child and parent, hostility (anger and irritability) for both child and parent, positive mood for both child and parent, and communication for just the parent.
Given the focus of the current study on children who are at risk for depression because they have a parent who has a history of depression, the sadness IFIRS code is one important proxy for depression. However, the DSM-V cites that depression in children and adolescents may manifest through hostility and irritability more so than sadness (American Psychiatric Association, 2013). There is also evidence that irritability may be a common symptom among adults with MDD as well—particularly when the adult has an early age of first onset depression, has anxiety, and/or reports fatigue as a symptom of their depression (Fava et al., 2010). Thus, hostility is another crucial emotion to measure in both parents and children during the interaction tasks. In addition, when depression manifests, it is not just the presence of sadness, but often also the absence of positive emotion, or anhedonia, which is why I also took positive mood into account. Lastly, parent communication is an important element of my analysis not only because the intervention focuses on parenting and improving communication, but because parent communication may significantly influence child emotions. 
Design
The current study reports on data from the baseline assessment of a longitudinal, randomized controlled trial and participants were assessed at 2-, 6-, 12-, 18-, and 24-months after baseline. The current analyses focused solely on the baseline data to investigate the relationship between parent and child IFIRS codes for sadness, hostility, positive mood, and communication. The order of the interaction tasks was consistent across participants—each dyad discusses the pleasant activity first, and then the stressful event. While the change in topic will most likely result in an increase in negative affect (sadness, hostility, etc.) across all participants, I wanted to determine whether parent-child emotions during the task were related and whether the degree of change in child emotion is influenced by the characteristics of the parent. For example, is the difference in the child’s sadness score from task 1 to task 2 predicted by the parent’s sadness during task 2? Is the difference in the child’s hostility score from task 1 to task 2 predicted by the parent’s hostility in task 2? I also tested if this change is affected by the child’s emotion in the first task and/or the parent’s current depressive symptoms, measured by their BDI-II score. 
Results
	Because children of depressed parents are known to have more internalizing and externalizing problems, I hypothesized that parenting influences these outcomes. I focused on the moment-to-moment emotions displayed by both the parent and child during their conversation about a negative topic to see if and how they were related. Preliminary analyses revealed that parents, on average, had moderate depression according to the BDI-II (M = 18.98, SD = 12.50). Parents’ reports of depressive symptoms outside of the task were controlled for in the analyses.
	In Table 2, bivariate correlations are presented between parent and child emotions during a face-to-face interaction about a stressful topic related to their parent’s depression. As hypothesized, parent sadness and child sadness were significantly positively correlated (r = .31, p < .01). Parent sadness was significantly negatively correlated with parent positive mood (r = -.16, p < .05) and parent communication (r = -.20, p < .01). Parent hostility was significantly negatively correlated with parent positive mood (r = -.34, p < .01), parent communication (r = -.49, p < .01), and child positive mood (r = -.16, p < .05). Child hostility and parent hostility were significantly positively correlated, as I hypothesized (r = .47, p < .01). Parent positive mood was significantly positively associated with both parent communication (r = .32, p < .01) and child positive mood (r = .49, p < .01). 
Unexpectedly, several additional correlations were significant. Parent communication was negatively correlated with child hostility (r = -.21, p < .01) and positively correlated with child positive mood (r = .19, p < .01). Parent positive mood and communication were both negatively correlated with parent BDI-II score (r = -.27, p < .01 and r = -.19, p < .01, respectively). Parent sadness and parent hostility were positively correlated with their baseline BDI-II score (r = .19, p < .01 and r = -.17, p < .05, respectively). This demonstrates that the more depressive symptoms reported by the parent, the more likely the symptoms are to manifest through hostile emotions in the interactions with their child and less likely to show through sad and positive emotions. Child sadness was significantly negatively correlated with child hostility (r = -.15, p < .05) and child positive mood (r = -.27, p < .01). And, perhaps the most surprising correlation, parent sadness was significantly negatively correlated with child hostility (r = -.19, p <  .01). Clearly, there are important correlates between parent and child emotions. 
Next, multiple linear regression analyses were conducted to determine if the changes in child emotions were related to the parent emotions during the second conversation. Table 3 presents the first regression model, where parent emotions in task 2 were tested as predictors of child sadness in task 2. In Step 1, the only significant predictor of child sadness in the second task was parent sadness in the second task—the sadder the parent was, the sadder the child was (β = .32, p < .001). After accounting for child sadness in task 1, child sadness in the first task predicted child sadness in the second task (β = .32, p < .001). However, even after accounting for child sadness in the first task, the relationship between parent sadness and child sadness in task 2 remained significant (β = .31, p < .001). Therefore, parent sadness is related to changes in child sadness from the first task to the second one. Lastly, after accounting for the effect of parent BDI-II score, which was non-significant, the effect of parent sadness in task 2 remained significant (β = .33, p < .001). The BDI-II score reveals that the symptoms of parents’ depression in the last 2 weeks did not account for changes in child emotion observed during the interactions.
Table 4 presents the next regression analysis using parent emotions in task 2 to predict child hostility in task 2. As hypothesized, parent hostility was a significant predictor of child hostility, meaning that more hostility in the parent is related to more hostility in the child (β = .46, p < .001). More surprisingly, parent sadness was also a significant predictor of child hostility—the sadder the parent was in task 2, the less hostile the child was (β = -.15, p = .02). Child hostility in the first task was significantly related to their hostility in the second task (β = .37, p < .001). However, after controlling for the child’s hostility during the first task and parent baseline BDI-II score, parent sadness and hostility still accounted for the changes in child emotions from the first to the second task (β = -.12, p < .05 and β = .37, p < .001 respectively). Thus, the child emotions shown in the second task are not simply due to stability from their emotions in task 1—their parents’ emotions and behaviors impact how their emotions change.
Table 5 presents the final regression model that looks at the effect of parent emotions in task 2 on child positive mood in task 2. Parent positive mood was related to child positive mood (β = .48, p < .001). Child positive mood in task 1 was related to child positive mood in task 2 (β = .24, p < .001). However, even after accounting for the positive child emotion displayed in the previous task and parent baseline BDI-II score, parent positive mood was still significantly related to child positive mood in task 2 (β = .44, p < .001).
Discussion
Previous studies have investigated the impact of parental depression, family stress, peer stress, and coping strategies on adolescent psychopathology. The current study contributes to our growing understanding of the importance of parenting and the role parenting plays in children’s development of internalizing and externalizing problems by narrowing down the focus of previous research to look at the expressed emotions during a 10-minute conversation between a parent and their child about a recent stressful time. The findings of this study reveal that communication and expression of emotions during parent-child conversations are important and have a significant impact on children, even after controlling for external variables such as previous child emotion and parent depressive symptoms. Reflecting and evaluating a parent’s own expression of emotions may be an important first step to confronting and changing a child’s emotions and behaviors. Clearly, hostility breeds hostility; therefore, modifying a parent’s own reactions and interactions with their child may lead to more positive emotion and behavior from their child as well. 
Specifically, by controlling for the child’s emotions in the first task, the findings of the current study indicate that parent behaviors and emotions account for changes in child emotions during face-to-face interactions. As hypothesized, the presence of parent sadness in the second task was significantly related to increases in child sadness and decreases in child hostility in the second task, the presence of parent hostility in the second task was significantly related to increases in child hostility in the second task, and the presence of parent positive mood in the second task was significantly related to increases in child positive mood in the second task. More broadly, this illustrates that similar emotions in parents and children are related – they display similar levels of sadness, positive mood, and hostility, with the additional effect for sadness on hostility. These regression models predict residual variance in children’s emotions in the second task which is important because it suggests that the changes in the child emotions are directly related to the parent’s emotions during the conversation. This supports my hypothesis that significant associations between parent and child emotion would remain after accounting for past child emotion and parent BDI-II score.
This deepened understanding of the power of moment-to-moment interactions during stressful conversations can potentially improve future family depression interventions. For example, over the course of the intervention, researchers could start by broadly teaching parenting skills and coping strategies and then hone in on the importance of expressed emotion, how to regulate those emotions, and think rather than react during difficult family conversations. By focusing on these shorter parent-child interactions, learning to increase warmth and structure may seem less overwhelming to parents and offer a strong start for parents to begin improving their communication. The same could be applied to teaching children secondary coping skills—they could learn the relationship between their parents’ emotions and their own and understand that part of coping is understanding that they cannot control their parents’ depression, but also should not let their parents’ expressed emotions negatively affect their own.  
Strengths and Limitations
	The present study has several strengths and contributes to the growing body of literature on the impact and relationship between parent and child expressed emotions. First, it offers a novel approach to studying emotionality in families with a history of depression because I investigated how parent emotions during a stressful conversation accounted for changes in child expressed emotion from the prior conversation to the stressful one. Second, I used data from the baseline family visits meaning that no one had received the intervention and everyone was on an even playing field. This is important because depression runs in the family (Hammen, 1991), and observing parent-child interactions and associations between parent and child expressed emotion prior to receiving treatment may contribute to a deepened understanding of why this phenomenon exists. Third, by accounting for parent BDI-II score and child expressed emotion in Task 1, I controlled for the emotions and mental state that both individuals were likely entering the conversation with. This helps support my claim that the expressed emotions during the stressful interaction task have a significant, enduring impact that remains after accounting for outside factors.
	The current study also has several limitations that can be addressed in future research. The intention behind the initial randomized controlled trial was to test the efficacy of a family intervention in preventing the development of depression in the adolescent participants. However, by only using their baseline data, the current study is unable to determine if the results would differ based on treatment. Since the intervention is designed to improve parenting skills and teach children secondary coping strategies, I hypothesize that the treatment group would show lower levels of negative expressed emotion overall and weaker associations between parent and child emotions. However, future research is needed to confirm assumption. Additionally, due to my study design, I was unable to determine if there was a causal relationship between parent and child expressed emotion which limits what suggestions I can provide to improve the intervention program. Regardless, learning healthy communication and parenting, and secondary control coping skills is important for everyone. Finally, the generalizability of my findings is somewhat limited due to a largely Caucasian study sample. Future research needs to prioritize greater diversity during recruitment and enrollment into depression prevention studies so that we are able to apply the results to a greater population.
Future Directions
The relationship between parent and child expressed emotion is a promising area of research. Further research is needed to understand the direction of the associations between parent and child expressed emotion. This paper revealed the synchrony between parent and child sadness, hostility, and positive mood and demonstrated that these associations remained after accounting for previous child expressed emotion and reported parental depressive symptoms. The current findings serve as an important first step to gaining a greater understanding of the directionality and causality of parent and child expressed emotions, which can then undoubtedly inform how to target the family intervention (i.e., is it the parent’s expressed emotion that has the power to influence the child’s, vice versa, or are they both simultaneously influencing and feeding off of one another?). Future research should aim to investigate causality between parent and child expressed emotion because it could contribute our growing understanding of the mechanisms behind familial depression and how to prevent depression in at-risk adolescents.
There are a total of 14 child codes and 24 parent codes in IFIRS that could be used in future studies to investigate other potential associations between parent and child expressed emotions. Future analyses could take into account additional outside factors such as scores from the Youth Self Report and the Child Behavior Checklist, child self-report measures of coping with stress, and previous parent expressed emotion to see if any moderate the associations between parent and child expressed emotions. 
Future research should investigate the associations between parent and child emotions while controlling for potential confounding variables (e.g., previous expressed emotion, parent BDI-II) after the family intervention. It would be interesting to compare expressed sadness, hostility, positive mood, and communication in the parent-child dyads who received the intervention with those who did not. Additionally, future research could compare the impact of parent expressed emotion on child expressed emotion in the intervention group and the control group. With an intervention that emphasizes secondary control coping skills, I would hope to see the adolescents in the intervention group be less impacted by their parents’ negative expressed emotions during later timepoints in the study. For example, in the baseline data, I found that greater parental sadness was associated with greater child sadness and that greater parental hostility was associated with greater child hostility; however, after learning effective coping strategies, hopefully these associations would dissipate. 
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Table 1
Parent and Child Demographic Descriptive Statistics 
	Variable                            n
	             M 
	                SD

	Child Age                       242
	          11.53
	              2.02

	Child Gender                  242
	            1.50
	              0.50

	Parent Age                     242
	          41.72
	              7.22

	Parent Gender                242
	            1.88
	              0.33


Note. For gender, 1 = male, 2 = female



Table 2
Descriptive Statistics and Correlations for Parent and Child Emotions
	Variable
	n
	M
	SD
	1
	2
	3
	4
	5
	6
	    7       

	1. Parent Sadness, Task 2
	217
	5.48
	1.64
	—
	
	
	
	
	
	

	2. Parent Hostility, Task 2
	217
	4.10
	2.03
	−.08
	—
	
	
	
	
	

	3. Parent Positive Mood, Task 2
	217
	3.95
	1.32
	−.16*
	−.34**
	—
	
	
	
	

	4. Parent Communication, Task 2
	217
	6.32
	1.30
	−.20**
	−.49**
	.32**
	—
	
	
	

	5. Child Sadness, Task 2
	  217
	5.24
	1.60
	.31**
	−.07
	.01
	.04
	—
	
	

	6. Child Hostility, Task 2
	  217
	4.18
	2.06
	−.19**
	.47**
	−.10
	−.21**
	−.15*
	  —
	

	7. Child Positive Mood, Task 2
8. Parent Baseline BDI, Prorated Sum
	  217  


 238
	4.03


18.98
	1.35


 12.50
	   −.10


  .19**
	−.16*


  .17*
	.49**


−.27**
	.19**


−.19**
	−.27**

   −.05
	−.08


  .04
	   —


−.22**


* . Correlation is significant at the 0.05 level (2-tailed).
**. Correlation is significant at the 0.01 level (2-tailed).


Table 3
Regression Analyses Predicting Child Sadness
	
	Beta
	    t
	              Sig (p)
	
	

	Step 1.
Parent Sadness, Task 2
Parent Hostility, Task 2                                  
Parent Positive Mood, Task 2 
Parent Communication, Task 2
Step 2.
Parent Sadness, Task 2                       
Parent Hostility, Task 2
Parent Positive Mood, Task 2 
Parent Communication, Task 2
Child Sadness, Task 1
Step 3.
Parent Sadness, Task 2
Parent Hostility, Task 2
Parent Positive Mood, Task 2 
Parent Communication, Task 2
Child Sadness, Task 1
Parent Baseline BDI
Dependent Variable = Child Sadness, Task 2

	
	        .32                            .02        .03        .11
    
.31
-.01      .03     .14      
.32  

.33  .00  .01 
.14
.33
-.12
	
	
4.61
.23
.43
1.35    

4.78
-.10
.49
1.92
5.14

5.03
.03
.14
1.86
5.2
-1.80
	
	
<.001
.82
.67
.18    

<.001
.92
.63
.06
<.001

<.001
.98
.89
.06
<.001
.07


      







Table 4
Regression Analyses Predicting Child Hostility
	
	Beta
	    t
	              Sig (p)
	
	

	Step 1.
Parent Sadness, Task 2
Parent Hostility, Task 2                                  
Parent Positive Mood, Task 2 
Parent Communication, Task 2
Step 2.
Parent Sadness, Task 2                       
Parent Hostility, Task 2
Parent Positive Mood, Task 2 
Parent Communication, Task 2
Child Hostility, Task 1
Step 3.
Parent Sadness, Task 2
Parent Hostility, Task 2
Parent Positive Mood, Task 2 
Parent Communication, Task 2
Child Hostility, Task 1
Parent Baseline BDI
Dependent Variable = Child Hostility, Task 2
	
	        -.15                            .46        .04        -.03
    
-.12
.37      .02    .06      
.37  

-.12  .37  .02 
.06
.37
.03
	
	
-2.42
6.23
.54
-.42    

-1.95
5.44
.30
.85
6.10

-2.00
5.37
.39
.88
-6.12
.53
	
	
.02
<.001
.59
.67   

.05
<.001
.77
.40
<.001

.05
<.001
.70
.38
<.001
.59


      









Table 5
Regression Analyses Predicting Child Positive Mood
	
	Beta
	    t
	              Sig (p)
	
	

	Step 1.
Parent Sadness, Task 2
Parent Hostility, Task 2                                  
Parent Positive Mood, Task 2 
Parent Communication, Task 2
Step 2.
Parent Sadness, Task 2                       
Parent Hostility, Task 2
Parent Positive Mood, Task 2 
Parent Communication, Task 2
Child Positive Mood, Task 1
Step 3.
Parent Sadness, Task 2
Parent Hostility, Task 2
Parent Positive Mood, Task 2 
Parent Communication, Task 2
Child Positive Mood, Task 1
Parent Baseline BDI
Dependent Variable = Child Positive Mood Task 2
	
	           -.01                         .02        .48        .05
    
-.03
.06      .44     .03     
.24  

-.02  .06  .42 
.03
.24
-.07
	
	
-.13
.32
7.20
.70    

-.48
.79
6.74
.48
3.99

-.28
.87
6.43
.43
3.88
-1.18
	
	
.90
.75
<.001
.49    

.63
.43
<.001
.63
<.001

.78
.39
<.001
.67
<.001
.24


      




