Personal Relationships

Empathic Accuracy across Childhood, Adolescence and within Parent-Child Interactions: A Systematic Review


Manuscript Word count (excluding abstract, references, tables, figures, and appendices): 7496

This is the accepted version of the following article: Mauroy, A., Galdiolo, S., Meillerais, S., Verhofstadt, L.L. and Gaugue, J. (2025), Empathic Accuracy Across Childhood, Adolescence, and Within Parent-Child Interactions: A Systematic Review. Personal Relationship, 32: e70000. https://doi.org/10.1111/pere.70000 which has been published in final form at https://onlinelibrary.wiley.com/doi/pdf/10.1111/pere.70000 
This article may be used for non-commercial purposes in accordance with the Wiley Self-Archiving Policy (http://www.wileyauthors.com/self-archiving).


Abstract
Introduction
Empathic accuracy (EA) is the ability to precisely understand someone else’s current thoughts and feelings during an interaction. EA has mostly been studied in adult populations; variations in EA in children/adolescents could be explained by age, developmental changes during childhood, and environmental factors.
Methods
A systematic review was conducted to synthesize the existing literature on EA in childhood, adolescence, and during parent-child interactions. Following PRISMA guidelines, five electronic databases were searched, yielding 24 references. 
Results
Most studies were conducted in samples of adolescents. Additionally, the operationalization of EA varied across studies. Although studies showed minor variations of EA with age, there is no clear association of age with EA during childhood. Children and adolescents also achieve similar scores as adults. Additionally, children's and parents’ EA is linked to  parents’ and children’s behaviors during interactions. EA is also associated with gender beliefs: 
parents and children hold beliefs that girls and mothers should have higher empathy than boys and fathers. 
Conclusion
     It is not possible to determine age variation in EA during childhood. This systematic review highlights a lack of transparent methodologies and specific assessments of EA in children and adolescents in the current literature.
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Statement of relevance: In order to address the lack of consolidated EA research that focuses specifically on children and adolescents this research aims to provide a synthesis of the literature on empathic accuracy from childhood to adolescence. It synthesizes the measures, samples, and results of 24 studies. It also highlights the need for  more transparent and age-appropriate evaluation of empathic accuracy. 

1. Introduction
During social interactions, people show empathy by perceiving emotional cues and making inferences about the mental states of others. It allows them to adjust their affective and behavioral responses during everyday social exchanges (Hall et al., 2016) and thus contributes to higher-quality relationships in children as well as adults (Boele et al., 2019; Miklikowska et al., 2022; Yin & Wang, 2023). The development of empathy, however, is a journey of trial and error: Children and adolescents develop empathy over time through a series of socio-emotional acquisitions experienced in social contexts, which eventually enable them to acquire abilities required to understand other people (Carpendale & Lewis, 2004). In other words, besides developmental changes, social exchanges (including parent-child interactions) also contribute to the emergence of empathy (Hutman & Dapretto, 2009).
A cognitive subcomponent of empathy, Empathic Accuracy (EA), refers to the degree to which an individual (i.e., the perceiver) accurately perceives the thoughts and feelings of another person (i.e., the target) within a specific situation (for an overview of the concept, see Hinnekens et al., 2021). EA has been demonstrated to foster positive relationship outcomes (see Andreychik et al., 2019; Sened et al., 2017) and prosocial behavior (e.g., Howland, 2016; Verhofstadt et al., 2016). However, as most studies on EA have been mainly conducted on adult samples, little is known about its development at younger ages and how it is shaped by social exchanges. The current study aims to contribute to our understanding of the developmental nature of empathy and the importance of parent-child interactions to its development by examining two research questions on one of its subcomponents, namely empathic accuracy: 1) How does EA vary from birth to 18 years old? 2) Which individual or relational characteristics are associated with children/adolescents’ EA during parent-child (0-18) interactions? To this end, a systematic review of the literature was conducted. The following sections will elaborate on the development of empathy in childhood and adolescence and the contribution of parent-child interactions to its development.     
1.1. Development of empathy during childhood and adolescence
From infancy, children are receptive to the inner states of others (Trevarthen & Aitken, 2001). At eight months, infants seem to show a sense of others’ mental states. The first signs of emerging social cognition can be observed in a child’s engagement in triadic interactions marked by signals of social referencing, gaze following, pointing, and joint attention (Brandone et al., 2020; Fivaz-Depeursinge et al., 2005). These behaviors are viewed as early signs of the child’s ability to understand that other people have intentions (Carpendale & Lewis, 2004). Manifestations of a child’s concern for another’s distress (e.g., vocalizing, showing sadness, frowning) can be observed at the end of the first year and gradually increase during the second year (Roth-Hanania et al., 2011). During preschool years, a Theory of Mind (ToM) develops, as tested by false-belief tasks generally achieved around the age of four (Wellman et al., 2001). ToM is the ability to represent another’s intentions and motives, which allows one to explain their behaviors (Frith & Frith, 2005) and is the product of both biological maturation and environmental factors, such as parenting behaviors (Wade et al., 2015). Some authors consider it a construct related to cognitive empathy (Uzefovsky & Knafo-Noam, 2016). Children’s ToM continues to develop during childhood and adolescence, with a better understanding of hidden emotion and sarcasm at an older age (Peterson & Wellman, 2019). These socio-emotional components are essential to the development of empathy, which implies both affective and cognitive processes. The affective component represents an individual’s emotional response to another person’s experiences. On the other hand, the cognitive component represents an individual’s attempts to adopt another person’s point of view (Decety et al., 2010; Verhofstadt et al., 2016). Successful attempts provide better EA, which is considered an outcome of the cognitive process of empathy (Verhofstadt et al., 2008).
Empathy develops with age, firstly because cognitive and affective processes improve over the course of children’s development. Children experience multiple developmental stages of social-emotional acquisition. However, the developmental trajectory of affective and cognitive empathy from childhood to adolescence is unclear. Overall, researchers agree that both affective and cognitive empathy increase in girls from 10 years to 18 (Allemand et al., 2015; Overgaauw et al., 2017; Van der Graaff et al., 2014). In boys, conclusions are less straightforward. On one hand, results support positive and gradual changes in levels of cognitive empathy only after 15 years (Allemand et al., 2015; Van der Graaf et al., 2014). On the other hand, results show that affective empathy decreases until 16 years and slightly increases afterward. Authors suggested that these gender differences could be explained by faster maturation of cerebral development and pubertal status in girls (Van der Graaf et al., 2014). These gender differences could also be explained by gender role expectations since girls are expected to manage emotions and interpersonal relationships better and more frequently than boys. These expectations, dictated by the social environment, could, therefore, influence children and adolescents’ socialization processes (Overgaauw et al., 2017). Regardless, higher affective and cognitive empathy during adolescence predicts higher affective and cognitive empathy and social competence during adulthood (Allemand et al., 2015). In adults, both longitudinal and cross-sectional studies support evidence of age differences in empathy. However, the evidence is mixed. In a large cohort of 75,263 adults from 18 to 89 years old, O’Brien et al. (2013) found that middle-aged adults have higher affective and cognitive empathy than young adults and older adults. Using both cross-sectional and longitudinal designs, Grühn et al. (2008) found evidence of a decline in affective and cognitive empathy when comparing different age cohorts in a cross-sectional study but not when examining the participants’ empathy longitudinally. It is unclear whether these results are due to longitudinal changes in empathy or a cohort effect (Grühn et al., 2008; O’Brien et al., 2013). 
1.2. Parent-child interactions contribute to empathy development
Apart from developmental stages, social exchanges and relationships also influence the development of empathy in children and adolescents. With age, children experience new social contexts. They mainly develop empathy through social interaction, firstly during parent-child interaction but also with other family members, peers, and teachers. Parent-infant interactions are generally the first social context for children and are, therefore, essential in learning how to detect emotions and give an appropriate response (Eisenberg et al., 1998). Dyadic parent-child interactions have been long understood to foster children’s development. For instance, a child whose mother engages in emotional discourse during interactions is more likely to develop higher empathy (McHarg et al., 2019; Taylor et al., 2013). Triadic parent-child interactions should also be viewed as a significant context in children’s socioemotional development, although it is less studied than dyadic interactions. For instance, the quality of parent-child triadic interactions and family alliance during the first year were found to predict theory of mind at five years (Favez et al., 2012). Similarly, parental responsiveness and child engagement in triadic interactions at the age of three months are associated with peer and social competence at the age of four (Hedenbro & Rydelius, 2014) and 15 (Hedenbro & Rydelius, 2019). With age comes new social settings and experiences that will shape the development of empathy. Peer friendships provide an opportunity to develop empathy. Indeed, adolescents who befriend peers with higher empathy seem to develop higher empathy themselves (Miklikowska et al., 2022). Meta-analyses of correlational studies on peer relationships, parent-child relationships, and empathy also show that adolescents who report higher positive relationship quality have higher empathy (Boele et al., 2019). Taken together, these studies show that interactional and relational qualities between parents and their children, as well as peers, contribute to the development of empathy in children. It also shows that empathy contributes to positive outcomes (e.g., relationship quality) in relationships.
1.3. Empathic accuracy: Definition and assessment 
To further understand how empathy is linked to outcomes in close relationships, researchers have tried to understand how accurate people are at understanding others when interacting. Studies on Empathic Accuracy (EA) aim to answer this question. EA refers to an individual’s degree of accuracy in understanding mental states, such as thoughts and feelings occurring during dynamic social interactions between individuals (Ickes et al., 1990). As opposed to assumed understanding (i.e., a person’s estimate of how they understand someone else), it represents the actual understanding of another person’s thoughts and feelings when interacting (Ickes, 2016). In the literature, many terms are used to describe EA and often refer to other empathy-related constructs (e.g., theory of mind), sub-components of empathy (e.g., perspective taking, empathic concern), or other forms of interpersonal accuracy (e.g., inferences of trait characteristics). However, EA is a situational measure of cognitive empathy (Ickes et al., 1990; Verhofstadt et al., 2016) and should be distinguished from these terms. 
Three forms of assessments are commonly used to measure EA (Hall et al., 2016). EA was originally measured using Ickes’s Dyadic Interaction Paradigm (DIP; Ickes et al., 1990), during which two strangers engage in a video-recorded interaction and then proceed to watch the video and to describe their own thoughts/feelings as well as their inferences about the partner’s thoughts/feelings. Ickes et al. (1990) originally measured two components of EA by comparing the target’s (i.e., the one whose thoughts and feelings are inferred) actual thoughts/feelings to the perceiver’s (i.e., the one who infers thoughts and feelings) inferences: valence accuracy (i.e., emotional tone) and content accuracy (i.e., the content of thoughts/emotions). The Standard Stimulus Paradigm (SSP) (Marangoni et al., 1995) also assesses EA by asking participants to watch standardized videos of social interactions, usually of strangers, and to infer the target’s thoughts and feelings. Both paradigms are lab-based and seem to demonstrate good ecological validity, inter-rater reliability, and validity across settings (Ickes & Hodges, 2013). More recently, Ecological Momentary Assessment (EMA) (e.g., diaries, experience sampling, or event-based sampling) has also been used to measure EA in a more ecologically valid context. More specifically, participants report their mental states and infer their partner’s mental states at various time points during the day (Howland & Rafaeli, 2010). Since EA consists of making interaction-based inferences, self-report questionnaires do not allow the evaluation of EA, even though some researchers have used self-report measures of cognitive empathy and labeled it as EA (Roth & Altmann, 2021).
According to Ickes (2016), children and adults differ in their EA mainly because of differences in their cognitive and affective development (Cheng et al., 2016). Many studies have investigated EA in adult populations and even compared age-differentiated samples to test for age differences (Blanke et al., 2016; Wieck & Kunzmann, 2015), but these present mixed results regarding EA variation according to age. However, much less evidence is available for children, even though most cognitive and affective changes related to empathy development occur during childhood and adolescence.  
1.4. Objective and research questions
Based on the literature described above, two conclusions become clear. First, although developmental studies suggest that children’s empathy develops throughout adolescence and even beyond, it is unclear how EA varies from early childhood to adolescence. Second, the literature suggests that certain characteristics of parent-child interactions foster the development of empathy in children (Hutman & Dapretto, 2009). However, as most studies on EA have been conducted on adults and/or couples, it remains unclear if (and, if so, what) characteristics of parent-child interactions are associated with EA in children and adolescents.
This study, therefore, aims to synthesize the existing literature on empathic accuracy in children and adolescents in order to answer the following two research questions: 
1. How does EA vary from birth to 18 years old? 
2. Which individual or relational characteristics are associated with children/adolescents’ EA during parent-child (0-18) interactions? 

2. Material and Method
This review was conducted using the Preferred Reporting Items for Systematic Review and Meta-Analyses guidelines (PRISMA; Page et al., 2021). The PRISMA framework outlines the items that should be included in a systematic review to ensure transparency of the methodology.
2.1. Inclusion and exclusion criteria 
Studies focusing on the EA of children aged 0-18 were included in this review if they investigated empathic accuracy, namely, the degree to which individuals accurately understand someone else’s thoughts and feelings during an interaction. However, many paradigms have been adopted to investigate EA or overlapping constructs, which further increases the heterogeneity of the measures and results. In this review, studies were included if their conceptualization and assessment of EA were consistent with Ickes’s definition (1990), which involves one of the following paradigms: DIP, SSP or EMA. Thus, a two-step approach was conducted: “Empathic accuracy” was included in the keyword search to include studies labeled as EA. Then, we examined the definition and assessment of EA in each paper included. Papers were excluded if they did not match the above criteria. Given that authors do not always specify the paradigms used to assess EA with the terms described above (DIP, SSP, EMA) in the title or abstract, these terms were not included in the keyword search.
 Studies were also included if they measured EA in samples that included individuals from 0 to 18 years (i.e., children and/or adolescents) or if they measured the EA of children/adolescents and/or parents[footnoteRef:2] during parent-child interactions. Even though DIP and SSP require language and cognitive skills that younger children have not developed yet, studies on younger ages were included to cover the entire childhood period and to identify possible adaptations of the existing paradigms to these populations. Literature published in languages other than English, in non-peer-reviewed journals, and in non-original studies, such as meta-analyses and other reviews, were excluded. Since EA is a relatively recent area of research during childhood, no date limitation was set. [2:  Parents’ EA will be investigated only in studies focusing on parent-child interactions to understand parental factors that could explain variations in children's EA.  ] 

2.2. Search strategy
The research protocol included two steps (see Figure 1). In the first step, the following electronic databases were searched: Proquest (PsycArticles and PsycInfo), ScienceDirect, PubMed, Wiley Online Library, and Scopus. Our keyword search was as follows: in title, abstract, and keywords = (« empathic accuracy » OR « interpersonal accuracy » OR « accurate empathy ») AND (parent OR child OR adolescent OR family). In the second step, each paper was screened by two trained raters in two phases: 1) a title/abstract screening (94% agreement) followed by 2) a full-text screening (88% agreement). For each phase, papers were reviewed in terms of our inclusion and exclusion criteria. In cases of disagreement, the raters reviewed each inclusion and exclusion criteria until an agreement was reached. 
[Insert Figure 1]
2.3. Data extraction and analyses
Data collection took place on 29th April 2022. An additional search was conducted on 16th August 2022 and lastly on 16th April 2024 to ensure the inclusion of papers published after the initial search. For each study, the following data were collected if available: design, objectives, sample (e.g., sample size, age, gender, clinical population or not), operationalization and measurement of EA, variables associated with EA, and the main findings of the article. Moreover, due to the different operationalizations of EA and the heterogeneity of outcomes investigated, no meta-analyses were conducted, and the results were described using a narrative synthesis (Rodgers et al., 2019). Based on the objective of the articles, each paper was coded into two categories: (1) variations of EA with age and (2) EA in parent-child interactions. 


2.4. Studies selection
From this search, 1,389 citations were retrieved and exported to Zotero. Of these, 253 references were considered duplicates and therefore excluded. A first screening based on the title and abstract led to the exclusion of 1,085 citations. Most of the references were non-original research (such as theoretical work, books, or reviews). Fifty-one articles were considered eligible for advanced screening and were assessed based on our research criteria. One study did not include a sample of children or adolescents aged between 0 and 18 and was therefore excluded from the results. Twenty-six of these did not assess EA using one of the paradigms defined above and were also excluded. The remaining 24 articles were included in this systematic review.

3. Results
3.1. Studies characteristics
A total of 24 studies published between 2007 and 2022 were included in this review. Characteristics of the studies are reported in Table 1. The table  includes two sections: 1) studies focusing on EA during childhood/adolescence and 2) studies focusing on EA during childhood/adolescence in parent-child interactions specifically.
[Insert Table 1]
3.1.1. Sample characteristics 
Sample sizes ranged from 14 to 408 children or adolescents, with seven studies reporting 50 or fewer participants and five studies reporting more than 100 participants. Children’s ages ranged from 5.5 to 25 years. Indeed, four studies included adolescents older than 18 years, with samples ranging from 6 to 19 (Braun & von Oertzen, 2021), from 12 to 20 (Vervoort et al., 2007), from 14 to 22 (Haugen et al., 2008), and from 16 to 25 years (McKenzie et al., 2022). Since participants’ mean age was ≤ 18 years, these studies were included in this review. With the exception of Castro et al. (2015) and Wong et al. (2021), all the studies focused on adolescent (12-18 years) samples (e.g., Gleason et al., 2009). Nine studies included samples of parents and assessed parents’ and/or children’s EA in parent-child dyads (Castro et al., 2015; Diamond et al., 2012; Main et al., 2021; McLaren & Pederson, 2014; McLaren & Sillars, 2005; Wong et al., 2021) or in parent-child triads (Sillars et al., 2005; Sillars et al., 2010; Vervoort et al., 2007). However, it should be noted that the same sample is used in McLaren and Pederson (2014) and McLaren and Sillars (2020). Additionally, Sillars et al., 2005 and Sillars et al., 2010 also share a common sample. Despite including parents in their sample, Demurie et al. (2011) asked parents to complete a questionnaire about their child’s general empathy and assessed adolescent EA using an SSP paradigm by showing videos of adolescents interacting. The focus of Demurie et al. (2011) was not on the parent-child dyad; the parents’ data were used only to evaluate general empathy in adolescents. Therefore, this reference is not considered in the subsample focusing on parent-child interactions. 
3.1.2. Design of studies
Twenty-one studies employed a cross-sectional design. Two studies tested the effect of an intervention on EA using either an experimental (Kral et al., 2018) or quasi-experimental design (Goldstein & Winner, 2012). One study evaluated EA longitudinally with an EMA (De Ridder et al., 2016). Regarding the objectives of the studies, 12 studies evaluated the link between EA and other variables (e.g., age, parental characteristics, gender). Ten studies compared groups of subjects based on different variables, such as clinical conditions (Demurie et al., 2011; Klabunde et al., 2021; Martin-Key et al., 2017; Martin-Key et al., 2020; McKenzie et al., 2022; Vilas et al., 2021), intervention (Goldstein & Winner, 2012; Kral et al., 2018), age (Kunzmann et al., 2018), and school bullying (Franzen et al., 2021). Finally, Braun and von Oertzen (2021) evaluated contextual differences in a within-subject design by testing how the presence of a mentor enhanced EA in adolescents when talking about an emotional subject. 
3.2. Operationalization of EA
Given the heterogeneity of definitions and measures employed when studying empathy, we provide a description of the operationalization of EA in the studies included in this review. Table 2 presents each study’s operationalization of EA and the main findings related to EA.
[Insert Table 2]
3.2.1. Terminology
Although all the studies use a paradigm that measures EA, different constructs were used to label EA, such as “Emotion Recognition” (Castro et al., 2015), “Empathy” (Braun & van Oertzen, 2021) and “Empathic Sensitivity” (Diamond et al., 2012). Despite using the SSP and referring to Ickes et al.’s (1990) definition of EA, Goldstein and Winner (2012) used the term “Theory of Mind”. The construct “Empathic Accuracy” was still the most employed in the selected studies (n=18). For a better understanding of our results, EA will be used as a common term within the current review. Among the 24 studies, 14 assessed EA using the SSP, nine using the DIP, and one using EMA. 
3.2.2. Tasks
EA tasks varied among studies. In SSP studies, a set of video clips were produced according to each study’s objectives and samples. In most cases, stimuli were produced to match the perceiver’s age range. For example, adolescents were presented with clips of adolescents interacting. In one study, adolescents were presented with video clips of adults interacting (Goldstein & Winner, 2012). In three studies, the target’s age was not described (Braun & van Oertzen, 2021; Franzen et al., 2021; McKenzie et al., 2022). In the DIP studies, participants discussed topics involving positive or negative events. In eight studies, the interaction involved discussing a negative relational event to induce strong and/or negative emotions. Only one study did not involve a negative interaction, although the content of the interaction could be considered negative since Vervoort et al. (2008) asked chronically ill adolescents to talk about their illness. 
Even though the definition of EA in Ickes et al. (1990) refers to the inference of both thoughts and feelings, only half of the studies included inferences of both thoughts and feelings, while the other half focused only on feelings. Participants were asked to infer the thoughts and feelings of a target, either by orally describing their thoughts/feelings to a researcher or by writing their thoughts/feelings on a computer or paper. Content and valence accuracy were measured equally, respectively, by 11 studies each. Two studies measured both content and valence accuracy.
3.3.3. Scoring
The perceiver’s inferences and the actual responses of the target were then compared to determine levels of EA. The procedures for coding and scoring EA, however, varied among studies. Eight studies used Ickes et al.’s (1990) coding procedure and expressed EA as an index ranging from 0 (no accuracy) to 1 (complete accuracy), three studies had an index ranging from 0 to 100, and one study had an index ranging from 0 to 15. Eleven studies employed a paradigm in which perceivers rated the target’s thoughts and/or feelings using a continuous scale. A correlation coefficient was then used to indicate the association between the target’s score of their thoughts and feelings and the perceiver’s scores of their inferences. In this last case, scoring strategies (i.e., scale range, continuous/non-continuous rating, conversion to Z-score) greatly vary among studies. Finally, one study expressed EA using a percentage of agreement, and one study determined EA by calculating the absolute value of the difference between the perceiver and target’s ratings. Given the variety in scoring procedures, EA scores are not always comparable across the studies included in this review. 
3.3. EA variation throughout childhood and adolescence
Our first research question aimed to determine if (and if so, how) EA varies during childhood and adolescence. Studies included in this review examined EA variations by investigating the correlation of age with EA or by contrasting different age cohorts. Variation of EA can also be determined by comparing EA scores described in the studies included in this review and EA scores in adult samples. Overall, while some variations in EA with age are noted, children/adolescents achieve similar EA scores as adults. It should be noted that none of the studies examined EA variations longitudinally. 
3.3.1. Age as a correlate of EA
Little evidence supports an association between age and EA. All the studies included here considered age in cross-sectional studies. Among the four studies investigating age as a correlate of EA in older children and adolescents, age was not found to be significantly correlated with EA in Castro et al. (2015), Haugen et al. (2008), nor Klabunde et al. (2021). Only one positive correlation between age and EA was reported exclusively for adolescents with autism spectrum disorder (Demurie et al., 2011), which suggests specific associations between EA and age in clinical samples. 
3.3.2. Age as a contrasting factor between cohorts
One study also examined age as a between-subjects variable by comparing different male age groups: adolescents (14-17 years), young adults (25-35 years), and middle-aged adults (45-55 years). Adolescents achieved similar levels of EA as middle-aged adults but lower levels of EA than young adults (Kunzmann et al., 2018). 
3.3.3. EA scores in children/adolescents compared with adults
Available scores indicate that EA scores in children and adolescents seem similar or even higher than their parents. In three DIP studies included in this review, parents and adolescents achieved similar levels of EA regardless of whether they achieved low scores (i.e., mean of 12-13%; McLaren & Sillars, 2020) or moderate scores (i.e., mean of 34%, Castro et al., 2015; Sillars et al., 2005). The results could display a similarity in EA scores between children/adolescents and adults, independent of age. It could also highlight a tendency toward similar scores in dyads and triads. Additionally, based on the studies using the scoring procedure for EA from Ickes et al. (1990) and using an index varying from 0 (no accuracy) to 1 (complete accuracy), some findings can be drawn by contrasting the levels of EA of children/adolescents and those described in the literature among adult samples. In most cases, children and adolescents accurately infer the thoughts and feelings of a target, similarly to adults, based on EA scores from previous studies. In adult samples, mean EA typically ranges from 16% to 35% (Berlamont et al., 2024; Hinnekens et al., 2020; Ickes, 2016; Verhofstadt et al., 2016). Even young children seem to achieve moderate accuracy. When using the SSP, children of 5.5 years can accurately infer 28% of the thoughts and feelings of stranger parent targets in the video (Wong et al., 2021).
Heterogeneity in methods and scoring procedures (i.e., EA score expressed by correlation, index, percentage, absence of EA score) does not allow any further comparison between children/adolescents and adults. 
3.4. EA and associated characteristics in parent-child interactions
Our second objective was to review studies focusing on EA in parent-child interactions. We examined links between EA and both children’s and parents’ characteristics as well as characteristics of parent-child interactions. 
Nine studies investigated EA in parent-child samples. Apart from one study using the SSP, eight studies asked parents and their child/adolescent to engage in a DIP about a conflict or topic of disagreement in their relationship (Castro et al., 2015; Diamond et al., 2012; Main et al., 2021; McLaren & Pederson, 2014; McLaren & Sillars, 2020; Sillars et al., 2005; Sillars et al., 2010). Such topics are used to generate stronger behavioral or emotional responses but can lead to misunderstandings when interacting partners focus on their own emotions and/or points of view. Adolescents from the sample of Vervoort et al. (2007) were asked to discuss their chronic illness, including related negative events. 
Most of the studies examined both the parent and child’s EA during an interaction (Castro et al., 2015; Diamond et al., 2012; McLaren & Pederson, 2014; McLaren & Sillars, 2020; Sillars et al., 2005) whereas Vervoort et al. (2007) and Main et al. (2021) examined only the EA of both parents toward their adolescent. Wong et al. (2021) specifically investigated children’s EA. Among these studies, only Sillars et al. (2005) and Sillars et al. (2010) measured EA during triadic interactions      using the same sample for both studies.
In these studies, five types of characteristics were found to be related to EA: parental characteristics, children’s/adolescents’ characteristics, interactional characteristics, expectations towards EA, and gender differences in parents and children/adolescents. However, evidence linking EA and these characteristics is limited since each characteristic is only examined in one or two studies.
3.4.1. Parental characteristics related to EA 
Despite the literature supporting the role of parents in children’s socio-emotional development, few parental characteristics have been identified as correlates of EA in our review. Parental behaviors supporting emotional discourse are associated with higher EA. In two studies, the EA of both the parent and child (8-11 years; Castro et al., 2015) or adolescent (13-17 years; McLaren & Sillars, 2020) was higher when the parent verbally expressed more contrition (i.e., remorse or guilt) and provided more supportive listening. Moreover, children’s EA for the emotions of their parent was higher when the parent used labeling socialization behaviors, namely, the verbal identification of a person’s feelings by the parent (e.g., “Your father was so mad!”). Parental beliefs were also found by Castro et al. (2015) to be associated with children’s EA. Children’s EA was lower if their parent believed that they should guide their child’s emotions. According to the authors, parents must adapt their emotional socialization behaviors as children grow. Parents who continue to provide guidance exceeding the developmental needs of the child could limit their child’s development. For example, teaching and guiding children’s emotions could correspond to the needs of a preschool child. On the other hand, older children would benefit more from behaviors that allow them to experience regulation strategies on their own since they acquire cognitive and affective abilities, allowing them to self-regulate.   
3.4.2. Children’s/Adolescents’ characteristics related to EA
Few children/adolescents’ characteristics were found to be associated with EA in the current review. One study examined predictors of EA (Diamond et al., 2012), while another examined EA as an outcome. Diamond et al. (2012) identified attachment style and vagal tone as predictors of adolescent’s EA. Adolescents who displayed avoidant attachment were less accurate toward their mother’s positive affects, whereas adolescents who displayed anxious attachment were less accurate toward their mother’s negative affects. Moreover, vagal tone facilitates EA in adolescents because it is said to be associated with better emotion regulation. Regarding outcomes of EA, adolescents’ well-being and psychological adjustment have also been associated with parental EA. In the context of a chronic disease (i.e., Type 1 diabetes), adolescents show lower depressive symptoms and better self-care strategies when their parents have higher EA towards their adolescent.
3.4.3. Interactional characteristics related to EA
Interactions shape both children’s/adolescents’ and parents’ EA. Evidence from this review suggests that EA is shaped in two ways: 1) depending on how each person interacts (McLaren & Sillars, 2020) and 2) depending on the interaction context (McLaren & Pederson, 2014; Sillars et al., 2010; Vervoort et al., 2007). EA is higher when adolescents are more involved (i.e., actively communicating verbally and non-verbally, actively listening) in the interaction and parents are listening more. Direct disclosure, however, does not provide a better understanding.
In a conflictual setting, McLaren and Sillars (2020) identified three dyadic patterns of interactions characterized by different levels of EA. The first pattern was one of “parental probing/adolescent withdrawal,” in which parents sought information from their adolescent by asking questions and revealing less about how they felt or what they thought, and the study found that adolescents were less engaged (i.e., not interested or actively speaking and listening) in this group. Adolescent’s EA scores were the lowest in this group, although parents reported higher mutual understanding. A second pattern of “mutual confrontation” highlighted conflictual conversations in which parents and adolescents were more focused on their own point of view and displayed less EA than the third group. The last pattern of "supportive listening” showed higher levels of EA in parents and adolescents. Dyads in this last group engaged in conversation characterized by warmth, attentive listening, validation from the parent, and more expression of thoughts and feelings by the adolescent. 
EA varies depending on the topic of conversation. Conflictual or sensitive topics of conversation can lead to misunderstanding, especially for parents. Indeed, for parents specifically, but not children or adolescents, EA varies depending on the topic of conversation. In two studies involving sensitive topics (i.e., relational incident between parent and adolescent; adolescent’s chronic illness), parental EA was lower when the topic was more sensitive for the adolescent than for them (McLaren & Pederson, 2014; Vervoort et al., 2007). Thus, during sensitive conversations, adolescents’ thoughts and feelings seem harder to understand for the parents. Vervoort et al. (2007) argue that these topics evoke life events so personal for adolescents that it could be harder for parents to understand them. Differences between parents and adolescents could also be explained by the tendency for parents and adolescents to focus on different aspects of conversation (Sillars et al., 2010) and thus infer different types of thoughts and feelings (McLaren & Sillars, 2020). Adolescents focus more on the direct content of the conversation (e.g., what they like/dislike) and infer tangible and direct contents (e.g., “didn't think of it that way before”), while parents focus more on the communication process (e.g., how well the conversation is going) and infer abstract and relation outcomes of the conversation (e.g., “he’ll probably feel sad after this”). 
3.4.4. Estimation of one’s own EA (assumed understanding) and others’ EA (perceived understanding)
Evidence suggests that children/adolescents and parents misjudge their own EA and other’s EA. One study demonstrated that young children excessively overestimated their own EA by 57 % (Wong et al., 2021). In this study, parents also overestimated their child’s EA by 42%. However, when it comes to estimating others’ EA, parents and children/adolescents underestimate their interactive partner’s EA. Especially in conflictual topics, both parents and adolescents do not expect their interactive partner to understand them (McLaren & Pederson, 2014; Vervoort et al., 2007). It should be noted that perceived understanding differs according to the interactive partner’s gender.
3.4.5. Gender differences in parents and children related to EA
Many studies investigated gender differences in EA in both parents and children. Evidence does not support gender differences in EA in children (Wong et al., 2021) and parents (Sillars et al., 2005; Vervoort et al., 2007). For adolescents, EA could be different depending on the gender of the parent: Sillars et al. (2005) found that adolescents presented lower EA toward their father than toward their mother. However, it is not possible to determine whether these differences are solely associated with the parent’s gender or parental role. Results also suggest that different social expectations are held regarding EA depending on gender. Although no actual gender differences in EA were found, adolescents and parents hold different gender expectations: girls and mothers were expected to be more understanding than boys and fathers in two studies (Vervoort et al., 2007; Wong et al., 2021).

4. Discussion
This review has aimed to synthesize studies investigating EA in children and adolescents. EA in children/adolescents is a recent and emerging research subject, and only 24 studies have been included in this review. This review highlights a wide diversity of factors investigated in relation to EA in children/adolescents and a heterogeneity of methodologies employed to investigate EA. Few empirical results support the variation of EA during childhood and adolescence, among studies examining EA using the DIP, the SSP, or daily diary. However, factors specific to the parent-child relationship are associated with EA.
4.1. Lack of age-related variations in EA during childhood/adolescence
Contrary to expectations, the evidence from this review does not support EA variation throughout childhood and adolescence. An important issue, however, concerns the distinction between age and development, which were mostly confounded in these studies. EA variation was mostly investigated using age as a variable. Although the included studies in our review do not provide evidence for a link between age and EA, considering developmental changes occurring with age and social experiences could provide a better understanding of the included studies’ results. 
Most studies were conducted on adolescent samples and did not demonstrate significant variation of EA with age. Thus, EA could be stable across adolescence. However, conclusions regarding the development of EA must be made with caution since the results mainly come from cross-sectional studies. Evidence supporting a lack of variation with age mainly comes from adolescents' EA scores compared with adults’ EA. Additionally, EA scores reported for adolescents in this review are similar to those observed in adult populations (Hinnekens et al., 2020; Ickes, 2016; Verhofstadt et al., 2016). In this review, adolescents also achieved similar scores as their parents. Genetic influences could partially explain why parents and adolescents had similar levels of EA in this review. Indeed, for cognitive empathy, meta-analyses of twin studies reveal that heritability explains between 26.9% of the variance of individual differences (Abramson et al., 2020). 
Further studies are needed to support this conclusion during childhood. Indeed, studies on infants and young children support the improvement of cognitive empathy with age, which encompasses EA, as cognitive functions and structures develop (Davidov et al., 2013; Knafo et al., 2009). Since many of the cognitive and affective mechanisms underlying social cognition are still developing during childhood and adolescence, multidimensional and longitudinal data are needed to fully understand the development of EA during childhood and adolescence.
4.2. Individual, interactional, and contextual factors associated with EA in children/adolescents
Besides age, other factors specific to the parent-child relationship have been associated with children/adolescents' EA in this review. Most studies presented here also show that the specific nature of the relationship between parents and children/adolescents leads to behaviors, beliefs, motivations, and biases that influence their EA like no other relationship. More specifically, our findings could reflect an acquaintanceship effect: children and their parents develop a specific understanding of each other depending on beliefs, affects, and behaviors displayed in their relationship. Studies measuring links between acquaintanceship and EA demonstrate that individuals in close relationships (i.e., friends, couples) demonstrate higher EA compared to strangers (Thomas & Fletcher, 2003) even when using the SSP procedure (compared to the DIP). However, the relationship is curvilinear and can decrease over time (Hinnekens et al., 2018). Taken together, it suggests that individuals develop a specific understanding of each other depending on their relationship, but there are more factors to consider than acquaintanceship to understand how parents and children understand each other. 
Adolescents and parents engage differently during interactions and hold different expectations towards each other and the interaction. Beliefs about the interaction are guided by role expectations and gender. Parents and adolescents tend to focus on different aspects of the interaction and infer different types of thoughts and feelings during EA tasks. As shown by McLaren and Pederson (2014), parents tend to give importance to the relational outcomes of interactions and provide emotional guidance or support. Parents could be motivated to fulfill their parental role, what is expected from them, by finding a balance between giving autonomy, support, and control to respect their child’s needs (Wang et al., 2007). On the other hand, adolescents focus on the direct outcome of the interaction (Sillars et al., 2010). They could be more motivated by direct benefits of the interaction, such as affective well-being or direct rewards. 
In addition to those role expectations, our results also support gender expectations: Boys and men are believed to be less empathetically accurate than girls and women, although there is no actual gender difference in EA (Hinnekens et al., 2020; Kouros & Papp, 2019). According to the results of the included studies, adolescents expect their mothers to be more empathetic, and parents expect their girls to be more empathetic. It could be assumed that gender roles and stereotypes lead to the belief that women are generally more empathetic and understanding than men (Löffler & Greitemeyer, 2021). It is not surprising that gender roles and stereotypes also affect children and adolescents, often emerging from a young age and linked to parents’ stereotypes about gender (Endendijk et al., 2013). Gender differences in EA could, therefore, be better explained by gender stereotypes that exist in the socio-cultural framework of the family rather than by actual differences in performance.
Finally, the results of our review suggest that context is important to consider when studying EA. All the DIPs involved parents and adolescents interacting in conflictual settings. These paradigms can induce strong emotional responses that can lead to misunderstandings. Misunderstanding can widen the gap between the parents' and children's perspectives, leading to an escalation of the conflict (Hastings & Grusec, 1997). Indeed, parents and adolescents achieved lower EA and expected their interactive partner to be less understanding when engaged in a conflict. Especially during family conflict, parents and adolescents can adopt a defensive reaction to subjects that could harm their relationship. Additionally, they pursue different communicative goals, which can lead to motivated misunderstanding (e.g., in a heated argument about family activities, parents promote family well-being while the adolescent wishes for autonomy) (Sillars, 2011). 
4.3. Methodological heterogeneity in the study of EA in children/adolescents: direction for future research
This review highlights several methodological considerations and implications for research and policy. A key takeaway from this review is the importance of improving transparency and replicability when studying EA in children and adolescent populations. Indeed, the measurement, coding, and scoring of EA of the included studies were vastly heterogenous, making it difficult to draw empirical conclusions that can be generalized to the child/adolescent population.  
First, there is a need for more precise conceptualization and definition of EA by authors when experimenting with empathy-related concepts, such as EA. Empathy is a broad construct and definitions and assessment often differ between authors (Coll et al., 2017). This observation also applies to EA and to the studies included in this review. Even though the authors defined EA based on Ickes et al. (1990), terms such as emotion recognition or Theory of Mind have also been employed.
Second, more longitudinal studies assessing empathy at different ages and during longer periods (e.g., from 12 to 25 years old) are needed to evaluate developmental changes or stability in EA during childhood and adolescence. This review has also emphasized the lack of studies on EA in younger individuals and in family-based interactions.
Third, there is a need for more transparency and replicability in methodologies assessing EA. Indeed, the absence of a link between age and EA could be explained by methodological differences in the paradigms used. Most studies chose to adapt one of the existing paradigms to fit their sample characteristics (e.g., video clips in the SSP consisted of adolescents rather than adults). Although these adaptations are needed and allow measurement of EA in diverse populations, the lack of transparency in changes of measurement, scoring, and coding makes the transposition of the results to another context difficult. Future studies could be encouraged to provide more precise methodological information when studying EA, especially if they modify one of the existing paradigms. 
Finally, authors should strive for the same age-appropriate evaluation of EA in children as they do for adolescents. Adequate assessment procedures of EA for children should be designed while considering the increasing development of their cognitive and affective abilities as well as their motivation to understand others. For example, while using the unstructured dyadic paradigm, conversations could be shorter and focus on topics related to the daily lives of children (e.g., school and play activities). In addition to recorded dyadic conversations, children could be asked to interact in a recorded play activity and to infer the thoughts and feelings of their interaction partner. SSP tasks could use video stimuli of interactions between children matching the participants’ age, such as in Demurie et al. (2011). Researchers should strive to replicate interactions that best represent those that children typically have in an ecological context. In the DIP, the topic of interaction could be positive, including more situations from everyday life. Additionally, topics of conversation should align with the study’s objectives: Should the topic provoke strong emotions? Is it expected to activate attachment-style behaviors? Should the interaction partners have the same level of experience on the subject, or should it be a more personal event for one of them? These types of questions can help to anticipate any biases that might subsequently arise when interpreting the results.
This study presents some limitations. First, we chose to simplify the review by considering all the studies included in this review as EA studies, while some authors (Castro et al., 2015) used the term emotion recognition. This simplification aimed to improve the comprehensibility of this study but did not reflect the theoretical subtleties of each study included. Besides, only three paradigms measuring were included in this review, although other measures of EA could have been taken into consideration. Secondly, small sample sizes and size differences between groups in comparative studies may have influenced the results of some studies presented here. We do not exclude sampling bias in the included studies. The results and hypotheses presented above should be taken carefully, considering the few studies available on the subject. Given the heterogeneity of operationalization and assessment of EA, the results presented here are not always comparable. We, therefore, chose a narrative approach to best present the results available and to highlight the need for a more consistent and transparent study on EA in children and adolescents.
5. Conclusion
Despite the few studies on EA conducted in children and adolescents, this systematic review 
suggests that children and adolescents can be as accurate as adults in their empathic understanding, but this ability is influenced by - and can influence - the behaviors and beliefs of their parents. Above all, this review demonstrates that a wide range of methodologies are used to study EA. Although the strength of EA measurement is its adaptability to different populations, conclusions cannot be easily generalized. To further understand how EA contributes to the development of positive relationships during childhood and adolescence, longitudinal studies investigating developmental variables besides age are needed, as well as more transparency and replicability in methodologies. 
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Table 1
Characteristics of the included studies
	Studies on children and adolescents

	Authors
	Sample
	Total sample size
	Participant's age
	Study design

	Braun and von Oertzen (2021)
	Children and adolescents in a mentoring program 
	N=18
	M = 12.33 years (range = 6-19); SD = 3.5
	Observational – cross-sectional

	De Ridder et al. (2016)
	Institutionalized adolescents
	N=55
	M = 14.8 y (range = MD); SD = 0.87
	Observational – longitudinal 

	Demurie et al. (2011)
	Three groups of adolescents: ASD (n=13), ADHD (n=13) and typically developing (n=18)
	N=44
	ASD adolescents: M = 14,35 y (11-17); SD = 1,24
ADHD adolescents: M=13.69 y (11-17); SD = 1.43
Control group: M=13.86 y (11-17); SD=1.73
	Observational – cross-sectional

	Franzen et al. (2021)
	Adolescents with (n=24) and without (n=21) history of bullying  
	N=45
	M = 16.82 y (16-18); SD = 0.89
	Observational – cross-sectional

	Gleason et al. (2009)
	Adolescents 
	N=116
	M = 12.18 y (10-14); SD = MD 
	Observational – cross-sectional

	Goldstein and Winner (2012)
	Adolescents majoring in acting at art school (n=28) or visual arts/music (n=25)
	N=53
	Acting students:  M = 14.4 y (13-16); SD = MD
Visual arts/music: M = 14.4 y (13-16); SD = MD
	Quasi-experimental

	Haugen et al. (2008)
	Heterosexual adolescent couples
	N=204
	Females: M = 16.8 y (14-22); SD = 1.5
Males: M = 17.4 y (14-22); SD = 1.8
	Observational – cross-sectional

	Klabunde et al. (2021)
	Two groups of adolescents: typically developing adolescent girls (n=12) and with Turner Syndrome (TS) (n=12)
	N=26
	Control: M = 14.48 (12-17); SD = 1.98
Turner Syndrome: M = 13.41 y (12-17); SD = 1.54
	Observational – cross-sectional

	Kral et al. (2017)
	Adolescents
	N=159
	M = 13.3 y (11-15.5); SD = 8.3 months
	Experimental

	Kral et al. (2018)
	Adolescents
	N=74
	M = 12.8 y (11-15); SD = 0.7
	Observational – cross-sectional

	Kunzmann et al. (2018)
	Three groups: male adolescents (n=50), male young adults (n=51), and middle-aged adults (n=50)
	N=151
	Adolescents: M = 15.78 y (14-17); SD = 1.4
Young adults: M = 29.35 y (22-35); SD = 2.78
Middle-aged adults: M = 50.42 y (45-55); SD = 3.07
	Observational – cross-sectional

	Martin-Key et al. (2017)
	Male adolescents with conduct disorders (n=37) and typically developing (n=40)
	N=77
	Conduct disorder: M = 16.03 y (13-18); SD = 1.70
Control: M = 16.20 y; SD = 1.42
	Observational – cross-sectional

	Martin-Key et al. (2020)
	Female adolescents with conduct disorders (n=23) and typically developing (n=29)
	N=52
	Conduct disorder: M = 16.06 y (13-18); SD = 1.63
Control: M = 16.2 y; SD = 1.94
	Observational – cross-sectional

	McKenzie et al. (2022)
	Young adults with ASD (n=29) or typically developing (n=32)
	N=61
	ASD: M = 18.31 (16-25); SD = 1.65
Control group: M = 17.81 (16-25); SD =1.85
	Observational – cross-sectional

	Vilas et al. (2021)
	Three groups of adolescents: typically developing (n=27), ASD (n=27), and with behavior disorders (n=17)
	N=71
	Total: M = 15.26 y (12-17); SD = 1.28
	Observational – cross-sectional

	Subsample:  Parent-child interactions


	Authors
	Sample
	Sample size
	Participants’ age
	Study design

	Castro et al. (2015)
	Parent-Child dyads

	N=69
	Children: M = 9.57 y (8-11); SD = 0 .71
Parents: M = 39.15 y (28-53); SD = 4.94
	Observational – cross-sectional

	Diamond et al. (2012)
	Parent-adolescent dyads
	N=103
	Adolescents: M = 14 y (14-14)
Mothers:  M = 45 y; SD = 6.7
	Observational – cross-sectional

	Main et al. (2021)
	Parent-adolescent (with diabetes) dyads 
	N=71
	Adolescents: M = 12.74 (10-15); SD = 0.74
Parents: M = MD; SD = MD
	Observational – cross-sectional

	McLaren and Pederson (2014)
	Parent-Adolescent dyads 

	N=95
	Adolescents: M = 14.75 y (13-17); SD = 1.40
Parents: M = 45.06 y (29-62); SD = 6.34
	Observational – cross-sectional

	McLaren and Sillars (2020)
	Same sample as McLaren and Pederson (2014)
	N=95
	Same sample as McLaren and Pederson (2014)
	Observational – cross-sectional

	Sillars et al. (2005)
	Triads of parents and adolescent
	N=50
	Adolescents: M = MD (11-14) SD = MD
Mothers: M = 42 y (range = MD); SD = 4.4
Fathers: M = 43 y (range = MD); SD = 5
	Observational – cross-sectional

	Sillars et al. (2010)
	Same sample as Sillars et al. (2005)
	N=50
	Same sample as Sillars et al. (2005)
	Observational – cross-sectional

	Vervoort et al. (2007)
	Families (both parents if available) of parents (mothers = 13, fathers = 11) and adolescents with chronic fatigue syndrome
	N=14
	Adolescents: M = 18.1 y (12-20); SD = 2.4
Mothers: M = 46.1 y (range = MD); SD = 4.5
Fathers: M = 49 y (range = MD); SD = 5.8
	Observational – cross-sectional

	Wong et al. (2021)
	Caregiver-Child dyads

	N=106
	Children: M = 70 months (60-80); SD = MD
	Observational – cross-sectional


Note. List of abbreviations: ADHD = Attention Deficit Hyperactivity Disorder; ASD = Autism Spectrum Disorder; DIP = Dyadic Interaction Paradigm; EA = Empathic Accuracy; MD = Missing Data; SSP = Standard Stimulus Paradigm
Table 2
Summary of EA operationalization and associated findings in the included studies
	Studies on children and adolescents

	Authors
	Term used to describe EA
	EA measure
	EA task
	Content/Valence accuracy
	EA score
	Results

	Braun and von Oertzen (2021)
	Empathy, EA
	SSP
	Stimuli: 6 video clips of an individual talking about an emotional situation; inferences are about the target’s emotions
	Content accuracy
	ICC between the ratings of the perceiver and the target
	Better EA in the mentee if the mentor is present during the experiment and is asked to support the child 

	De Ridder et al. (2016)
	EA, Emotion recognition
	Daily Diary

	Adolescents provide perceived anger and distress among staff members 
Staff members report their own anger and distress
Data collected 4 times/day for 8 days
	Content accuracy
	Correlation between mean scores (scale of 0-100) of adolescents and staff members (Multilevel      Regression)
	Adolescents are less accurate in perceiving staff members’ emotions when they themselves experienced negative affects, disruptive behaviors, or were in conflict with the target. Callous-Unemotional Traits did not moderate the results on EA.

	Demurie et al. (2011)
	EA
	SSP

	Stimuli: 10 video clips of adolescents (with and without ADHD) interacting during an acquaintance and a game situation; inferences are about the target’s emotions and thoughts
	Content accuracy
	Coding using a 3-point scale, index from 0 to 100
	EA in ASD group < EA in TD group. EA in ADHD = EA in other groups. Positive correlation between age and EA in ASD group but not in other groups. EA is higher for all participants when inferring the thoughts and feelings of a non-ADHD target.

	Franzen et al. (2021)
	EA, Emotion recognition accuracy
	SSP

	Stimuli: 10 video clips of different-gender dyads discussing positive or negative personal experiences; inferences are about the target’s emotions
	Valence accuracy
	Correlation between perceivers and targets’ ratings
	Victims of bullying and non-victims show similar EA scores.

	Gleason et al. (2009)
	EA, Theory of Mind
	SSP
	Stimulus: 1 video clip of 8 interactions of teacher-student dyads discussing typical problems and experiences in school; inferences are about the targets' (teacher and adolescent) thoughts and emotions
	Content accuracy
	Coding using a 3-point scale, index from 0 to 100
	Children with higher EA are less likely to be victimized by peers and have better friendship quality but no more friends or peer acceptance. Higher EA was linked to fewer psychological adjustment problems and buffer the detrimental effect of poor peer relations on psychological adjustment.

	Goldstein and Winner (2012)
	EA
	SSP
	Stimulus: 1 video clip of a wife and husband talking: only the face and upper body of the wife are shown, and both voices are heard; inferences are about the target's (wife) thoughts and feelings 
	Content/valence accuracy (both combined)
	Coding using a 3-point scale, raw score from 0 to 15
	Submitted to an acting program, acting students gained more from the training and achieved higher EA after the intervention than art students

	Haugen et al. (2008)
	EA
	DIP

	Couple discussed various topics: 1) warm-up, topic: plan a party; 2) and 3) conflict discussion: partners chose a source of disagreement in their relationship from a list
Perceivers estimated the target’s (partner) behaviors on cognitive and affective dimensions using a 5-point rating scale
	Content accuracy
	Correlation between partners' scores (Multilevel      Regression)
	EA does not vary by age, length of relationship, or gender. Similar levels of EA in male and female adolescents. Both males and females with higher EA and with accurate partners reported more relationship satisfaction.

	Klabunde et al. (2021)
	EA
	SSP
	Stimuli: 6 video clips of late-adolescent females in negative (3) and positive (3) interactions
Perceivers estimated the target’s emotional valence continuously while watching the video clip using a 9-point scale
	Valence accuracy
	Correlation between target and perceivers ratings (Pearson’s correlation); Correlation coefficients then converted to Z-scores
	EA in girls with Turner Syndrome < EA in TD group only for negative emotions videos.


	Kral et al. (2017)
	EA
	SSP
	Stimuli: 36 video clips of late-adolescent discussing negative (2) and positive (2) emotional events from their adolescence 
Perceivers estimated the target’s emotional valence continuously while watching the video clip using a 9-point scale
	Valence accuracy
	Correlation between target and perceivers ratings (Pearson’s correlation); Correlation coefficients then converted to Z-scores
	EA in females > EA in males. Results remained consistent while controlling for pubertal level but dropped to a trend level while controlling for age. Brain areas activated for EA and perspective-taking are similar. Areas underlying experience sharing (affective process) are not correlated or negatively correlated with EA.

	Kral et al. (2018)
	EA
	SSP
	Same as Kral et al. (2018)
	Valence accuracy
	Same as Kral et al. (2018)
	Playing an empathy-training video game improves EA but not more than playing a control video game.

	Kunzmann et al. (2018)
	EA
	SSP
	Stimuli: 9 video clips of individuals (adolescents, young adults, and older adults) recalling a situation inducing anger, sadness, or happiness; inferences are about the target's emotions
	Valence accuracy
	ICC between the ratings of the perceiver and the target, then conversion to Z-scores
	EA in young adult men > EA in adolescents = EA middle-aged adults. Fluid-mechanical intelligence mediates the effect of age on EA in adolescents. 

	Martin-Key et al. (2017)
	EA
	SSP
	Stimuli: video clips of young adults discussing autobiographical events in which they felt discrete primary emotions
Perceivers estimated the target’s emotional valence continuously while watching the video clip
	Valence accuracy
	Correlation between target and perceiver ratings (Pearson's correlation)
	There were no differences in EA between the two groups, but adolescents in the conduct disorder group showed reduced affective empathy and emotion recognition.

	Martin-Key et al. (2020)
	EA
	SSP

	Same as Martin-Key et al. (2017)
	Valence accuracy
	Same as Martin-Key et al. (2017)
	There were no differences in EA between the two groups, but adolescents in the conduct disorder group showed reduced affective empathy.

	McKenzie et al. (2022)
	EA
	SSP
	Stimuli: 10 video clips of individuals discussing autobiographical events in which they felt discrete primary emotions
Perceivers estimated the target’s emotional valence continuously while watching the video clip
	Valence accuracy
	Correlation between target and perceiver ratings (coefficient undescribed)
	Asked to infer the emotions of targets, ASD youth show less accuracy in detecting anger but not happiness, sadness, fear, or emotions in general (total EA score). EA and alexithymia were uncorrelated. 

	Vilas et al. (2021)
	EA
	SSP

	Stimuli: video clips of young adults discussing positive and      negative emotional events
Perceivers estimated the target’s emotional valence continuously while watching the video clip using a 9-point scales
	Valence accuracy
	Correlation between target and perceivers ratings (Pearson’s correlation); Correlation coefficients then converted to Z-scores
	No differences in EA between groups. Perceivers were more accurate at assessing positive events than negative. Participants with ASD (85% male) showed lower levels of EA for videos with female targets than control.

	Subsample: Parent-child interactions

	Authors
	Term used to describe EA
	EA measure
	EA measure description
	Content/Valence accuracy
	EA score
	Results

	Castro et al. (2015)
	Emotion recognition
	DIP
	Parent-child dyads engaged in a problem-solving discussion about a conflictual and ongoing situation. 
Perceivers estimated the target’s emotions using a sheet providing 6 categories of emotions

	Content/valence accuracy (both combined)
	Coding using a 3-point scale, index from 0 to 1
	Emotion recognition is not correlated with child's age. Children's emotion recognition is linked to parent's emotion recognition and labeling of socialization behaviors when playing with their child. Parents who hold beliefs that they should guide child's emotions have children who exhibit less emotion recognition.

	Diamond et al. (2012)
	Empathic sensitivity
	DIP

	Parent-adolescent dyads engaged in a positive discussion, then a conflictual discussion
Perceivers estimated the target’s emotional valence using a 5-point scale on categories of emotions
	Valence accuracy
	Correlation between partners' scores (Multi-level Regression)
	Positive correlations between actual affects and assumptions of both adolescents and mothers. Adolescents high in avoidance attachment style are less empathic for mother’s positive affects but not negative; anxious attachment style adolescents are less empathic for mother’s negative affects but not positive.

	Main et al. (2021)
	EA
	DIP
	Parent-adolescent dyads engaged in a discussion about an upsetting topic related to diabetes management
Perceivers (parents only) estimated the target’s (adolescents) emotional valence using a 7-point scale on categories of emotions
	Valence accuracy
	Absolute value of the difference between perceiver and target’s scores, index from 0-7
	The study focuses on parents' EA towards their adolescents with Type 1 Diabetes. Adolescents display greater self-care, lower glucose, and less depressive symptoms when their parents have higher EA toward their negative emotions. No link between parents' EA for positive emotions and adolescents' physical or mental health.

	McLaren and Pederson (2014)
	EA
	DIP

	Parent-adolescent dyads engaged in a discussion about two conflictual topics (one identified by the parent, the other by the adolescent)
Perceivers estimated the target’s thoughts and emotions
	Content accuracy
	Coding using a 3-point scale, index from 0 to 1
	EA is lower when parent and adolescent discuss a topic that is hurtful for the adolescent, in comparison to a topic hurtful for the parent.

	McLaren and Sillars (2020)
	EA
	DIP
	Similar to McLaren and Pederson (2014)
	Content accuracy
	Similar as McLaren and Pederson (2014)
	Parents and adolescents show similar levels of EA. Adolescents’ involvement in the conversation is associated with greater EA in adolescents. When parents express more contrition, greater EA in both adolescents and parents. Parents' misattribution of adolescents' positive and negative thoughts, issue appraisal, person appraisal, and process thoughts are linked to less EA. Adolescents' misattributions of parents' emotions are linked to less EA. 

	Sillars et al. (2005)
	Understanding
	DIP
	Parents-adolescent triads engaged in a discussion about areas of disagreement
Perceivers estimated the target’s thoughts
	Content accuracy
	Coding using a 4-point scale, scores were averaged + percentage of agreement 
	Low level of EA in each partner when they are discussing topics of disagreement. 


	Sillars et al. (2010)
	EA
	DIP
	Same as Sillars et al. (2005)
	Content accuracy
	Same as Sillars et al. (2005)
	Parents and adolescents focus on different aspects of conversation, explaining why partners achieve lower EA. Adolescents focus on content issues while parents focus on the process of communication.   

	Vervoort et al. (2007)
	EA
	DIP

	Interviewer-adolescent dyads engaged in a discussion about their illness and other life events
Perceivers (parents only) estimated the target’s (adolescents) thoughts and feelings
	Content accuracy
	Coding using a 3-point scale, index from 0 to 100
	This study examined only EA of the parents towards their adolescent. Parents’ EA was higher when their adolescent was discussing a normal life event rather than a chronic fatigue syndrome related event. Fathers and mothers accurately and equally guess the thoughts and feelings of their adolescents, but fathers are perceived by the adolescents as less accurate, especially towards event related to their illness. 

	Wong et al. (2021)
	EA
	SSP
	Stimuli: 6 video clips of parent-child interactions in neutral situations
Perceivers (children) estimated the thoughts and feelings of the parents
	Content accuracy
	Coding using a 3-point scale, index from 0 to 1
	Children understood accurately 28% of the thoughts and feelings of a target. EA was higher for videos with a father target than a mother. Children overestimate their accuracy, such as parents who overestimate their child’s performance.


Note. List of abbreviations: ADHD = Attention Deficit Hyperactivity Disorder; ASD = Autism Spectrum Disorder; DIP = Dyadic Interaction Paradigm; EA = Empathic Accuracy; MD = Missing Data; SSP = Standard Stimulus Paradigm; TD = Typically developing
Figure 1 
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