Child and Adolescent Psychiatry and Mental Health© The Author(s) 2025
https://doi.org/10.1186/s13034-025-00898-1

Research

Emotion regulation beyond executive and attention difficulties: impact on daily life impairments in community adolescents

Elena Poznyak1   and Martin Debbané1, 2
(1)Developmental Clinical Psychology Research Unit, Faculty of Psychology and Educational Sciences, University of Geneva, 40 Boulevard du Pont d’Arve, 1205 Geneva, Switzerland

(2)Research Department of Clinical, Educational and Health Psychology, University College London, London, UK

 

 
Elena Poznyak
Email: elena.poznyak@unige.ch



Received: 24 October 2024Accepted: 7 April 2025Published online: 29 April 2025
Abstract
Background
It is becoming widely recognized that emotion regulation difficulties are an essential feature present along the continuum from subclinical to clinical Attention Deficit/Hyperactivity Disorder (ADHD). Yet, it remains unclear whether and how specific processes related to emotion regulation contribute to daily life impairments, across different domains of functioning. The aim of this cross-sectional study in community adolescents was to investigate whether three processes commonly implicated in adaptive emotion regulation—emotion recognition, emotion reactivity and use of cognitive emotion regulation strategies—uniquely contribute to adolescent-rated functional impairment, above and beyond the effects of age and gender, ADHD symptoms, and individual differences in verbal ability and executive functions.

Methods
161 adolescents from the general population (mean age = 15.57; SD = 1.61) completed the Weiss Functional Impairment Scale, the Emotion Reactivity Scale, the Cognitive Emotion Regulation Questionnaire and the Geneva Emotion Recognition Test. Hierarchical regression analysis examined the unique contributions of candidate predictors to impairment scores.

Results
Total impairment scores were best predicted by older age, inattention symptoms, higher emotion reactivity, and higher use of maladaptive cognitive emotion regulation strategies. Emotion regulation processes were associated with interpersonal difficulties and self-concept impairments, whereas inattention symptoms were associated with school and life skills impairments.

Conclusions
This study stresses that emotion reactivity and maladaptive cognitive emotion regulation represent major sources of perceived social and emotional difficulties in community adolescents. Our results also support the continuum hypothesis of attention difficulties, where emotion regulation abilities may at least partially explain the association between ADHD symptoms and social impairments. Together, these findings highlight the vital importance of targeting emotion regulation in psychotherapeutic interventions aiming to improve socio-emotional outcomes in adolescents.
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Background
Pathways through which Attention Deficit/Hyperactivity Disorder (ADHD) symptoms affect real-life impairments across different domains are still poorly understood, posing obstacles to personalized treatment strategies. Core symptoms of ADHD (inattention and hyperactivity/impulsivity symptoms) typically emerge in childhood, but tend to persist into adolescence causing considerable functional impairment [1, 2]. Functional impairment can be defined as the disruptions in one’s daily functioning and is typically assessed by rating scales evaluating functioning in key areas, such as school/work, family, life skills or social functioning [3]. Studies assessing functional impairment in youths with ADHD demonstrate that compared to controls, they manifest more struggles across all of the aforementioned domains [3]. Importantly, social impairments are of particular concern for adolescents with ADHD: they are often less liked and more rejected by their peers, they struggle to build and maintain positive relationships and have more family conflicts [4–6].
Previous research has identified several candidate factors that may influence outcomes in youths with ADHD. First and foremost, dimensions of inattention and hyperactivity/impulsivity seem to differentially contribute to functional outcomes. Inattention symptoms have been most often associated with school impairments, whereas hyperactivity/impulsivity symptoms have been linked to disruptive behaviours [7, 8]. Both inattention and hyperactivity/impulsivity have been associated with social impairments [7, 9, 10], although the link between ADHD core symptoms and social functioning may not be straightforward. For example, longitudinal studies demonstrate that core ADHD symptoms vary considerably from childhood to late adolescence, whereas social impairments, in contrast, are more persistent across the lifespan [11]. Moreover, one study in a large sample of children and adolescents, showed that after accounting for oppositional defiant symptoms, the contribution of core ADHD symptoms to interpersonal impairment was only minimal [8]. Hence, there is a need to explore how other factors can contribute to social problems in youths with attention difficulties.
Another line of evidence suggests that cognitive impairments sometimes associated with ADHD could represent an important risk factor for poorer outcomes. For instance, some studies link lower global intellectual abilities and lower verbal ability in particular to poorer daily life outcomes [12–15]. The most widely investigated cognitive candidate of impairment in ADHD is without doubt executive function difficulties. Executive functions (EF), including working memory, cognitive flexibility and inhibitory control are higher order, top-down cognitive processes considered critical for regulating emotions and behaviour [16]. Barkley’s influential model of ADHD [17] suggests that individuals with ADHD may particularly struggle with regulating arousal for goal-directed activities due to difficulties in inhibitory control: the ability to suppress automatic responses. Nonetheless, the contribution of EF difficulties to social impairments remains unclear. One longitudinal study in girls with ADHD showed that childhood EF predicted peer acceptance in adolescence [18] and there is also some evidence that EF deficits may mediate the association between ADHD symptoms and social impairment in children [19, 20]. In contrast, other studies found no conclusive associations between EF and social functioning [21–23].
A more recent hypothesis posits that emotion regulation abilities may play a pivotal role in social impairments observed in youths with ADHD, possibly above and beyond the effects of core symptoms of inattention and hyperactivity/impulsivity and associated cognitive impairments [24, 25]. In fact, it is increasingly recognized that emotion regulation difficulties represent and additional marker of ADHD leading to poorer outcomes across the lifespan [26–28]. Examples of emotion regulation difficulties in adolescents with ADHD can include irritability [29], emotional lability [30] and low tolerance to frustration [31], which may have important repercussions on daily life functioning. For example, longitudinal studies show associations between emotion regulation difficulties and poorer academic, occupational and social functioning, as well as increased psychiatric comorbidity later in life [32, 33]. Nevertheless, it remains to be clarified which of the different processes involved in emotion regulation relate to different domains of functioning.
Remarkably, there is currently no clear definition of emotion regulation and no consensus about its exact components, which denotes a major challenge to address them experimentally. R. Thompson defined emotion regulation as the “extrinsic and intrinsic processes responsible for monitoring, evaluating, and modifying emotional reactions, especially their intensive and temporal features, to accomplish one’s goals” [34]. It is generally assumed that emotion regulation is multidimensional and probably involves different psychological processes operating at different stages of complexity [26, 35]. In the current study, we propose to investigate emotion regulation by looking at three core components: identification of emotions (emotion recognition); impact of emotions on oneself (emotion reactivity) and regulation of emotions through appraisal (cognitive emotion regulation/coping strategies).
Emotion recognition can be seen as one of the first and most basic stages of emotion regulation, that implies the correct detection of emotional cues, typically based on non-verbal information (e.g. voice, facial expression, posture). Emotion recognition ability typically improves in adolescents as they build more complex relationships and become more sensitive to peer evaluations [36, 37]. Accurately detecting emotional cues in others becomes particularly relevant to appropriately respond to social interactions. Accordingly, better emotion recognition abilities were previously linked to better interpersonal outcomes in community adolescents [38]. In contrast, several studies in adolescents with ADHD have demonstrated lower performance on emotion recognition tasks as compared to controls, pointing to difficulties identifying positive and negative emotions, which have been further linked to impairments in social functioning [39–42].
Emotion reactivity refers to the extent to which one experiences emotions: (a) in response to a wide array of stimuli (emotion sensitivity), (b) strongly or intensely (emotion intensity), and (c) for a prolonged period of time before returning to baseline level of arousal (emotion persistence) [43]. Emotion reactivity rapidly increases in early adolescence, most notably with the onset of puberty [44]. Heightened emotion reactivity has been linked to poorer social functioning in healthy adolescents [45]. A meta-analysis of 22 studies that included over 21,000 participants found that youths with ADHD have important difficulties in modulating their reactivity to novel or stressful events [25]. For example, in children and adolescents with ADHD symptoms, intense and rapidly escalating emotional responses have been particularly observed during social rejection tasks [46]. Accordingly, emotion reactivity has been consistently linked to social and emotional problems in ADHD across different age groups [27, 47, 48].
Finally, cognitive emotion regulation can be defined as the use of conscious, cognitive strategies to cope with an emotional experience, in an adaptive (e.g. positive reappraisal, focus on planning, acceptance) or maladaptive way (e.g. blame self or others, catastrophizing, ruminating) [49]. The transition from adolescence to adulthood is typically associated with more efficient, adaptive cognitive emotion regulation, which is also associated with better social functioning [50, 51]. Preliminary evidence shows that compared to controls, adolescents with ADHD can use more maladaptive, and less adaptive cognitive emotion regulation strategies [52]. The associations between adaptive and maladaptive strategies use and social difficulties in daily life merits further scrutiny.
In summary, previous research suggests that emotion recognition, emotion reactivity and cognitive emotion regulation can be altered in adolescents with ADHD and possibly linked to social impairments. However, a major outstanding question is how emotional processes relate to poorer outcomes above and beyond the effects of core ADHD symptoms and variation in EF abilities. Clinical studies often include highly heterogeneous samples with more severe symptoms, increased cognitive and emotional problems, longer trajectories with comorbid disorders and medication effects, which make it challenging to interpret the direct associations between potential predictors and impairment ratings [53]. Importantly, a better characterization of the potential predictors of impairment can arise from studies in the general population. In fact, according to the dimensional view of ADHD [54], the ADHD diagnosis represents the extreme of a continuum of symptoms of inattention and hyperactivity/impulsivity in the general population. Accordingly, associations between ADHD symptoms, emotion regulation difficulties and impairment have also been observed in community samples [55]. More generally, the continuum view of psychopathology has proven extremely useful in identifying risk and protective factors implicated in psychiatric disorders [56, 57]. According to this framework, rather than representing distinct entities, psychopathological symptoms are dimensional in nature and exist on a spectrum, determined by complex interactions between genetic, neurobiological and environmental factors, sometimes leading to full-blown clinical manifestations and sometimes causing only mild alterations in functioning [58]. Thus, using community samples in psychopathology research enables to grasp a broader range of symptoms and associated impairments.
The objective of this study is to elucidate the paths to impairments in different areas of functioning, as they are perceived and rated by adolescents from the general population. Precisely, we sought to explore whether emotion processing factors (emotion recognition, emotion reactivity and cognitive emotion regulation) add any predictive value in explaining daily life impairments above and beyond the effects of ADHD symptoms and executive functions.
Because of the choice to use a self-report measure to assess functional impairment, we included a measure of verbal ability as an additional cognitive variable of interest, as it may affect adolescents’ comprehension and introspection ability. We also aimed to control for the potential effects of age and gender, as they often have important effects on emotion regulation and perceived difficulties in adolescents [59–62].
We hypothesized that processes related to emotion regulation would show distinctive contributions to daily life impairment, beyond the effects of demographics (age and gender), core ADHD symptoms (inattention and hyperactivity-impulsivity) and cognitive factors (verbal reasoning and executive functions). We expected to observe effects of emotional processing factors specifically in the domains reflecting adaptive social functioning, as opposed to academic performance.

Methods
Participants
Participants were recruited from the general population as part of a research project investigating associations between attentional and emotional difficulties in adolescence. The project was advertised at the University of Geneva and within the community. Undergraduate students at the Faculty of Psychology also assisted with the recruitment as part of their course requirements. Inclusion criteria were age (12–18), fluency in French and absence of prior or current psychiatric diagnoses or learning disorders.
Amongst 204 subjects who took part in the study, 164 adolescents were selected for the analysis as they completed both the Weiss Functional Impairment Scale (WFIRS-S) and the ADHD Self-Report Scale (ASRS v1.1). Two participants were excluded as they obtained WISC-V Vocabulary scores below 5, which could suggest some learning difficulties. One additional participant was excluded as they had a diagnosis of dyslexia. The final sample comprised 161 adolescents (103 females, 58 males, age range 12–18, mean age = 15.57; SD = 1.61). All were enrolled in a school program at the time of the study (compulsory school for younger subjects and high school or professional training for older adolescents).


Measures
Functional impairment
The French version of the Weiss Functional Impairment Scale Self-report (WFIRS-S) was used to assess functional impairment [63]. This self-report instrument has demonstrated good reliability and validity in assessing functional impairment in both clinical and non-clinical populations [3].
The WFIRS-S consists of a total of 69 items assessing impairment in seven domains of functioning including Family (8 items), Work (11 items), School (10 items), Life skills (12 items), Self- Concept (5 items), Social activities (9 items) and Risky activities (14 items). Previous studies using the WFIRS-S in adolescents and emerging adults have demonstrated good to excellent internal consistency for the total score and subscales, with Chronbach’s alpha values ranging from 0.72 to 0.94. [64, 65]. The items are rated on a 0–3 point Likert scale (never or not at all (0), sometimes or a little (1), often or moderately (2), very often or a lot (3)). Participants also had the option to rate an item as non-applicable. The Work domain was not used for the analysis as most adolescents had no professional activity at the time of the study. For the remaining six domains, a mean subscale score was computed as the total score per domain divided by the number of items answered in each domain. Clinical guidelines suggest that any domain with a mean score above 1.5, two items with a score equal or above 2, or one item with a score equal to 3 can be considered as impaired. A total impairment score was also calculated as the sum of scores on all items answered across all six domains. For both mean scores and the total score, higher values indicate greater impairment.

ADHD symptoms
The ADHD Self-Report Scale (ASRS v1.1) was used to assess symptoms of Attention-Deficit/Hyperactivity Disorder (ADHD). The ASRS is a widely used self-report questionnaire developed by the World Health Organization (WHO) [66], that showed good reliability and validity in adolescent samples [67, 68]. It consists of 18 items that capture symptoms related to both inattention (9 items) and hyperactivity/impulsivity (9 items), aligning with the criteria outlined in the Diagnostic and Statistical Manual of Mental Disorders (DSM-5). Participants rate the frequency of experiencing each symptom over the past six months on a 0–4 Likert scale (0 = never; 1 = rarely; 2 = sometimes; 3 = often; 4 = very often). Item scores are summed to obtain total scores for inattention and hyperactivity/impulsivity, which were used for the analysis.

Cognitive functioning
Verbal reasoning
The Vocabulary subtest of the Wechsler Intelligence Scale for Children (WISC-V) or Adults (WAIS-IV) was used to assess general verbal ability. The subtest from the WAIS-IV was used for participants over 16 years of age and the subtest from the WISC-V was used for participants below 16 years of age. The Vocabulary subtest is designed to assess the participant’s word knowledge and verbal concept formation abilities. The subtest involves presenting participants with a series of words that they are required to define. These words increase in difficulty as the test progresses. Participants’ responses are scored using a standardized scoring system provided in the test manual, with a maximum of 2 points attributed for each item. The total raw score obtained is converted to a scaled score (with a mean of 10 and standard deviation of 3), based on normative data. The scaled score was used for the analysis.

Executive functions
The visual Go No-Go task, also known as the Sustained Attention to Response Task (SART) [69], was used to assess sustained attention and the ability to inhibit prepotent responses. The Go No-Go task is a classic experimental paradigm wherein participants are presented with a series of stimuli and instructed to respond selectively to one type of stimulus (Go trials) while withholding responses to another type (No-Go trials). In our implementation, participants were presented with a rapid sequence of 225 numbers (from 1 to 9), on a computer screen. Each number was presented for 250 ms and followed by a 900 ms visual mask. There was a 1150 ms interval between stimuli. The entire task had a duration of 4.3 min. Participants were instructed to press the Space bar on the keyboard as quickly as possible in response to the target stimulus (number “3”) while refraining from responding to other numbers. The percentage of omission and inhibition errors were used for the analysis.


Emotional processing variables
Emotion recognition
The Geneva Emotion Recognition Test -Short version (GERT-S) [70] was used to assess participants’ abilities in recognizing facial expressions of emotion. The GERT-S is a non-verbal computerized task. It presents participants with 42 short videos with sound (duration 1–3 s), depicting male and female actors expressing 14 different emotions (joy, sadness, anger, fear, disgust, surprise, anxiety, amusement, pride, pleasure, relief, interest, irritation, despair). Thus, the test encompasses both basic and more nuanced emotions, of different arousal and valence levels. Participants are asked to identify the emotion expressed in each video sequence from a list of 14 emotions. Each emotion is presented 3 times in the task. Each correct identification earns one correct answer, providing a total accuracy score (/42). The GERT-S has demonstrated good reliability as a brief measure of general emotion recognition with a unidimensional structure. The total accuracy score was used for the analysis.

Emotion reactivity
The Emotion Reactivity Scale (ERS), French validated version [71] is a self-report questionnaire designed to assess individual differences in emotion reactivity, based on three aspects: intensity, duration, and persistence of emotional responses. It consists of 21 items that prompt participants to reflect on their typical reactions to emotionally evocative situations, such as feeling upset, excited, or anxious. Participants rate the extent to which each statement describes their emotional experiences using a 5-point Likert scale from 0 (not at all like me) to 4 (completely like me). The total score, with a maximum possible score of 84, was used for the analysis.

Cognitive emotion regulation
The Cognitive Emotion Regulation Questionnaire (CERQ) French validated version [72] was used to assess emotion regulation. The CERQ is a self-report instrument originally validated in adolescents [49] and designed to evaluate cognitive coping strategies individuals employ in response to stressful or emotionally challenging situations. It consists of 36 items that capture nine cognitive emotion regulation strategies identified through principal component analysis. Five strategies are considered as adaptive, including acceptance (e.g. having thoughts of acceptance and resignation towards the situation), positive refocusing (e.g. having thoughts that are positive and pleasant instead of thinking about the negative situation), refocus on planning (e.g. having thoughts about what to do to handle the situation), positive reappraisal (e.g. thinking about giving a positive meaning to the situation in terms of personal growth) and putting into perspective (e.g. having thoughts that relativize the situation compared to other experiences). The remaining four strategies are considered as maladaptive, including rumination (thinking about thoughts and feelings associated with the negative events), catastrophizing (thinking about the how negative and terrible the experience was), self-blame (e.g. having thoughts that blame oneself for what has happened) and blaming others (e.g. having thoughts that blame others for what has happened). Participants rate the frequency with which they engage in each strategy when facing difficult emotions using a 5-point Likert scale ranging from 1 (almost never) to 5 (almost always). For the analysis, mean scores were computed for each subscale, reflecting adaptive strategies use and maladaptive strategies use.


Procedure
All participants agreed to participate in the study on a voluntary basis and written consent was obtained from adolescent’s parents. Participants were invited for an experimental session led by a trained research team member (master or doctoral level psychology student). The experimental session lasted approximately 90–120 min and comprised a series of cognitive and experimental tasks, including the WAIS/WISC Vocabulary subtest, the Go No Go task and the GERT. Due to the COVID-19 pandemic, the experimental sessions were conducted in hybrid mode, sometimes in person and sometimes by video call. In addition, participants were asked to complete a series of self-report questionnaires online, including the WFIRS-S, the ASRS v.1.1, the ERS and the CERQ.

Statistical analysis
All analysis were performed with SPSS V.29 for Mac OS. Data distribution was visually inspected for all variables of interest. Extreme values were removed and treated as missing data. Missing data was dealt with multiple imputation with means replacement.
First, the associations between demographic characteristics and scores on all tests and questionnaires were explored. As our sample was predominantly female, independent samples tests (Welch t-test for unequal sample sizes) were used to examine gender differences on all measures. Associations between age and all variables were performed using Pearson’s correlations.
Then, hierarchical linear regression models were built to explore associations between the hypothesized predictors and the total WFIRS-S score. The aim of this analysis was to investigate the additive effects of demographic, ADHD symptoms, cognitive and emotional variables on functional impairment scores. All assumptions for conducting linear regressions were met. Normality and homoscedasticity were verified with skewness values (< 2), P-P plots and scatterplots of residuals, confirming no significant deviations. Multicollinearity was checked using Variance Inflation Factor (VIF) and tolerance values which showed no multicollinearity between independent variables (VIF < 10; tolerance > 0.1).
Continuous independent variables were centered around the mean. We first defined a baseline model (Model 0) with only age and gender as predictors of the dependent variable.
Then, in Step 1 of the analysis, we included ADHD symptoms (ASRS v.1.1 inattention and hyperactivity/impulsivity scores). In step 2, we added cognitive functioning variables (verbal reasoning, assessed by the WISC/WAIS Vocabulary and attention and executive functioning, assessed by the Go No Go omission and inhibition errors, respectively). Finally, in step 3, we entered emotional processing variables (GERT emotion recognition, CERQ adaptive and maladaptive emotion regulation, ERS emotion reactivity) to explore whether they add any predictive value to the model, above and beyond the variance explained by age and gender, ADHD symptoms, and cognitive factors.
The same linear regression models were conducted on the WFIRS-S subscales, in a post-hoc fashion, in order to examine possible differential associations between selected predictors and different domains of functioning.


Results
Age and gender differences
Descriptive statistics and gender differences on all administered measures are presented in Table 1. Gender differences were observed on most variables of interest. There was a small, but statistically significant age difference observed between girls (M = 15.79, SD = 1.56) and boys (M = 15.17, SD = 1.65). Overall, girls reported more functional impairment across all domains except Risky activities which did not differ by gender. Girls also reported more ADHD symptoms, a higher use of maladaptive emotion regulation strategies and higher emotion reactivity scores. In contrast, girls showed better emotion recognition scores and committed less omission and inhibition errors on the EF task.
Older age was associated with better attentional performance (less omission r=-.285, p <.001 and inhibition errors r = −.249, p =.001) and better emotion recognition on the GERT (r =.322, p <.001). Older adolescents also tended to have higher total functional impairment scores (r =.215, p =.006), and more specifically higher impairment ratings in the Self-Concept domain (r =.249, p =.001).
Table 1Descriptive statistics and gender differences on all variables


	 	Females
(n = 103)
	Males
(n = 58)
	Statistic
	p

	Age (years)
	15.79 (1.56)
	15.17(1.65)
	5.55
	.020

	WISC/WAIS Vocabulary
(scaled score)
	12.09 (2.76)
	12.14 (2.69)
	0.01
	.910

	Functional impairment (WFIRS-S)

	Total score
	36.20 (20.39)
	24.57(15.75)
	16.28
	<.001

	Family
	0.96 (0.59)
	0.65(0.51)
	12.19
	<.001

	School
	0.68 (0.46)
	0.51(0.49)
	4.59
	.034

	Life Skills
	0.73(0.49)
	0.54(0.48)
	6.13
	.015

	Self-Concept
	1.36 (0.85)
	0.80(0.78)
	17.27
	<.001

	Social Activities
	0.65 (0.46)
	0.44(0.36)
	10.16
	.002

	Risky Activities
	0.31 (0.39)
	0.32 (0.30)
	0.08
	.775

	ADHD Symptoms (ASRS v1.1)
	 
	Inattention (/36)
	19.56 (5.62)
	16.83 (5.50)
	9.02
	.003

	Hyperactivity/Impulsivity (/36)
	15.89 (5.46)
	14.21 (4.47)
	4.48
	.036

	Cognitive Emotion Regulation Questionnaire (CERQ)

	CERQ Adaptive strategies use
	12.75 (2.51)
	13.05 (2.68)
	0.50
	.481

	CERQ Maladaptive strategies use
	10.55 (2.48)
	9.31 (2.10)
	11.33
	<.001

	Emotion Reactivity Scale (ERS)

	ERS Total Score (/84)
	38.91 (16.76)
	27.44 (15.99)
	18.42
	<.001

	Emotion Recognition (GERT-S)

	GERT Total Score (/42)
	26.49 (4.53)
	24.43 (5.17)
	6.37
	.013

	Executive function (Go No Go)

	Omission errors (%)
	3.82 (4.92)
	6.32(6.44)
	6.60
	.012

	Inhibition errors (%)
	51.73 (19.66)
	65.16(20.03)
	16.90
	<.001


The Welch t-test was used to examine effects of gender. Significance was established at p <.05




Predictors of total WFIRS-S scores
Model statistics are presented in Table 2. The baseline model showed that older age and female gender were associated with higher impairment scores.
Model 1, which included ASRS inattention and hyperactivity/impulsivity scores explained an additional 20.5% of variance in impairment scores.
Model 2, including the cognitive variables showed no significant improvement from Model 2.
Model 3 however showed substantial improvement in the prediction of total impairment scores, explaining overall 47.1% of variance in the dependent variable. Higher emotional reactivity and higher use of maladaptive emotion regulation strategies emerged as significant predictors of higher functional impairment, alongside inattention symptoms and age. We note that the main effects of gender and of hyperactivity/impulsivity were no longer significant after the inclusion of variables reflecting emotional processing.
Table 2Summary of the Hierarchical Multiple Regression Analysis on the Weiss Functional Impairment Scale Total Score


	Independent variable
	B
	SE
	Beta
	p
	R²
	ΔR²
	F Change
	Sig F change

	Model 0 Demographic Factors
	 	 	 	 	0.109
	0.109
	9.642
	<.001

	Age
	2.039
	0.928
	0.168
	.030
	 	 	 	 
	Gender (0 = male, 1 = female)
	10.360
	3.114
	0.254
	.001
	 	 	 	 
	Model 1 ADHD Symptoms
	 	 	 	 	0.313
	0.205
	23.258
	<.001

	Age
	1.759
	0.825
	0.145
	.035
	 	 	 	 
	Gender 0 = male 1 = female
	6.093
	2.822
	0.150
	.032
	 	 	 	 
	ASRS Inattention
	1.109
	0.261
	0.323
	<.001
	 	 	 	 
	ASRS Hyperactivity-Impulsivity
	0.836
	0.283
	0.221
	.004
	 	 	 	 
	Model 2 Cognitive Factors
	 	 	 	 	0.338
	0.024
	1.871
	.137

	Age
	1.945
	0.849
	0.160
	.023
	 	 	 	 
	Gender
	7.577
	2.955
	0.186
	.011
	 	 	 	 
	ASRS Inattention
	1.112
	0.260
	0.324
	<.001
	 	 	 	 
	ASRS Hyperactivity-Impulsivity
	0.694
	0.290
	0.183
	.018
	 	 	 	 
	WISC-WAIS Vocabulary
	0.952
	0.497
	0.132
	.057
	 	 	 	 
	GnG Omission errors
	0.055
	0.271
	0.016
	.839
	 	 	 	 
	GnG Inhibition errors
	0.088
	0.073
	0.093
	.229
	 	 	 	 
	Model 3 Emotional Processing
	 	 	 	 	0.471
	0.133
	9.399
	<.001

	Age
	1.872
	0.809
	0.154
	.022
	 	 	 	 
	Gender
	3.443
	2.777
	0.085
	.217
	 	 	 	 
	ASRS Innatention
	0.760
	0.244
	0.222
	.002
	 	 	 	 
	ASRS Hyperactivity-Impulsivity
	0.367
	0.271
	0.097
	.178
	 	 	 	 
	WISC-WAIS Vocabulary
	0.632
	0.472
	0.088
	.183
	 	 	 	 
	GnG Omission errors
	0.172
	0.255
	0.049
	.502
	 	 	 	 
	GNG Inhibition errors
	0.089
	0.069
	0.094
	.196
	 	 	 	 
	GERT
	0.489
	0.284
	0.121
	.087
	 	 	 	 
	ERS
	0.202
	0.092
	0.178
	.030
	 	 	 	 
	CERQ adaptive strategies
	−0.543
	0.488
	−0.071
	.268
	 	 	 	 
	CERQ maladaptive strategies
	2.014
	0.623
	0.249
	.002
	 	 	 	 

B: Unstandardized regression coefficient; SE: Standard error of B; Beta: Standardized regression coefficient; R²: R-squared value indicating the proportion of variance explained by the model; ΔR²: Change in R-squared from the previous step; F Change: F-statistic for the change in R-squared; Sig. F Change: Significance level of the F change.
Significance level was set at p <.05.




Predictors of impairment by WFIRS-S domains
Family functioning
Model 0 with demographic variables retained female gender as a significant predictor of impairment (B = 0.321, SE = 0.095, p <.001), but was weak in terms of amount of variance explained (∆F (2,160) = 5.735, p =.004, R2 = 0.068). Model 1 (∆F (2,156) = 13.739, p <.001, ∆R2 = 0.140) revealed additional significant effects of inattention (B = 0.025, SE = 0.008, p =.003) and hyperactivity/impulsivity symptoms (B = 0.023, SE = 0.009, p =.01). Model 2 did not result in significant change. Model 3 (∆F (4,150) = 5.601, p <.001, ∆R2 = 0.102) identified higher use of maladaptive emotion regulation strategies as the strongest predictor of Family impairment (B = 0.054, SE = 0.021, p =.01), whereas the effects of gender and hyperactivity/impulsivity disappeared and the effect of inattention remained marginally significant (p =.04).

School functioning
Model 0 showed no significant effects of age and gender. The addition of ADHD symptoms significantly improved the model (∆F (2,156) = 20.467, p <.001, ∆R2 = 0.240). Inattention symptoms showed to be the strongest correlate of impairment (B = 0.032, SE = 0.07, p <.001), whereas the effect hyperactivity/impulsivity did not reach significance (p =.07). The addition of the effects of cognitive and emotional processing variables in steps 2–3 did not significantly improve model predictions.

Self-concept
The baseline Model 0 was significant: older age (B = 0.107, SE = 0.041, p =.009) and female gender (B = 0.486, SE = 0.136, p <.001) were associated with higher impairment (F(2, 160) = 12.03, p <.001; R2 = 0.132). Model 1(∆F (2,156) = 9.514, p <.001, ∆R2 = 0.094), showed additional effects of Inattention (B = 0.025, SE = 0.012, p =.04) and Hyperactivity/Impulsivity (B = 0.035, SE = 0.013, p =.010), whereas step 2 did not yield significant change.
Model 3 accounted for an additional 21.3% of variance (∆F(2,150) = 14.507, p <.001, ∆R2 = 0.213) and retained older age, (B = 0.080, SE = 0.036, p =.030), higher emotional reactivity (B = 0.010, SE = 0.004, p =.019), higher use of maladaptive emotion regulation (B = 0.112, SE = 0.028, p <.001) and better emotion recognition scores (B = 0.038, SE = 0.013, p =.003) as significant predictors of self- concept impairment. Importantly, the effects of gender and ADHD symptoms were no longer significant.

Social activities
The baseline model (∆F (2, 158) = 4.416, p =.014, R2 = 0.054) showed a significant effect of female gender (B = 0.208, SE = 0.072, p =.005). Model 1 (∆F(2,154) = 6.309, p =.002, ∆R2 = 0.072) added a significant effect of hyperactivity/impulsivity symptoms (B = 0.018, SE = 0.007, p =.014). However, the effects of hyperactivity/impulsivity disappeared in Model 2 (∆F(3,151) = 3.864, p =.011, ∆R2 = 0.062), which instead highlighted the effects of Vocabulary (B = 0.040, SE = 0.012, p =.001) and female gender. Finally, the addition of emotional variables in Model 3 (∆F (4,147) = 6.281, p <.001) identified higher Vocabulary scores (B = 0.032, SE = 0.012, p =.01) and higher use of maladaptive emotion regulation strategies (B = 0.063, SE = 0.016, p <.001) as best predictors of social problems, whereas the effects of gender and hyperactivity/impulsivity were no longer significant.

Life skills
The baseline model (∆F(2, 160) = 4.04, p =.019, R2 = 0.049) showed a significant effect of female gender on impairment (B = 0.175, SE = 0.081, p =.032). Model 1 highly improved the baseline model (∆F(2,156) = 17.708, p <.001, ∆R2 = 0.176) by adding significant effects of inattention (B = 0.028, SE = 0.007, p <.001) and hyperactivity/impulsivity (B = 0.017, SE = 0.008, p =.008). Model 2 resulted in a small but significant improvement (∆F(2,154) = 3.455, p =.034, ∆R2 = 0.033): a significant effect of Vocabulary emerged (B = 0.032, SE = 0.013, p =.017) and the effects of gender and hyperactivity/impulsivity disappeared.
In the final Model 3 (∆F(4,150) = 3.802, p =.006, ∆R2 = 0.068), inattention remained as the only strongest correlate of impairment. There was also a marginal effect of maladaptive emotion regulation strategies (p =.05).

Risky activities
All models were weak in terms of explanatory power and there were no significant associations between any of the candidate predictors and impairment scores in this domain.



Discussion
This study in community adolescents sought to test the hypothesis that processes implicated in emotion regulation (emotion recognition, emotion reactivity and use of cognitive emotion regulation strategies) contribute to adolescent-rated functional impairment, above and beyond the effects of age and gender, ADHD symptoms, and individual differences in verbal ability and executive functions. The main results identified older age, inattention symptoms, higher emotion reactivity, and higher use of maladaptive cognitive emotion regulation strategies as significant predictors of adolescent-reported total impairment scores. In agreement with our initial hypothesis, emotion regulation processes showed unique contributions to interpersonal difficulties and self-concept impairment, whereas inattention symptoms were more strongly associated with school and life skills impairments. These results confirm that emotion regulation difficulties represent a major source of impairment in adolescents and that this association is observable not only in clinical populations, but also in community samples [60, 73]. Crucially, our findings also provide additional support for the postulate that emotion regulation difficulties may play a detrimental role in explaining the well-documented association between ADHD symptoms and daily life impairment [42, 48].
Regarding the roles of ADHD symptoms, higher inattention scores were particularly associated with impairment in school and life skills, and to a lesser extent—family domains. Our findings replicate existing evidence from both cross-sectional [7, 8] and longitudinal studies [10] that recognize inattention as the strongest predictor of school impairment in children and adolescents on the continuum of ADHD symptoms. Symptoms such as careless mistakes, forgetfulness, distractibility, and poor organizational skills may particularly alter school functioning but can also contribute to reduced autonomy in daily activities (e.g. forgetting appointments, managing finances and chores) and in relationships (e.g. losing track of conversations, lead to misunderstandings). Interestingly, there were no conclusive associations between hyperactivity/impulsivity symptoms and impairment in our sample. Effects of hyperactivity/impulsivity were observed on total impairments ratings as well as on several subscales. However, these effects disappeared after the inclusion of emotion regulation variables, which could speak in favor of a potential mediation effect of emotional processes in the association between hyperactivity/impulsivity symptoms and impairment. This pattern of results would highlight the affective component in the symptoms of hyperactivity and impulsivity [74] and underline the importance to target emotion regulation abilities in the attempt to reduce the impact of such symptoms [75].
The main strength of this study lied in the simultaneous exploration of different processes involved in emotion regulation and in the examination of their individual contributions to different domains of impairment. Results revealed that all three emotion regulation processes investigated were uniquely and differentially associated with impairment reflecting negative self-concept and interpersonal functioning, after controlling for commonly recognized confounding variables. Therefore, our results provide additional support for the hypothesis that the effects of emotion regulation difficulties on impairment appear to go beyond the effects of ADHD symptoms and cognitive processes.
Indeed, higher self-reported emotion reactivity was particularly associated with higher impairment scores in the Self-Concept domain, in which most items denote a negative perception of self (e.g. feeling bad about yourself, feeling frustrated with yourself, feeling incompetent). Thus, a poor modulation of immediate affective responses during arousal-evoking events seemed to be particularly related to adolescent’s negative self-image. This supports empirical evidence that adolescents who display heightened emotional responses may be more at risk at developing poor self-esteem as well as internalizing symptoms, including anxiety and depression [76]. On the other hand, increased use of maladaptive cognitive emotion regulation strategies to cope with negative emotional experiences, predicted impairments in the domains of Family, Social Problems and Self-Concept. Hence, difficulties coping with and reappraising negative emotional experiences may have more negative repercussions on interpersonal relationships in adolescents, whether it is with family or peers. Indeed, research in both community and clinical samples has consistently linked maladaptive strategies such as catastrophizing, and self- or other- blame to impairments in social functioning, including relationship difficulties and a negative self-image [77, 78]. Our results also go in line with emerging evidence in ADHD groups, which suggests that difficulties modulating and coping with own’s emotions can exacerbate interpersonal problems in adolescents and young adults with ADHD [48, 79].
Finally, and somewhat surprisingly, better emotion recognition scores were associated with higher impairment rates in the self-concept domain. This goes against evidence that better emotion recognition leads to better social functioning [41]. Potential mechanisms underlying this association are uncertain. This association could reflect socio-cognitive maturation and suggest that adolescents with better ability to identify emotions in others also may have more insight into their own emotional difficulties and thus may manifest higher self-concept scores on self-report. Similarly, a recent study found that adolescents with better emotion recognition ability may experience higher levels of criticism and judgment towards themselves [80]. Alternatively, considering increased sensitivity to others’ emotions and opinions in adolescence, it could reflect a hypervigilance effect resulting from a selective attention bias towards a “social threat”, which is often observed in individuals with both clinical and non-clinical anxiety [81, 82]. However, this bias was probably specific to girls in our sample, given that they performed significantly better on the emotion recognition task, and also reported more emotional difficulties across different self-report measures.
Indeed, our descriptive results highlighted significant age and gender differences on both self-report questionnaires and on experimental tasks, which must be taken into account when interpreting the main findings. For instance, older adolescents reported higher functional impairment scores, which in our community sample was particularly observed in the Self-Concept domain. This finding aligns with another report that used the WFIRS-S in a community sample of adolescents [83]. Similarly, a recent clinical study demonstrated that compared to children, adolescents with ADHD demonstrated poorer daily life outcomes [84]. Higher impairment scores in older adolescents may reflect, on one hand, increased academic and social pressures during this developmental period, and on the other hand, greater self-awareness [85]. Besides, compared to boys, girls reported higher levels of emotion regulation difficulties and functional impairment. Previous research in non-clinical samples supports our findings, highlighting lower self-concept and more internalizing difficulties in female adolescents [60, 65, 86]. This result can be paralleled with gender differences in psychosocial functioning during adolescence: for instance, girls tend to place greater emphasis on relationships and emotional experiences [87]. While this heightened relational and emotional sensitivity can confer advantages—such as stronger empathy, interpersonal awareness, and theory of mind [88–90]—it may also increase vulnerability to social stress and to social comparisons [91]. These pressures can, in turn, contribute to more perceived social and emotional difficulties [60]. Another interpretation of our findings is that girls, could have displayed increased insight into their functioning and potential difficulties. Supporting this interpretation, adolescent girls in our sample outperformed boys on objective experimental tasks assessing inhibition and emotion recognition, suggesting a possible female advantage in both executive functioning and social cognition [89, 92], which in turn could explain increased introspective ability [93]. Nevertheless, our results may be biased by a predominantly female sample. Hence, the reported gender differences must be replicated in future studies with more balanced gender distributions.
Another important finding is that objective measures of executive functions were not associated with adolescent-rated impairment. This result must be replicated in clinical populations, as perhaps the individual differences in EF were not large enough in our community sample. Nevertheless, this stresses that emotional, and not cognitive factors may bear the most weight on perceived daily difficulties in adolescents. Of course, it is well-documented that the development of emotion regulation abilities is intertwined with the development of executive functions in adolescence, accompanied by the maturation of the prefrontal cortex [94]. Thus, it is important to distinguish between objective methods for measuring cognitive and emotional development, such as neuroimaging methods and neuropsychological tasks, and adolescents’ lived experiences and perceived difficulties, which are typically assessed through self-report measures [95]. Both are imperative to grasp psychological mechanisms that contribute to adolescents’ well-being in daily life.

Limitations and future directions
This was an exploratory cross-sectional study in community adolescents that had some limitations. For example, our results point to some interactions between independent variables and potential mediation and moderation effects would merit further investigation. More specifically, we observed that the effects of core symptoms disappeared or weakened after the inclusion of emotion processing variables. This could point to a hypothesis that emotion regulation can act as a mediator between ADHD symptoms and impairment, and should be researched further. Given the significant gender differences found in most variables, it would also be interesting to examine whether gender moderates the documented associations, ideally in a more gender-balanced sample.
Another limitation was the cross-sectional design of this study. Future prospective studies are needed to clarify how the identified risk factor may affect long-term impairments in different domains. Besides, longitudinal studies can be extremely helpful in elucidating the interactions between the fluctuations in ADHD symptoms and the intertwined development of emotion regulation and executive functions. Our results reflect associations observed in the general population of adolescents and should be interpreted with caution when considering their implications for understanding clinical ADHD. Replicating these analyses in adolescents with clinical ADHD would be important to confirm and extend our findings. Finally, given considerable discrepancies between adolescent- and parent- rated impairments [96] it would be interesting to explore and contrast correlates of impairment based on ratings from different informants, both in community and in clinical samples.

Conclusions
This cross-sectional study in community adolescents demonstrated that emotion recognition, emotion reactivity and cognitive emotion regulation uniquely and differentially contribute to adolescent-reported social and self-concept problems, above and beyond the effects of attention problems and executive functions. Our results may have important clinical implications, reinforcing the need to address emotion regulation abilities in psychological interventions for adolescents, whether it is to promote resilience in typically developing youths or to address socio-emotional problems in adolescents with ADHD or other clinical conditions.
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