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Editorial on the Research Topic
 Neurobiological, psychological, and environmental influences on parenting and child development: an inclusive and interdisciplinary perspective




Parenting is a complex, multifaceted construct emerging from the dynamic interplay of neurobiological, psychological, and socio-cultural factors. A substantial body of literature has highlighted parenting's central role in fostering child development across emotional, cognitive, social, and physical domains (Bornstein, 2019). Therefore, understanding the underlying processes that determine maternal and paternal caregiving behaviors is essential. Accumulating evidence underscores that integrating these dimensions through interdisciplinary, multi-method approaches is crucial to moving beyond the nature vs. nurture dichotomy and to account for the diversity of contemporary family structures, including increased father involvement, and the challenges and opportunities faced by contemporary families (Carone et al., 2021; Giannotti et al., 2022).

Considering this complexity, the goal of this Research Topic is to offer a broad and inclusive perspective on parenting by adopting an interdisciplinary framework. This approach includes deepening the understanding of predictors, correlates, and outcomes of caregiving in diverse family forms such as single-parent, same-sex, different-sex, adoptive, and foster families, across both clinical and non-clinical contexts (Jensen and Sanner, 2021). The topic aims to bridge disciplines by encompassing theoretical and empirical contributions that integrate neurobiological, psychological, and socio-cultural perspectives. Taken together, these findings highlight the importance of interdisciplinary approaches to understanding parenting and emphasize the need to consider the diversity of family structures and cultural contexts when designing preventive strategies and interventions. Ultimately, this Research Topic aims to stimulate debate and further research on the complex mechanisms shaping parenting quality and child development, promoting inclusive policies that support and target common and specific needs of diverse family forms. This editorial presents a summary of the main results for the 11 manuscripts included in this Research Topic.

Focusing on cultural influences, Pickron and Kutlu found that multiracial and multilingual infants may develop greater perceptual flexibility than those exposed to only one domain. Multilingual infants exhibit reduced racial bias, and combining linguistic and racial diversity may enhance perceptual plasticity. Inclusive research in multiethnic and multidialectal settings can thus improve reproducibility and deepen our understanding of sociocognitive development. In the cross-cultural domain, motherhood experiences vary widely due to exclusion, discrimination, and poverty. Among marginalized Roma communities, parenting behaviors, especially harsh discipline and low stimulation, are shaped by maternal education, poverty level, and stress. Poverty partially mediates stimulation differences. These insights can inform targeted early interventions and shift public discourse (Van Laer et al.).

At the environmental and relational level, the role of early caregiving is underscored in studies exploring both disruption and adaptation. One study examined children adopted after early maternal separation and brief institutional or foster care, finding elevated dissociative symptoms and behavioral difficulties despite stable post-adoption environments, revealing long-lasting effects of early relational adversity on socioemotional functioning (Winnette et al.). These findings emphasize how even time-limited disruptions in sensitive caregiving during infancy may leave enduring psychological imprints.

In contrast, a pilot intervention demonstrated how maternal adaptation through bodily-tactile communication significantly enhanced emotional availability in mother-child dyads where the child had visual impairment and additional disabilities, illustrating how compensatory sensory strategies can foster connection despite profound challenges (Peltokorpi et al.). Mothers increased their use of tactile signals and anticipatory cues, which in turn improved child engagement and emotional responsiveness, highlighting the transformative potential of touch-based interaction in complex developmental contexts.

Next, focusing on early childhood, a study of Italian families with 8-year-olds examined parenting's impact on prosocial and externalizing behaviors. Results showed that both same- and different-gender parent families displayed high warmth and low hostility. Positive parenting correlated with increased prosocial behavior and decreased externalizing behavior, regardless of parental gender, highlighting the importance of supportive parenting in children's behavioral adjustment (Baiocco et al.).

Meanwhile, parents of children with ADHD often struggle with effective strategies, leading to stress and behavioral issues. In Brazil, a randomized clinical trial compared online and face-to-face behavioral parent training (BPT) for ADHD and ODD. Both formats significantly reduced symptoms and improved quality of life; the online self-directed platform was equally effective, offering a scalable, affordable alternative (Paiva et al.).

In families coping with parental cancer diagnoses, affecting about 50,000 German children annually, a qualitative study using the Family Resilience Framework identified how families adapt: via social support, cohesion, adaptability, clear communication, psychological well-being, financial stability, and proactive information-seeking. Spirituality and collaborative problem-solving were less influential, suggesting directions for clinical guidance (Heuser et al.).

Finally, sensory integration training (SIT) has proven effective for children with autism spectrum disorder, enhancing balance and executive function. Tools like Footscan (for biomechanics) and fNIRS (for neural activation) show how SIT addresses sensory-processing deficits in vision, vestibular perception, and proprioception. This multidisciplinary approach underscores links between sensory-motor function and cognitive control, indicating integrated therapeutic potential, though more research is needed to clarify mechanisms (Deng et al.).

Psychologically, children's temperamental traits and parental perceptions are also central. A cluster analysis of parent-teacher reports of behavioral inhibition revealed that discrepancies are not mere noise but convey domain-specific insights into children's internalizing difficulties, with parenting behaviors such as hostility and lax or physical control predicting high behavioral inhibition, particularly in boys (Sulyok et al.). These patterns reinforce the importance of multi-informant assessments and gender-sensitive interventions. Similarly, a large-scale study on Chinese adolescents found that parenting marked by care and autonomy support protected against depression, while control increased vulnerability, effects that were mediated by adolescents' self-compassion, pointing to a promising psychological buffer against parental risk (Ren et al.). Finally, contextual factors such as paternal education and parenting style also shape academic adjustment. Fathers' overparenting mediated the relationship between their educational level and children's school problems, with child gender and surgency moderating outcomes, reinforcing the need for nuanced, individualized perspectives on father–child dynamics (Ruiz-Ortiz et al.).

Taken together, this Research Topic demonstrates that effective parenting emerges from complex neurobiological, psychological, and environmental interactions across diverse family structures. The interdisciplinary findings underscore the need for inclusive, culturally-sensitive interventions that recognize varied pathways through optimal child development while supporting all families' unique strengths and challenges.
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Introduction: This study investigates the efficacy of sensory integration training (SIT) in enhancing balance and executive functions in children with autism spectrum disorder (ASD), with the aim of highlighting its potential for organizing and processing sensory information in the brain.
Methods: Utilizing Footscan for biomechanical evidence and functional near-infrared spectroscopy (fNIRS) for neural activation, we engaged two participant groups: a control group (n = 9) and an experimental group (n = 9). Assessments involved the Sharpened Romberg Test (SRT) for balance under varied visual conditions and the Go/No-Go task for executive function.
Results: The SIT intervention significantly improved balance function, particularly in Visual Deprivation (VD) scenarios. Neurophysiological data revealed heightened activation in the right Inferior Frontal Gyrus (R-IFG) and right Middle Frontal Gyrus (R-MFG), suggesting enhanced executive function. The potential of R-IFG/MFG activation as a reliable biomarker for assessing executive function in ASD was identified.
Discussion: The study provides empirical evidence supporting SIT’s effectiveness in enhancing balance and executive functions in children with ASD. The therapy not only improves sensory processing and motor skills but also appears to compensate for sensory deficits, particularly in vision, vestibular perception, and proprioception. Enhanced neural activation in specific PFC regions underscores SIT’s role in improving cognitive aspects, including inhibitory control and cognitive flexibility. The multidisciplinary approach adopted for this research highlights the intricate interplay between sensory-motor functions and cognitive control in ASD, paving the way for integrated therapeutic strategies. Despite these advancements, the mechanisms through which SIT exerts these multifaceted effects require further exploration.

KEYWORDS
sensory integration training, balance function, executive function, Footscan, fNIRS, Go/No-Go


1. Introduction

Autism spectrum disorder (ASD) represents the most prevalent neurodevelopmental disorder among children. As per Worldometer’s population statistics, over 70 million individuals globally are diagnosed with ASD, which constitutes 1% of the world’s population, with an exponentially rising incidence rate each year (Worldometer, 2023). Despite ASD’s high prevalence positioning it as a pivotal sociomedical concern (Widiger and Clark, 2000; Hodges et al., 2020), substantial challenges and debates persist surrounding its diagnostic and therapeutic strategies.

From the standpoint of etiology, ASD is broadly considered to possess a pronounced genetic component (Chiocchetti, 2016). The symptomatology of ASD encompasses a range of intricate features, with executive function (EF) impairment (Akbar et al., 2013) and balance function (BF) impairment (Geurts et al., 2009; Golshan et al., 2019) recognized as two primary characteristics in ASD-afflicted children. These manifestations underscore the intricate and multifarious nature of ASD.

Executive function (EF) in ASD is extensively referenced as the foundation of its core challenges (Ozonoff et al., 1991; Russell, 1997). Specifically, EF has implications not just for learning and task execution (Hill, 2004a), but it also further impairs abilities related to social adaptation and independent living (Merchán-Naranjo et al., 2016; Johnston et al., 2019). While EF is documented as a principal symptom of ASD (Lopez et al., 2005), evidence suggests the link between EF and ASD’s core symptoms might not be as straightforward. A study by Jones et al. (2018) discovered that performances in EF tasks don’t directly correlate with measures of social communication or repetitive behaviors, but are indirectly associated via the performance in theory of mind tasks. These insights hint that the neurobiological underpinnings of ASD might be far more intricate than previously perceived. In the realm of neurophysiology, EF deficits primarily manifest in the prefrontal cortex (PFC) (Castelli et al., 2002)—a pivotal brain region integral to decision-making and emotion regulation, Research indicates that such deficits are not merely common in individuals with ASD, but are also intimately linked to their capabilities for social adaptation (Gilbert et al., 2009). Particularly in tasks centered on social and emotional regulation, distinct disparities in PFC neural activity emerge between individuals with ASD and the general populace (Luna et al., 2002). The neurophysiological variations observed might elucidate the challenges noted in social interactions and adaptive behaviors among ASD individuals.

Our study used Go/No-Go tasks to measure executive function in ASD children, especially inhibitory control, which is one of its core components. Executive function refers to a set of higher-order cognitive processes that enable goal-directed behavior, such as planning, problem-solving, working memory, cognitive flexibility, and self-regulation (Daly et al., 2014). Inhibitory control is essential for suppressing irrelevant or inappropriate impulses, responses, or stimuli that interfere with goal attainment (Xiao et al., 2012). Previous studies have shown that ASD children often exhibit impairments in executive function, especially inhibitory control, which may affect their social communication, adaptive behavior, academic performance, and quality of life (Hill, 2004b; Kenworthy et al., 2008; Zaidman-Zait et al., 2017).

Functional near-infrared spectroscopy was employed in this study to monitor neural activation in the prefrontal cortex (PFC) during Go/No-Go tasks. The PFC is a key brain region involved in executive function, as it receives inputs from various sensory modalities and integrates them with internal goals, memories, and emotions (Miller and Cohen, 2001). The PFC also modulates outputs to other brain regions that mediate motor, emotional, and cognitive responses (Fuster, 2008). Previous studies have used fMRI or EEG to investigate neural correlates of executive function in ASD children and found abnormal activation patterns in the PFC and other brain regions, such as the anterior cingulate cortex (ACC), the inferior parietal lobule (IPL), and the cerebellum (Schmitz et al., 2006; Solomon et al., 2009; Christakou et al., 2013).

The significance of balance function is frequently underemphasized in ASD treatment and research. Notably, when juxtaposed with typical development (TD), those with ASD clearly demonstrate unique challenges in balance function, encompassing impediments across sensory processing, motor coordination, and executive function (Fournier et al., 2010a). More crucially, balance function deficits not only curtail ASD patients’ prowess in fundamental motor skills and self-care capabilities, but might also have profound adverse ramifications for their social engagement and holistic cognitive growth (Smith et al., 2012; Bal et al., 2015). Additionally, recent research further unveils the intricate nature of balance function within ASD. Notably, when considering the relationship between balance function and the function of vestibular organs, their interrelation is even more pronounced. In terms of vestibular functional disturbances in ASD, the primary symptoms are postural instability, dysfunctional gait, and hindered gaze. To sustain postural stability and typical balance, real-time and precise acquisition and processing of visual, somatosensory, and vestibular inputs are imperative, underscoring the central role of vestibular organs within ASD (Mansour et al., 2021).

Extensive research has demonstrated that children with autism experience sensory integration disorders, which impact their daily life skills (Doumas et al., 2016). Dr. A. Jean Ayres’ sensory integration training (SIT) remains a predominant measure in ASD movement interventions primarily aiding ASD individuals in enhancing the processing and integration of sensory information (Lang et al., 2012). Through the improvement of balance, executive functions, and posture control in ASD patients, SIT has been shown to elevate sensory discrimination and neural assimilation. While the foundational evidence for SIT exhibits inconsistencies, a growing body of scholars delves into its efficacy. Yet, most investigations remain at the systematic review level, lacking interdisciplinary cross-verification, particularly concerning neuroscience evidence (Kilroy et al., 2019; Schoen et al., 2019).

Within the holistic approach to ASD treatment, SIT stands as a central intervention strategy. The growing demand for nuanced evaluations and tailored treatment strategies underscores the essential role of pioneering diagnostic tools and methodologies. Set against this backdrop, the integration of Footscan for plantar pressure and balance analysis, along with fNIRS for frontal lobe functional imaging, marks a pivotal advancement. Footscan offers precise measurements of plantar pressure and delves deeper into balance and posture control (Balasubramaniam and Wing, 2002). These elements are integral to addressing the prevalent balance deficiencies observed in ASD patients. Leveraging biomechanics, Footscan adeptly pinpoints and quantifies nuanced variations in balance and posture control (Fournier et al., 2010b), delivering essential insights for tailoring SIT interventions. Concurrently, as an avant-garde neurophysiological instrument, fNIRS facilitates real-time monitoring of PFC neural dynamics, shedding profound light on the EF challenges inherent in ASD patients (Singh et al., 2005). These tools not only enrich our comprehension of ASD’s intricate manifestations but also amplify the customization and efficacy of therapeutic approaches, underscoring biomechanics and neurophysiology’s pivotal roles in holistic ASD treatment. This groundbreaking methodology accentuates the importance and necessity of innovative solutions to multifaceted challenges in ASD therapy, forging a robust foundation for future profound research and implementations.



2. Materials and methods


2.1. Participants

The study was conducted in accordance with the Declaration of Helsinki, and approved by the Human Experimental Ethics Inspection of Guangzhou Sport University (ethics number: 2022LCLL-21, date of approval: 7 July 2022). At the outset, the study recruited 56 ASD patients aged between 6 and 11 years, all hailing from the Guangzhou Association of Persons with Intellectual Disabilities and Their Relatives (GAPIDR). Owing to the inherent heterogeneity of ASD (Lai et al., 2014), and to ensure experimental data remained within pertinent observational parameters, participants underwent preliminary screenings based on their IQ, the severity of their autism, among other factors (Figure 1).
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FIGURE 1
Enrollment, pre-test, intervention, and post-test procedures.


We screened children for inclusion in the study based on the following criteria:


(1)Diagnosis of ASD (aged 4–11 years) by a tertiary hospital. Participant ASD diagnoses were substantiated using the Chinese edition of the Autism Diagnostic Interview-Revised (ADI-R) (Rutter et al., 2013). Given our study’s emphasis on a range of non-social cognition assessments, we excluded participants with low-functioning ASD. We assessed all participants using the fourth edition of the Chinese Wechsler Intelligence Scale for Children (WISC-IV) (Wechsler, 2003; Zhang, 2009) excluding those with an IQ score below 80. Prior studies suggest that intelligence might modulate cognitive performance in ASD; moreover, cognitive evaluations and training appear to be less effective for ASD children possessing below-average intelligence (Rommelse et al., 2015). For these particular interview segments, we engaged a clinical psychologist—unfamiliar with the study’s content and hypothesis—from the GZSU Sports Medicine Rehabilitation Center.

(2)No prior participation in similar research.

(3)Right-handedness. Hauck and Dewey (2001) found that autistic children with a distinct hand preference outperformed their counterparts without such a preference in motor, linguistic, and cognitive tasks (Hauck and Dewey, 2001). To mitigate any disparity affecting our experiment’s outcomes, we specifically chose right-handed participants, instructing them to consistently use their right-hand middle finger for the Go/No-Go task.

(4)Normal color discrimination. In assessing participants’ executive functions, our study utilized two psychological research paradigms: the Stroop color-word task and the Go/No-Go task. But in the pilot phase, participants exhibited an error rate surpassing 30% in the Stroop test, which meant our data didn’t align with anticipated outcomes. As a result, we opted for the Go/No-Go task as described by Monden et al. (2015) to serve as our study’s psychological research framework (Monden et al., 2015). During participant selection, though, we ensured they met the criterion of having normal color discrimination abilities.

(5)No alcohol consumption, late sleeping, or engagement in high-intensity sports immediately prior to the experiment.

(6)Exclusion of data with error rates higher than 30% for Go/No-Go tasks during the analysis.

(7)Exclusion of data with head motion noise in cerebral blood oxygen signal data from fNIRS exceeding the critical value.



Initially, we identified 20 potential participants whose mother tongue was Chinese. Guardians of these participants were asked to read and sign informed consent forms, detailing specifics of the experiment, prior to participation.



2.2. Children sensory processing disorders scale

Over the last thirty years, Ayres developed a collection of clinical assessments focused on sensory integration. For each subtype of sensory integration dysfunction, checklists were established (Ayres, 2005), to be completed by parents. These evaluations were then used to assess the severity of sensory integration issues in children. Reflecting the cultural context of China, Jung (2018) of Taiwan amalgamated various symptom checklists to create a consolidated sensory integration checklist (Jung, 2018). Researchers from the Mental Health Institute of Beijing Medical University, such as Ren et al. (1994), imported the Child Sensory Integration Scale (Ren et al., 1994) from Taiwan’s Child Brain Development Alliance. Initially, they conducted trials in the Beijing region, and subsequently expanded their testing to 14 provinces and cities nationwide, establishing a standard model. For this scale, age-adjusted standard scores were chosen as the scoring metric, ensuring both accuracy and objectivity in the assessment results. The scale’s scoring is straightforward, allowing examiners to understand and use it effortlessly. Moreover, since the scale’s questions relate to scenarios seen in children’s everyday life, parents find them easy to answer. Such features highlight the scale’s strong applicability and acceptability. The sensory integration scale is validated for its objectivity and utility. It’s effective in evaluating the developmental progress of children’s sensory integration capabilities, gauging the severity of sensory integration disorders, and serving as a benchmark to compare the efficacy of sensory integration treatments. With a test-retest reliability between 0.48 and 0.74, and structural validity from 0.48 to 0.93, the scale exhibits robust reliability and validity. This attests to its strong usability and acceptability in mainland China. In our research, the scale’s Cronbach’s α is 0.802.

The “Child Sensory Integration Scale” is designed to evaluate sensory integration development in school-aged children aged 2–11 years. This scale encompasses 5 factors and 58 items in total, addressing vestibular sensation, tactile perception, proprioception, learning abilities, and issues specific to children aged 10 and older. Given that our study primarily involves children under 10, the last factor was excluded. The scores from each item on the scale, when combined with the age of the participants, are converted into standard scores. A score below 40 indicates a mild sensory integration disorder, while a score below 30 suggests a severe disorder. The scale utilizes a 5-point Likert scoring system, ranging from “never” (highest score) to “always” (lowest score). Parents or knowledgeable individuals should diligently complete the scale based on the child’s behavior in the most recent month. The four items of the scale are as follows:


(1)Gross Motor and Balance: This primarily focuses on the body’s major motor abilities, encompassing 14 items like “clumsiness with hands and feet, and being prone to falls.”

(2)Tactile Over-Defensiveness and Emotional Instability: This section assesses emotional steadiness and heightened defensive behaviors, featuring 21 items such as “shyness, unease, a penchant for solitude, reluctance to socialize, being easily overwhelmed by TV or stories, and tendencies to shout or laugh abruptly.”

(3)Proprioceptive Challenges and Coordination Difficulties: Mainly concerns the body’s proprioceptive and balance coordination abilities, including 12 items such as “slow actions in dressing and tying shoelaces; disliking somersaults, rolling over, and climbing heights.”

(4)Learning Disabilities or Coordination Issues: This section addresses the learning challenges arising from sensory integration difficulties, featuring 8 items such as “frequent word skipping during reading, omissions during copying, misordered writing strokes, distractibility, restlessness, constant in-class distractions, challenges in meeting teachers’ expectations, and recurrent significant setbacks.”



Upon application of a sensory integration rating scale, we found 18 of the 20 eligible ASD children showed symptoms of Sensory Processing Disorders (SPD) (Table 1). This prevalence aligns with Professor Yi Shin Chang’s (University of California, San Francisco) research indicating over 90% of children with ASD demonstrate SPD symptoms (Chang et al., 2014). The remaining 18 participants were randomly divided into equal experimental and control groups (n = 9 per group).


TABLE 1    Baseline physical indices and parameters of participants prior to the experimental intervention.

[image: Table comparing control and experimental groups with the number of participants, age, BMI, skeletal muscle, and SPD. Both groups have nine participants each, with a male to female ratio of seven to two. The control group has an average age of 6.22 years, BMI of 16.11 kg/m², skeletal muscle of 14.42 kg, and SPD of 21.89. The experimental group shows slightly higher or similar values in each category. F and p values are included to indicate statistical analysis results.]



2.3. Footscan measures of Sharpened Romberg Test (SRT)

We utilized the Footscan plantar pressure and balance analyzer, a widely employed Center of Pressure (COP) analyzer and balance analysis system in motor biomechanics. The Footscan system consists of a 50 cm × 40 cm pressure plate system and balance ability analysis software. The pressure plate contains 4 pressure sensors per square centimeter, totaling approximately 4,000 sensors, which can effectively depict pressure distribution under both stationary and dynamic conditions. The software generates a detailed plantar pressure distribution map with multi-dimensional coloring, which offers a comprehensive overview and quantitative measurements of pressure distribution (Yu et al., 2022).

Participants were instructed to stand on the Footscan and perform the Sharpened Romberg Test (SRT) to gather data on their balance capabilities. The Sharpened or Tandem Romberg test is a variation of the original test (Black et al., 1982; Johnson et al., 2005). By analyzing participants’ responses during the SRT and the biomechanical feedback from Footscan, we offered biomechanical insights into the effects of SIT on the balance function in children with ASD. The strength of the SRT lies in its role as an enhanced static balance assessment task. It can heighten the participants’ bodily control and focus during the task (Fournier et al., 2010b), and the increased challenge in posture control can partially showcase the participants’ executive functions (Smith et al., 2021). The Romberg Test is a tool designed to evaluate individuals’ sense of balance, particularly assessing the function of the spinal cord’s dorsal column. It serves as a diagnostic instrument for sensory ataxia (Nguyen et al., 2018), encompassing conditions such as subacute combined degeneration of the spinal cord, posterior cord syndrome, and spinal cord hemisection (Brown-Séquard syndrome). The test has been recognized as a sensitive and precise measure for evaluating imbalances due to central vertigo, peripheral vertigo, and head injuries, and its clinical application spans nearly 150 years (Lanska and Goetz, 2000; Forbes et al., 2023). Nevertheless, our objective in employing the SRT wasn’t to clinically diagnose participants. Instead, we aimed to have them adopt a scientifically sound standing posture for data collection on Footscan, thereby bolstering the scientific rigor of our experimental data.

The SRT balance assessment comprises three stances: feet together, semi-tandem, and tandem. In this study, we utilized the tandem stance of the SRT to capture participants’ balance metrics on Footscan. During the SRT balance assessment, participants were instructed to remove their shoes and stand on the Footscan device. They were required to align their feet precisely from heel to toe, cross their arms over the chest, rest their open palms on the respective shoulders, and maintain their chin parallel to the ground. Once the participant achieved a stable posture, the official task commenced. The experiment integrated two conditions: Visual Deprivation (VD) and Normal Visual (NV), with a duration threshold set at 30 s for each test (Figure 2).


[image: Diagram illustrating foot positioning and pressure distribution. The top section shows the Sharpened Romberg Test with three foot positions: feet together, semi-tandem, and tandem. The bottom section depicts a plantar pressure distribution system with a heat map indicating pressure intensity, highlighted by an enlargement showing pressure vectors.]

FIGURE 2
Sharpened Romberg Test and plantar pressure distribution system. (A) The SRT balance assessment comprises three stances: feet together, semi-tandem, and tandem. (B) The Footscan device from Rscan Company collected COPx, COPy, TTW, and EA when the participants’ feet were stationary and upright. COPx and COPy represent the displacement distances in the X- and Y-axis directions, respectively, caused by body offset during SRT, and are negatively correlated with balance ability. TTW denotes the total length of the moving trail generated by COPx and COPy during SRT tasks and is also negatively correlated with balance ability. Lastly, EA signifies the elliptical area surrounding 95% of the COP moving trail generated during SRT and is negatively correlated with balance ability (Mikolaizak et al., 2017).


All participants underwent three testing phases. In the first phase, guardians provided the participants’ basic information and signed the experiment’s informed consent forms. In the second phase, participants completed a Footscan pre-test. Here, participants were familiarised with the testing procedure, which was formally executed after a practice run. In the final phase, within 2 days of concluding the intervention, participants completed post-test data collection with Footscan. All testing sessions were scheduled between 3:00 and 5:00 PM.



2.4. Functional near-infrared spectroscopy (fNIRS) measures of cortical activity


2.4.1. Multimodal Go/No-Go tasks

In this study, we used the classical paradigm of Go/No-Go tasks to assess executive function in our participants (Verbruggen and Logan, 2008; Monden et al., 2015; McKay et al., 2021). These tasks have been validated in previous experiments evaluating functional outcomes in ASD. The Go/No-Go tasks comprise two major blocks, GO and Go/No-Go, with each block containing 24 trials. During the GO tasks, participants were shown pictures of two animals (giraffes and lions) randomly and were instructed to quickly press the space bar upon seeing the animal pictures. During the Go/No-Go tasks, participants were shown pictures of two animals (tigers and elephants) randomly. They were instructed to quickly press the space bar when they saw the elephant, with 50% of the trials evoked by NO-GO stimuli (Figure 3).


[image: Diagram depicting a cognitive experiment setup. On the left, the "GO Block" shows a sequence of animal images (giraffe and lion) on screens with "press" arrows above. On the right, the "GO/NO-GO Block" shows images of an elephant and a tiger with “go” and “no-go” labels. A person wearing a headset interacts with the screens, with arrows indicating 24 trials for each block.]

FIGURE 3
Diagram of Go/No-Go testing conditions. The entire Go/No-Go task consisted of 48 trials, with 24 visual stimulus pictures for both the GO and Go/No-Go tasks. The target stimulus was presented randomly, with all visual stimuli having a duration of 1000 ms. The fixation point was represented as “+.” The interval between each visual stimulus was random, either 400, 600, or 200 ms. Participants were required to make judgments on the presented visual stimuli − pressing the space bar for Go stimuli and not responding to No-Go stimuli, with all keys pressed using the right hand. A practice session was conducted before the formal experiment, and the formal experiment was only initiated when the accuracy ratio (AR) reached 85%. Data with a task AR lower than 85% was discarded.


All participants had to complete three tests. First, basic information was collected from the participants, and the experiment’s informed consent form was reconfirmed with the guardian. Second, a pre-test of the Go/No-Go tasks was completed. participants were given instructions on the requirements and methods of the Go/No-Go tasks and a practice session before the actual experiment. Third, consistent with the Footscan test scheme, post-test data collection was completed within 2 days after the intervention. During the Go/No-Go tasks, participants wore the fNIRS optode cap, and blood oxygen signal data from the brain’s prefrontal cortex region were collected during the pre- and post-tests.



2.4.2. fNIRS parameter information and image processing

The experiment employed a dual-wavelength fNIRS system (695 and 830 nm; ETG-4000, Hitachi Medical Corporation, Tokyo, Japan) to monitor cerebral hemodynamics changes during the completion of Go/No-Go tasks. fNIRS primarily detects changes in hemoglobin in the participants’ prefrontal cortex using the emission aurora on the optode cap, thereby analyzing the degree of nerve activation in this brain region. The detection panels of the dual-wavelength optode cap were arranged in a 3 × 5 grid. Each panel comprised eight emitting and receiving optical machines, spaced 3 cm apart from each other. The midpoint measurement region between an emitting and receiving optical machine pair was termed a channel. Each panel contained 22 channels (CH).

For the spatial analysis of fNIRS data, we adopted virtual spatial coordinate registration methods to register fNIRS data in Montreal Neurological Institute (MNI) spatial coordinates. This approach allowed us to match the location of the brain region of each measuring channel with the molecular brain imaging (MRI) database and present it in the computer as functional imaging (Singh et al., 2005). During data analysis, the oxyhemoglobin (oxy-Hb) and deoxyhemoglobin (deoxy-Hb) signals of each channel were preprocessed separately using first-order polynomial fitting and a high-pass filter. A 0.01 Hz cutoff frequency was used to correct for previous errors, and a 0.08 Hz low-pass filter was utilized to eliminate heartbeat pulsation, reducing artifacts caused by non-medium substances such as scalp hair and oils on the measuring channel signal. If signal fluctuation occurred repeatedly during the measurement process, experimenters would mark and record this channel and modify or eliminate the channel data in later data analysis.

Finally, during data output and analysis, the exported optical data was solved according to the Beer-Lambert law, which can effectively reflect changes in blood oxygen signals of oxy-Hb, deoxy-Hb, and total hemoglobin (Hb). During data analysis, particular emphasis was placed on the signal changes of oxy-Hb, as its sensitivity, signal-to-noise ratio, and test-retest reliability to changes in cerebral blood flow were all higher compared to deoxy-Hb and total Hb.




2.5. The SIT intervention scheme

The SPD screening process dictated the intervention scheme for the participants, based on group classifications. The experimental group received sensory integration therapy (SIT) (Schaaf and Mailloux, 2015) as an intervention for 8 weeks, while the control group was assigned to the usual treatment. During the formal intervention process, all participants wore heart rate monitors to maintain a heart rate within 50–69% HRmax, achieving moderate to low-intensity aerobic exercise. However, these data weren’t analyzed. As a rule, participants were not permitted to partake in regular exercise outside of the experiment, or their data would be discarded. This requirement was discussed and agreed upon with the guardians before the experiment, with detailed explanations provided. We checked each participant’s daily condition and physical feelings via oral inquiries before each intervention session. The sensory integration therapist for the experimental group hailed from the GZSU Sports Medicine Rehabilitation Center. This therapist’s senior certification in sensory integration was co-endorsed by the National Autism Rehabilitation Research Center under the China Rehabilitation Research Center (CRRC) and the Beijing Association for Rehabilitation of Autistic Children. The therapist was not briefed on the specific details or hypotheses of the study and solely performed professional sensory integration therapies. The therapeutic sessions occurred in a sensory integration therapy room, outfitted with equipment essential for SIT. The intervention strategies adhered to the SIT principles set by Ayres (2005), which have since been substantiated by a plethora of scholars (Parham et al., 2007, 2011; Schaaf et al., 2014). The SIT intervention specifically encompasses the subsequent seven sensory systems:


(1)Vision System. A serene and comfortable visual setting is established using tools such as a dark room or blackout curtains, minimizing external distractions. Within the confines of a dark room or behind blackout curtains, tools like colored lights or projectors facilitate incremental visual stimulation. Participants are exposed to variations in colors, shapes, and sizes, allowing them to perceive a spectrum of visual experiences. Through these exercises, participants hone their skills in coordinating eye movements and in spatial visual perception—tasks may include tracking moving entities and distinguishing an object’s position, orientation, and distance. Emphasis during these exercises is on coordinated eye movements and spatial visual perceptions, including tracking moving entities and pinpointing an object’s position, direction, and distance. Care is taken during the sessions to manage the duration and intensity of visual stimuli, ensuring that there’s no overstimulation or resultant eye strain. Concurrently, participants are provided with positive reinforcement and guidance, incorporating methods like encouragement, questioning, and direction. This approach seeks to diminish any heightened sensitivity or aversion they might have toward visual stimuli.

(2)Auditory system. Through the use of tools like headphones or speakers to play sounds of different types and intensities, such as music, noise, speech, etc., for progressive auditory stimulation activities. The exercises involve modulating aspects like the volume, rhythm, and frequency of sounds, enabling participants to discern varied auditory sensations. Within these activities, they exhibit auditory discernment and listening abilities, such as identifying the origin, content, and significance of sounds. During these sessions, meticulous attention is given to the duration and strength of auditory stimuli, ensuring there’s no overstimulation or resultant ear discomfort. At the same time, participants receive positive reinforcement and feedback, like praise, demonstration, and correction, to enhance their auditory system’s discrimination and language listening capabilities.

(3)Proprioceptive System. Leveraging tools such as resistance balls, punching bags, and dumbbells, exercises are conducted to stimulate the proprioceptive sense, emphasizing both force and direction. Participants engage in actions like pushing, pulling, pressing, throwing, and pinching, enabling them to become aware of their muscular strength and the agility of their joints. Within these exercises, participants hone their discernment and perception skills, tasks may encompass gauging force intensity, determining directional orientation (forwards or backwards), and evaluating positional altitude (higher or lower). Throughout the sessions, emphasis is placed on guiding participants to employ movements with appropriate strength and trajectory, ensuring that there’s no undue exertion or risk of harm to either themselves or others. At the same time, participants are offered positive reinforcement and feedback—including methods like commendation, demonstrations, and corrections—with the objective of augmenting their motor control abilities and fostering self-awareness.

(4)Tactile System. Materials such as towels, blankets, and pillows are employed to craft a gentle and cozy tactile ambiance for participants, mitigating undue tactile sensations and stress. Within this soothing tactile setting, tools like massage balls, acupressure boards, and tactile balance platforms facilitate gradual enhancements in tactile stimulation exercises. Engagements like massaging, stimulating, and balancing techniques are incorporated, granting participants exposure to a spectrum of tactile sensations spanning multiple intensities and depths. Within these exercises, participants refine their tactile discernment and awareness, undertaking tasks like differentiating object textures, temperatures, and forms. Emphasis is placed on moderating the duration and potency of tactile stimuli throughout these sessions, ensuring that participants aren’t overwhelmed or left with any skin irritations. At the same time, participants receive positive reinforcement and cues, such as praise and hugs, to increase their adaptability and satisfaction with tactile stimulation.

(5)Olfactory System. Tools like aromatherapy lamps, perfumes, and banana peels are harnessed to craft a fragrant and refreshing olfactory ambiance for participants, elevating olfactory stimuli and evoking delight. Within this aromatic setting, a variety of scented items or edibles are introduced. Progressive olfactory stimulation activities, like savoring fragrances or guessing specific scents, are undertaken. Participants are immersed in an array of odors, each differing in kind and intensity, engaging them in olfactory discernment and memory exercises throughout. This includes tasks like distinguishing the source, identifying the name, or characterizing specific scents. Throughout these sessions, there’s a concerted effort to modulate the duration and potency of olfactory stimuli, ensuring participants are not overwhelmed or left with any nasal discomfort. At the same time, participants are given positive reinforcements and feedback, such as praise, queries, or guidance to enhance their discernment and retention capacities in relation to olfactory stimuli.

(6)Gustatory System. Offer participants a variety of foods or beverages, creating a rich and diverse gustatory environment to enhance taste stimulation and preferences. Within this flavorful and diverse setting, introduce foods or beverages of varying flavors. Engage participants in progressive taste-based activities like sampling, comparing, and selecting. This enables them to discern different tastes and intensities, and to differentiate aspects like the names, ingredients, and textures of the foods or beverages. Throughout the activities, carefully regulate the duration and strength of taste stimuli to avoid overwhelming the senses or causing discomfort in the mouth. Concurrently, provide participants with positive reinforcement and guidance, like commendations, inquiries, and direction, bolstering their capacity to discern and develop preferences for various taste stimuli.

(7)Vestibular System. Utilizing tools like swings, scooters, and jump ropes, craft a dynamic and engaging vestibular environment to amplify vestibular stimulation and interest for participants. Within the lively and engaging vestibular setting, employ tools like swings, scooters, and jump ropes for incremental vestibular stimulation activities. Introduce actions like rocking, spinning, and jumping to let participants experience movements of varied directions, speeds, and magnitudes. This promotes the development and display of balance and spatial orientation skills, such as stance maintenance, posture adjustment, and visual tracking. Throughout the activities, ensure careful regulation of the vestibular stimuli’s duration and strength, so as to prevent overwhelming sensations or inducing fear and discomfort. Concurrently, furnish participants with positive reinforcement and encouragement, including commendations and embraces, to bolster their tolerance and adaptive reactions to vestibular stimuli.



Implementation Feedback. Administer sensory integration therapy three times weekly, with each session spanning 60 min. Allocate 10–15 min to each sensory system. The therapy regimen extends over 8 weeks. Document participants’ responses and advancements for every activity. Adjust activity challenges and intensities as dictated by observed outcomes. Maintain regular communication with parents and teachers, gaining insights into participants’ behavior at home and school. Offer guidance and support based on these insights.



2.6. Statistical analysis

Experimental data were analyzed using SPSS Statistics 22. Repeated measure ANOVA was used to test the main effects and interactions of the Go/No-Go cognitive neural tasks. For reaction time (RT), accuracy ratio (AR) of Go/No-Go effects, blood oxygen signal differences, and the SRT, we combined visual display (VD) task conditions to collect data on COPx, COPy, TTW, and EA. A t-test was performed pre- and post-experiment to analyze data differences, using repeated measure ANOVA as a basis.

Out of 18 eligible ASD children screened for SPD using the Children’s Sensory Integration Rating Scale, 10 showed moderate SPD symptoms, six had mild SPD symptoms, and two were normal. The 18 SPD participants were randomly divided into control and experimental groups, nine in each. There were no statistical differences between the two groups in terms of age, sex, BMI, and skeletal muscle mass (P > 0.05, Table 1), suggesting that all participants met the intervention conditions for this experiment.




3. Results


3.1. Results from Footscan measures of Sharpened Romberg Test (SRT)

The centre of pressure (COP), the instantaneous locus of forces applied and counteracted during the contact between the human body’s sole and the ground, primarily navigates the heel-to-toe range when the body is standing. The displacement remains relatively minimal (Cornwall and McPoil, 2000). The projection of the COP path, which consists of the entire instantaneous locus, onto the Footscan force-measuring platform, forms a gait line (Fuller, 1999). The Footscan employs a resistive pressure-sensitive sensor in an X-Y matrix, capable of recording real-time pressure data from participants. This data is further processed and visualized via Footscan 9 to extract measurement characteristics.

Data related to the SRT was pre-processed for both control and experimental groups, collected before and after the experiment (Table 2). Following an 8-week intervention, very significant differences appeared in COPx, COPy, TTW, and EA across the NV and VD tasks within the experimental group. Lower TTW and EA values indicate superior static balance ability. Consequently, these findings demonstrate that sensory integration training (SIT) can significantly enhance ASD children’s balance function.


TABLE 2    Physical indices and parameters of participants prior to the experimental intervention.

[image: Table comparing control and experimental groups' pre and post measurements for variables including COPx, COPy, TTW, and EA in millimeters or square millimeters. Values show mean ± standard deviation.]

The data gathered for COPx, COPy, TTW, and EA during NV and VD tests before and after the intervention was dynamically compared for both control and experimental groups (Figure 4). The t-test results showed that under NV conditions, all four indices exhibited significant differences in the control group (P < 0.05), and even more significant ones in the experimental group (P < 0.01).


[image: Four bar graphs labeled A, B, C, and D display data comparing control and experimental groups before and after interventions NV and VD. Graphs show differences in COP and TTW across X and Y axes with significant changes noted by asterisks.]

FIGURE 4
Alterations in ASD children’s balance ability in control and experimental groups pre- and post-intervention. “NV” represents Normal Visual, “VD” represents Visual Deprivation; *p < 0.05, **p < 0.01. COPxy: Distance traversed by the Centre of Pressure (COP) on the x- and y-axis during upright standing; TTW: Total length of the COP’s moving trail; EA: Elliptical area encapsulating 95% of the COP’s moving trail. (A) COPx Changes of participants before and after intervention. (B) COPy Changes of participants before and after intervention. (C) TTW changes of participants before and after intervention. (D) EA changes of participants before and after intervention.


Building upon the descriptive statistics and the t-test, a repetitive measure ANOVA was carried out on the experimental results. The independent variables were Time, Group, and SRT condition (NV, VD), while the dependent variables were COPx, COPy, TTW, and EA results. A 2 × 2 × 2 three-way repetitive measure ANOVA was constructed.

The findings were as follows:


1.COPx:

	•Group effect: Significant, showing reduced displacement in the experimental group post-intervention (F(1,16) = 5.641, P < 0.05, ηp2 = 0.261).
	•Time effect: Significant improvement post-experiment (F(1,16) = 33.741, P < 0.01, ηp2 = 0.678).
	•SRT condition effect: COPx was higher under VD than NV conditions (F(1,16) = 17.841, P < 0.001, ηp2 = 0.527).



2.COPy:

	•No significant Group effect (F(1,16) = 0.071, P = 0.794, ηp2 = 0.004).
	•Significant improvement over Time (F(1,16) = 61.522, P < 0.001, ηp2 = 0.794).
	•Higher values observed under VD than NV (F(1,16) = 20.233, P < 0.001, ηp2 = 0.558).



3.TTW:

	•No significant Group effect (F(1,16) = 0.004, P = 0.949, ηp2 = 0).
	•Marked improvement over Time (F(1,16) = 292.575, P < 0.001, ηp2 = 0.948).
	•Higher values under VD conditions (F(1,16) = 67.519, P < 0.001, ηp2 = 0.808).



4.EA:

	•No significant Group effect (F(1,16) = 0.097, P = 0.76, ηp2 = 0.006).
	•Significant improvement over Time (F(1,16) = 36.433, P < 0.001, ηp2 = 0.998).
	•Elevated values under VD conditions (F(1,16) = 240.745, P < 0.001, ηp2 = 0.938).





The repetitive measure ANOVA results highlighted that the main effects of Time and SRT condition were significant across all four dependent variables. The experimental results affirmed that the experimental design in this study achieved the expected value. Specifically, when VD was treated as an independent variable, the results revealed an improvement in the balance ability of participants in both groups under the NV task. However, the performance of the experimental group, under the SIT intervention during the VD task, was more resilient to interference, thereby showcasing a more stable performance.

The acquired plantar balance results were visualized through the 3D scan view of Footscan 9® (Figure 5). The balance change curve was in alignment with the results of this study, further attesting to the effectiveness of SIT intervention in enhancing the balance function of children with ASD.


[image: Graphs depicting changes in plantar balance over time in two groups: A) control group, and B) experimental group. The x-axis represents time in percentages, and the y-axis shows the ratio in percentages. Lines differentiate selected and average measurements for left and right feet in various colors, with shaded areas indicating low risk.]

FIGURE 5
Curve of plantar balance changes in control and experimental groups pre- and post-intervention. (A) The change curve of plantar balance in the control group before and after intervention. (B) The change curve of plantar balance in the experimental group before and after intervention.




3.2. Behavioral measures from the Go/No-Go fNIRS session

The behavioral indices for the Go/No-Go tasks encompassed reaction time (RT) and accuracy ratio (AR). Preliminary data processing results are depicted in the descriptive statistics found in Table 3.


TABLE 3    Behavioral data from Go/No-Go tasks in participants, RT stands for reaction time; AR stands for accuracy ratio.

[image: Table comparing reaction time (RT) in milliseconds and accuracy rate (AR) in percentage between control and experimental groups. For both Go and No-Go tasks, pre and post values are provided. RT decreases post-test for both groups, while AR slightly increases or stays constant. Values include mean and standard deviation.]

The main and interaction effects among all indices underwent analysis through repeated measure ANOVA using SPSS. Results revealed significant main effects for both RT, F(1,16) = 193.85, P < 0.001, η2 = 0.93, and AR, F(1,16) = 449.42, P < 0.001, ηp2 = 0.95, when considered as independent variables. This finding implies an interaction between RT and AR in Go/No-Go tasks, further validating the suitability of the selected Go/No-Go cognitive neural task for this experiment.

Pre- and post-experiment data from both groups underwent analysis through a t-test to compare the RT differences between experimental and control groups. The findings demonstrated that the RT of the experimental group was significantly lower than that of the control group (P < 0.01), further suggesting that SIT intervention can enhance the performance level of cognitive neural tasks in children with ASD (Figure 6).


[image: Four bar graphs labeled A, B, C, and D compare Control and Experimental groups in different metrics. A shows an accuracy rate percentage for pre and post conditions, with no significant difference. B shows reaction times, indicating a significant difference. C shows the difference in reaction time percentage, highlighting significant differences. D displays the difference in another time metric, also showing significance. Error bars indicate variability, and asterisks denote statistical significance levels.]

FIGURE 6
Behavioral performance of ASD children and Go/No-Go task effects. **Indicates p < 0.01; n.s. indicates p > 0.05; AR denotes accuracy ratio; RT denotes reaction time; ASD denotes autism spectrum disorder. (A) RT Changes at each task level. (B) AR Changes at each task level. (C) Difference in Go/No-Go effects of RT before and after (D) Inter-task difference in Go/No-Go effects of RT.




3.3. Functional near-infrared spectroscopy (fNIRS) results

Data pre-processing occurred before data analysis: linear polynomial fitting and band-pass filtering were performed on the oxy-Hb signals from each channel. Signal wavebands demonstrating substantial fluctuations in the baseline region and during the Go/No-Go tasks were removed, and a waveband frequency of 0.01–0.8 Hz was selected to minimize data bias caused by cardiac pulse, natural breathing, and head movement noise.

Post-processing, the data from Go/No-Go tasks were categorized into GO and NO-GO task data. Although fNIRS can record data on three blood oxygen signals – oxy-Hb, deoxy-Hb, and total Hb, the analysis focused on oxy-Hb signal changes due to their higher sensitivity to cerebral blood flow changes, neural activation levels in the prefrontal lobe, signal-to-noise ratio, and test-retest reliability (Sato et al., 2004; Uludag et al., 2004; Zhang et al., 2011).

During the Go/No-Go tasks, high activation was noted in the right inferior frontal gyrus (R-IFG) and rostral middle frontal gyrus (R-MFG). Therefore, these regions were selected as the study’s regions of interest (ROI) (Figure 7).


[image: Diagram showing functional near-infrared spectroscopy (fNIRS) optodes layout using the Optodes Location Decider (fOLD). Panel A illustrates two head diagrams with a grid of colored nodes representing optode placements. Panel B displays the distribution of optode channels on the left and right brain hemispheres, highlighting different brain regions with labeled areas.]

FIGURE 7
Functional near-infrared spectroscopy (fNIRS) optode channels and activated regions of interest (ROIs) division in brain regions. The location distribution map of functional near-infrared spectroscopy (fNIRS) optodes, and the prefrontal lobe and several channels formed an activated region of interest (ROI); (A) Functional near-infrared spectroscopy (fNIRS) Optodes Location Decider (fOLD). (B) Distribution of optode channels in left and right brain regions. The schematic diagram of 44 channels on the Montreal Neurological Institute (MNI) space coordinate axes.


A repeated measure ANOVA tested the main effect of all independent variables and interactions between all dependent variables. Tests were performed on oxy-Hb concentration, and the SIT and Go/No-Go effects in the two ROIs. The results revealed significant interactions between SIT and Go/No-Go effects when considering the oxy-Hb concentration in the R-IFG, F(1,16) = 18.02, P < 0.001, η2 = 0.55, and R-MFG regions, F(1,16) = 16.50, P < 0.001, η2 = 0.52, as independent variables. This outcome further affirms that SIT can effectively elevate oxy-Hb blood oxygen concentration in the aforementioned brain regions.

A paired sample t-test further compared the differences in oxy-Hb signals between experimental and control groups before and after the Go/No-Go effects test. Results showed that in both the R-IFG, t(1,16) = 4.25, P < 0.001, r = 0.55, and R-MFG regions, t(1,16) = 4.06, P < 0.001, r = 0.52, oxy-Hb signals in the experimental group were significantly higher than in the control group. This suggests that SIT significantly enhances neural activation in the R-IFG and R-MFG regions (Figure 8).


[image: Four bar graphs labeled A, B, C, and D depicting oxy-Hb single change measured in mM.mm. Each graph compares pre and post conditions for GO and NO-GO tasks between control and experimental groups. Significant differences are marked with double asterisks. Graph A shows changes in the control and experimental groups for GO and NO-GO tasks. Graph B displays the same data with varying scales. Graph C presents differences in oxy-Hb for both groups. Graph D shows differences in the experimental group compared to the control group.]

FIGURE 8
Levels of activation of oxy-Hb signals by sensory integration training (SIT) in ASD children. **Indicates P < 0.01; oxy-Hb denotes oxyhemoglobin; R-IFG denotes right inferior frontal gyrus; R-MFG denotes rostral middle frontal gyrus. (A) Changes of oxy-Hb signals in the R-IFG brain region (B) Changes of oxy-Hb signals in the R-MFG brain region. (C) Difference in Go/No-Go effects in the R-IFG brain region. (D) Difference in Go/No-Go effects in the R-MFG brain region.





4. Discussion


4.1. The meaning of SRT and Footscan results

Firstly, our findings indicate that, compared to traditional therapies, Sensory Integration Therapy (SIT) significantly enhances the balance capabilities of children with autism spectrum disorder (ASD). More specifically, biomechanical evidence derived from Footscan reveals that while traditional therapy showed some improvement in participants’ balance under the SRT’s NV task conditions, it failed to demonstrate efficacy in VD task scenarios. For SIT, however, improvements in participants’ balance were observed under both NV and VD conditions, with the enhancements being particularly pronounced under VD tasks. Under typical visual circumstances, children with ASD predominantly rely on visual signals transmitted to the cerebral cortex. They integrate visual and proprioceptive systems with various bodily components to execute a range of intricate movements. Throughout this process, vision stands out as the most vital information conduit (Little, 2018; Lim et al., 2020). When deficits in sensory integration led to visual impairments, the stability and balance of posture become correspondingly impacted (Cornilleau-Pérès et al., 2005; Stins et al., 2009). Molloy et al. (2003) discovered that children with ASD encounter more significant challenges in balance tasks deprived of visual cues compared to typically developing (TD) children (Molloy et al., 2003). This underscores an excessive dependence on visual cues among children with ASD. Two subsequent studies further corroborated the visual reliance observed in children with ASD. These studies indicated that, when subjected to visual deprivation, children with ASD demonstrated greater postural sway during a visual searching task (Stins et al., 2015) compared to an auditory digit span task (Memari et al., 2014). Such postural swaying is attributed to the inadequate integration of vestibular, proprioceptive, and visual systems (Molloy et al., 2003; Minshew et al., 2004). Utilizing SIT for intervention, we integrated the seven sensory systems of children with ASD, facilitating coordinated completion of numerous physical activities. The results highlight that the enhanced balance capabilities weren’t solely a result of visual dependence. Intriguingly, SIT seemed to induce a compensatory effect on the sensory input deficiencies in children with ASD, particularly in vision, vestibular perception, and proprioception. This emergent compensatory effect warrants further in-depth exploration in future research.

On another note, the heterogeneity and frequent comorbidities associated with ASD contribute to the intricacy of its etiology. Leo Kanner, renowned as one of the most influential psychiatrists of the 20th century and often dubbed the father of child psychiatry, established as early as 1943 through clinical observations that children with ASD typically show motor skill impairments (Kanner, 1943). In 2014, Professor Lai Mengquan of the University of Toronto’s Psychiatry Department published an article titled “Autism” (Lai et al., 2014) in The Lancet. In this piece, he reaffirmed the prevalent motor skill challenges among individuals with ASD. Following research has empirically indicated (Gowen and Hamilton, 2013) that children with ASD face delays in both fine and gross motor development, often demonstrating uncharacteristic and aberrant motor patterns. Whyatt and Craig (2012) undertook a study evaluating the factors influencing the motor capabilities of children with ASD (Whyatt and Craig, 2012). Their results suggest that balance abilities are the most prominently affected skills among the various motor challenges faced by children with ASD. The effectiveness of balance ability heavily relies on the quality of posture control. Relevant studies indicate that compared to typically developing children, children with ASD exhibit specific deficits in static postural control (Wang et al., 2016). This, to some extent, highlights the challenges faced by children with ASD in various control mechanism movements, potentially impacting their daily life and physical activities. The issues stem from abnormalities in the cortical cerebellar brain structure network impacting the balance function of postural control. The cerebellum holds a key role in orchestrating movement, encompassing guided feedback and reactive behavioral correction during movement (Baev et al., 2002), and synchronizing the timing and spatial coordination of different body joints (Whitney et al., 2008). Our findings suggest that SIT can enhance the balance abilities of children with ASD by mediating corresponding postural control mechanisms via various brain regions (Palliyath et al., 1998). However, SIT is not only associated with the balance abilities of children with ASD but also holds a significant correlation with visuomotor integration, cognitive abilities, motor skills, and postural control. The intrinsic mechanisms of its action require extensive and repeated experimental validation in subsequent studies.



4.2. The meaning of Go/No-Go tasks and fNIRS results

Furthermore, evidence from the Go/No-Go task highlights that children with ASD undergoing SIT demonstrate a notable reduction in RT, pointing to enhanced response efficiency and faster cognitive processing. Conversely, the rise in AR emphasizes the favorable effects of SIT on response accuracy and precision, signifying improvements in participants’ executive functions. In tandem with this, fNIRS neurology findings corroborate the underlying neural pathways through which SIT optimizes the executive functions in children with ASD.

These findings suggest that SIT may have beneficial effects on executive function in ASD children by modulating neural activation in the PFC. One possible mechanism is that SIT may improve sensory processing and integration in ASD children, which may in turn facilitate cognitive processing and regulation. Sensory processing refers to the ability to receive, organize, and interpret sensory information from the environment and the body (Ayres, 1972). Sensory integration refers to the ability to use sensory information to plan and execute adaptive responses (Ayres et al., 2005). ASD children often exhibit sensory processing and integration difficulties, such as hypersensitivity or hyposensitivity to sensory stimuli, sensory seeking or avoiding behaviors, and poor sensory discrimination or modulation (Tomchek and Dunn, 2007). These difficulties may impair their attention, perception, memory, learning, and emotion regulation (Baranek, 2002).

Addressed concretely, we focused on two subregions of the PFC: the right inferior frontal gyrus (R-IFG) and the rostral middle frontal gyrus (R-MFG). The R-IFG is implicated in inhibitory control, as it inhibits prepotent responses and resolves response conflicts (Aron et al., 2014). The R-MFG is involved in working memory, cognitive flexibility, and attentional control, as it maintains task-relevant information and switches between different task rules or strategies (Derrfuss et al., 2005). Our results showed that SIT significantly increased oxy-Hb signals in both R-IFG and R-MFG regions during Go/No-Go tasks, indicating enhanced neural activation and blood flow in these regions. Moreover, our behavioral results showed that SIT significantly reduced reaction time and increased accuracy ratio during Go/No-Go tasks, indicating improved performance and efficiency in executive function. By enhancing neural activation in the R-IFG and R-MFG regions during Go/No-Go tasks, SIT may improve inhibitory control and cognitive flexibility among ASD children through these pathways. Inhibitory control is crucial for suppressing prepotent responses or distractors during Go/No-Go tasks, such as: they were instructed to quickly press the space bar when they saw an elephant, whereas for other animals, they needed to suppress their impulses. Cognitive flexibility is essential for switching between different task rules or stimuli during Go/No-Go tasks, such as: the different animals in this study. By improving performance and efficiency in Go/No-Go tasks, SIT may improve behavioral and functional outcomes among ASD children.

SIT is based on the theory that providing appropriate and individualized sensory stimulation can enhance neural plasticity and promote optimal sensory processing and integration (Schaaf and Miller, 2005). SIT involves various activities that challenge the vestibular, proprioceptive, tactile, auditory, and visual systems, such as swinging, bouncing, spinning, jumping, crawling, balancing, touching, listening, and looking (Bundy and Lane, 2019). SIT aims to improve sensory modulation, discrimination, praxis, and organization skills in ASD children, which may lead to better behavioral and functional outcomes (Parham et al., 2011).

By improving sensory processing and integration in ASD children, SIT may also improve executive function through several pathways. First, SIT may enhance motor coordination and balance function in ASD children, which may in turn improve their inhibitory control and cognitive flexibility. Previous studies have shown that motor skills and executive function are closely related in both typical and atypical development (Diamond, 2000; Hill, 2001; Piek et al., 2008). Motor skills require inhibitory control to suppress unwanted movements and cognitive flexibility to adapt to changing environments or task demands (Best and Miller, 2010). Conversely, executive function requires motor skills to execute planned actions and monitor feedback (Diamond, 2013). Therefore, SIT may improve executive function by improving motor skills in ASD children.

On the other hand, SIT may enhance attentional control and working memory in ASD children, which may in turn improve their inhibitory control and cognitive flexibility. Attentional control refers to the ability to selectively focus on relevant stimuli or tasks while ignoring irrelevant distractors (Posner and Petersen, 1990). Working memory refers to the ability to temporarily store and manipulate information for complex cognitive tasks (Baddeley, 2003). Both attentional control and working memory are essential for executive function, as they enable goal-directed behavior and problem-solving (Miyake et al., 2000). SIT may improve attentional control and working memory in ASD children by providing optimal levels of arousal and stimulation that match their individual sensory preferences and needs (Schaaf et al., 2014). SIT may also improve attentional control and working memory by enhancing interoception, which is the sense of the internal state of the body (Craig, 2002). Interoception is important for attentional control and working memory, as it helps regulate emotional states, arousal levels, motivation, and self-awareness (Critchley and Garfinkel, 2017).

This study has several implications for the theory and practice of SIT for ASD children. First, this study provides empirical evidence for the effectiveness and potential benefits of SIT on balance function and executive function in ASD children, using objective and quantitative measures. Previous studies on SIT have been mostly qualitative or based on subjective measures, which have limited validity and reliability. This study uses Footscan and fNIRS technologies to measure biomechanical and neurophysiological outcomes of SIT intervention, which enhances the credibility and rigor of the research. Second, this study demonstrates a novel and multidisciplinary approach to assess the effects of SIT on ASD children, by integrating biomechanics, hemodynamics, and cognitive neuroscience. This approach allows us to explore the underlying mechanisms of SIT intervention from multiple perspectives and levels of analysis, which may reveal new insights and discoveries that could not be obtained from a single discipline or method. Third, this study contributes to the existing literature on SIT for ASD by providing a comprehensive and critical discussion of the findings, highlighting the implications, limitations, and future directions of the research. This discussion may help researchers and practitioners to better understand the strengths and weaknesses of SIT intervention, as well as the gaps and challenges that need to be addressed in future studies.



4.3. Implications, limitations, and future directions

This study also has several limitations that need to be acknowledged and addressed in future research. First, the sample size is relatively small (n = 18) and lacks diversity (all Chinese, mostly male, right-handed). A larger and more representative sample would increase the statistical power and external validity of the study. Future studies should recruit more participants from different backgrounds, genders, handedness, and severity levels of ASD. Second, the control group received a different intervention (treatment as usual) than the experimental group (SIT), which may introduce confounding factors and bias. A better control condition would be a sham or placebo intervention that mimics the SIT without its active ingredients. Future studies should use a randomized controlled trial design with a proper control group to eliminate potential confounds and establish causal inference. Third, the study did not provide sufficient details on how the SIT intervention was implemented, such as the frequency, duration, intensity, content, and individualization of the sessions. A clear description of the intervention protocol would enhance the replicability and transparency of the study. Future studies should provide more information on how SIT intervention was delivered and tailored to each participant’s needs and preferences. Fourth, the study did not report any measures of adherence, satisfaction, or adverse effects of the intervention, which are important indicators of feasibility and acceptability of SIT for ASD children and their families. Future studies should collect and analyze data on these aspects to evaluate the practicality and safety of SIT intervention.

In addition to addressing these limitations, future studies should also explore other aspects of SIT intervention that were not covered in this study. For example, future studies should measure other aspects of cognitive function and quality of life in ASD children that may be affected by SIT intervention, such as attention span, memory capacity, language skills, social skills, and self-esteem.




5. Conclusion

This study advances our understanding of Sensory Integration Therapy (SIT) as a valuable intervention for children with autism spectrum disorder (ASD), improving both balance and executive function. SIT, in comparison to routine interventions, shows more pronounced and targeted impacts.
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Introduction: Limited research focused on the association between parenting practices and children’s prosocial and externalizing behaviors comparing same- and different-gender parent families. The present study considered 76 Italian families (73% same-gender and 27% different-gender parent families) with 8-year-old (SD = 2.17; 49% assigned female at birth) children born through assisted reproductive techniques, to explore parenting practices and children’s prosocial and externalizing behaviors.
Method: We ran a Multiple-group-by-couple Structural Equation Model in which we estimated the predictive role of parenting on children’s behaviors, controlling for age, gender, and family socioeconomic status using the Maximum Likelihood estimation.
Results: Results showed that both same- and different-gender parent families reported high levels of parental warmth and very low levels of hostility and rejection; regarding children’s behaviors, both same- and different-gender parent families reported high levels of prosociality and low levels of externalizing behaviors. In addition, same-gender parents reported significantly higher levels of children’s prosociality and parental warmth than different-gender parents. Regarding associations between parenting practices and behaviors, we found a positive association between positive parenting practices and increasing children’s prosocial behaviors and decreasing children’s externalizing behaviors, in both same- and different-gender families, controlling for family background characteristics.
Conclusion: The present study encourages future research to investigate how specific parenting practices can influence behavioral adjustment in children, focusing on same-gender parent families.
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1 Introduction

Within a socio-cognitive perspective and an interactionist view of individual functioning (e.g., Bandura et al., 2003), peoples’ behaviors, emotions, thoughts, and cognitions continuously influence and are influenced by environments and social contexts, especially at earlier developmental stages, such as childhood and early adolescence. In this perspective, family and parent–child relationships represent one of the most significant environments for positive development (Carlo et al., 2011; Lansford et al., 2018). Following the suggestions of the socioecological approach (e.g., Bronfenbrenner and Morris, 2006), the family context represents the first significant micro-system that affects children’s development. A large body of research investigated the associations between parenting practices and children’s adjustment within different-gender families that spontaneously conceived offspring (e.g., Lansford et al., 2021; Izzo et al., 2022), but limited research has considered how parent–child relationships are associated with adjustment in same-gender families or in families that utilized any medical-assisted procreation method (Baiocco et al., 2017; Golombok et al., 2018). In addition, many studies on the effects of parenting practices on individual adjustment considered preschool or early children, with limited research focused on late childhood and pre-adolescence (e.g., Ruiz-Ortiz et al., 2017).

Previous research that investigated these topics demonstrated that parent–child relationships, parenting practices, and child adjustment in families who recurred to some assisted reproduction technique substantially converge beyond the parents’ gender (Baiocco et al., 2018; Golombok et al., 2018). Of note, Italian law does not allow same-gender parents to adopt or access any form of assisted reproduction. In addition, despite the Italian health system providing assisted reproduction methods for different-gender families, the unmanageable socio-economic costs and waiting lists lead Italian families (both same and different- gender) to travel to other countries, such as Spain or the United States, to finalize the process (e.g., Shenfield et al., 2010).


1.1 Children’s prosocial and externalizing behaviors

Among the most salient domains of functioning for positive development in children, behavioral responses and socialization development are highly relevant (Carlo et al., 2011). On the one hand, better socio-emotional skills and adjustment in children promote the adoption of positive behaviors, such as prosocial behaviors, which involve specific behaviors oriented to other people, such as helping, taking care of others, or being kind to peers (e.g., Eisenberg et al., 2015). Prosocial behaviors play an essential role in promoting positive development in childhood and early adolescence due to their association with fewer behavioral problems (e.g., Luengo Kanacri et al., 2013; Eisenberg et al., 2015) as well as better social competence and academic performance (e.g., Caprara et al., 2014). On the other hand, issues in socio-emotional skills and self-regulative impairments increase the risk for children and adolescents to manifest problematic or adverse behavioral responses (e.g., Muris et al., 2007). These behavioral issues tap into externalizing behaviors, such as antisocial or conduct problems, aggressive tendencies, or hyperactivity. Externalizing behaviors also play a crucial role in affecting development in childhood and adolescence due to their associations with other behavioral difficulties (i.e., substance use, vandalism), emotional problems, and poor academic performance (e.g., Rapee et al., 2019).

Previous studies evidenced the importance of several individual and contextual characteristics in the emergence of adaptive or maladaptive behavioral responses in children and early adolescence, such as pre-existing risky temperamental or personality characteristics of children, adverse personality characteristics of one or both parents, family adverse experiences, parents’ psychopathology, or poor socio-emotional competences (e.g., Muris et al., 2007; Thartori et al., 2018). In line with this evidence, a growing body of research demonstrated how these two behaviors are strictly interconnected. According to previous intervention studies (e.g., Caprara et al., 2014), aggressive tendencies and prosocial behaviors are bi-directionally associated, meaning that decreases in externalizing behaviors lead to increases in prosociality and vice-versa. Thus, prosocial behaviors can also protect children and adolescents from maladaptive outcomes, such as academic problems, or externalizing behaviors, like verbal or physical aggression, drug use, delinquent conduct, and so on (e.g., Carlo et al., 2011). Moreover, prosocial behaviors have recently been conceptualized as the moral manifestation of the positive orientation toward others, encompassing the personality domain of resilience (Bos et al., 2023), so there are shared moral underlying mechanisms for prosociality and externalizing behaviors (e.g., Eisenberg et al., 2015; Eisner and Malti, 2015). Several previous studies attested that adjustment in children did not vary as a function of the type of couple or the type of conception method because children who lived in different-gender parent families and their same-gender counterparts showed similar levels of well-being, social competencies, and behavioral adaptation (e.g., Colpin and Soenen, 2002; Baiocco et al., 2015; Bos et al., 2023), or, in some cases, children raised by same-gender parents showed better emotional and behavioral adjustment (e.g., Lick et al., 2013).



1.2 Parenting practices and children’s adjustment

As stated above, a significant environment that can influence behavioral responses in childhood and early adolescence is the family context, which represents one of the most salient ones, especially at earlier stages of development (e.g., Lansford et al., 2021). Research on family functioning generally divided specific parenting practices into two main domains: positive and negative (e.g., Davis and Carlo, 2019; Di Giunta et al., 2023). Positive parenting practices, such as involvement and responsiveness, conceive all the behaviors each parent orients toward their offspring to manifest positive affection, commitment, and acceptance (Carlo et al., 2011; Lansford et al., 2021). Negative parenting practices, such as harsh parenting or control, conceive all behaviors that manifest control, limitations, aggressions, and un-involvement in children’s lives (Carlo et al., 2011; Lansford et al., 2018). Previous studies evidenced the importance of considering specific parenting practices as predictors of children’s social and behavioral adjustment rather than the macro-categories of parenting practices because considering specific strategies could account for the complexity of children’s behaviors, and they can differently influence the development of socio-emotional and moral capabilities in children (e.g., Carlo et al., 2011; Gruhn et al., 2016). In this sense, parental warmth refers to a positive parenting practice such as supporting children, caring for them, being responsive to children’s needs, and promoting open communication (Rohner, 2005; Di Giunta et al., 2023). Regarding negative parenting practices, parental hostility indicates adverse and intrusive responses to children, and coercive parenting comprises the more general dimension of over-involvement in children’s lives (Gruhn et al., 2016). On the other hand, parental rejection refers to withdrawn parental behaviors toward their children, lack of involvement and attention to their offspring’s activities, and low responsiveness to their needs (Gruhn et al., 2016).

According to the literature on different-gender families (e.g., Lansford et al., 2018; Soenens and Vansteenkiste, 2020), parent–child interactions and specific parenting practices have a substantial impact on children and early adolescents’ adjustment because they influence socio-emotional functioning, as well as self-regulation and behavioral expression (e.g., Lansford et al., 2018). Considering specific parenting practices, parental warmth has been linked to adjustment in children because it can promote an adequate development of social and relational skills, promote self-regulation, and represent a protective factor from emotional and behavioral problems (Gruhn et al., 2016; Di Giunta et al., 2023). Thus, negative parenting practices have been linked with various social, emotional, and behavioral impairments in childhood and adolescence (Di Giunta et al., 2023). Parental hostility makes children especially prone to academic problems, such as low school performance, and higher emotional problems, such as anxiety and depressive tendencies (Lansford et al., 2021). Parental rejection seems to be associated primarily with criminal, antisocial, addictive, and externalizing problems in children and adolescents (e.g., Carlo et al., 2011; Lansford et al., 2021). Therefore, previous studies attested that children who lived in families with parental warmth were better equipped to face their negative feelings and maladaptive behaviors: These children tended to be more socially skilled, so they may manifest more prosocial behaviors and less externalizing behaviors toward others (e.g., Gruhn et al., 2016). In contrast, families with recurrent negative parenting practices could predispose their children to be more prone to externalizing problems and less prosocial (Khaleque, 2013).

In terms of possible effects that the procreation method could have on family adjustment, different-gender families studies attested that, overall, there were no significant differences in terms of family and child adjustment ascribable to the conception method and that naturally conceived children and assisted-reproduction conceived children had similar developmental pathways (e.g., Colpin and Soenen, 2002). Similarly, previous studies demonstrated that associations between parenting practices and children and adolescents adjustment are substantially convergent in both different-gender and same-gender parent families, and the gender of the parent did not affect these results (e.g., Tasker, 2010; Golombok et al., 2018; Ioverno et al., 2018). Several findings demonstrated that lesbian mothers showed higher parental warmth with both their daughters and sons than mothers in different-gender parent families (e.g., Golombok et al., 2003; Fedewa et al., 2015), which tended to be warm and responsive, especially with daughters (Szkody et al., 2021). Overall, positive parenting practices have been linked with children’s adjustment (e.g., positive social behaviors), while negative parenting practices predispose children to maladaptive behaviors (e.g., aggressive or oppositional behaviors), despite the conception method was mostly not taken into account (e.g., Golombok et al., 2014, 2018; Pistella et al., 2018; Baiocco et al., 2021; Carone et al., 2021). Thus, research that focuses on these topics, which also considered possible differences between different- and same-gender families, is very limited because specific types of families were mainly analyzed, such as gay or lesbian parents (e.g., Golombok et al., 2003, 2018). However, considering that being a parent through assisted reproductive techniques is associated with peculiar feelings, routes to achieve the goal of becoming a parent, social stigma, and transitions to the new role that everyone has to face, previous literature posits that this experience could be similar in different- and same-gender families (e.g., Rubio et al., 2020).



1.3 The present study

The general aim of the present study was to overcome several gaps in the literature by investigating associations between positive and negative parenting practices and behavioral adjustment in children in different- and same-gender families who become parents through assisted reproduction, all living in Italy (e.g., Golombok et al., 2018; Carone et al., 2021). In particular, we analyzed concurrent associations between specific positive and negative parenting practices (i.e., parental warmth, hostility, and rejection) and specific children’s behavioral responses in terms of prosocial or externalizing behaviors (Eisner and Malti, 2015; Ruiz-Ortiz et al., 2017), in the perception of both parents within each couple considered.

First, we considered the perception of parents to identify a common view of their parenting functioning as well as of their offspring, according to previous research evidencing how children and parents substantially converge on the perception of parenting practices adopted within the family context despite the different roles that each of the two parents frequently have within the family functioning, and despite the tendency to overlook specific parenting practices of each actor (e.g., Khaleque, 2013; Yaffe, 2023). Moreover, research attested that the perception of parents on their offspring’s positive and negative behavioral responses can provide a realistic picture of the complexity of these responses in different contexts (e.g., Yaffe, 2023). Thus, due to the multi-informant nature of our constructs, we theoretically referred to the Trifactor Model (Bauer et al., 2013) by identifying a shared perspective between the two parents about parenting practices and children’s behavioral responses. To our knowledge, no previous studies examined specific parenting practices within assisted procreation methods families’ samples, and no examinations of the type of couples were previously done within this approach.

Then, examined differences in parenting behaviors and children’s behaviors across different-gender and same-gender parent families by analyzing the mean differences in the constructs mentioned above. According to previous research, we expected similar parental warmth, hostility, and rejection levels in different-gender and same-gender parent families (Tasker, 2010; Baiocco et al., 2015; Golombok et al., 2018).

Lastly, we examined the possible associations between the three parenting practices and the children’s positive and negative behaviors differently in different- and same-gender-parent families. According to previous studies (e.g., Carlo et al., 2011; Gruhn et al., 2016), we expected that parental warmth would be positively associated with children’s prosocial behaviors and negatively associated with externalizing conduct in both different-gender and same-gender parent families or that these relations would be stronger in same-gender parent families (Patterson, 2009; Fedewa et al., 2015). Following the same reasoning, we expected parental hostility and rejection to be positively associated with children’s externalizing problems and negatively related to prosocial behaviors (Lansford et al., 2021; Di Giunta et al., 2023).

We controlled all these associations for several background information, such as the child’s age and gender, as well as the family’s socioeconomic status. We considered the child’s age since our sample ranged from middle childhood to pre-adolescence, so this high variability in the age could influence associations between parenting and adjustment, according to that body of research which demonstrated how prosocial and externalizing behaviors tended to increase from middle to late childhood, and that the exercise of positive parenting practices becomes more challenging as the child grows up (e.g., Colpin and Soenen, 2002; Eisenberg et al., 2015). Similarly, we controlled for the child’s gender because previous findings evidenced how, on average, girls tended to manifest more prosocial behaviors, and boys tended to manifest more externalizing behaviors (Eisenberg et al., 2015; Eisner and Malti, 2015). Regarding family characteristics, we controlled for socioeconomic status following results which evidenced how better socioeconomic conditions foster a better family functioning, so children who lived in higher SES families on average activated more prosocial behaviors and less externalizing behaviors, and higher SES parents tended to engage in more positive parenting practices (e.g., Luengo Kanacri et al., 2013; Lansford et al., 2021).




2 Method


2.1 Procedures

The present study was drawn as a part of a wider project, designed and implemented with the general aim of investigating parenting, attachment, and child adjustment in different types of families who recurred to any kind of assisted reproduction technique (Carone et al., 2023). For couples, the inclusion criteria were: (a) lived together since the child’s birth, (b) being together at the time of the study, (c) being Italian, (d) used any kind of assisted reproduction techniques, and (e) had a child aged 6–12 years who did not suffer from any illness or disability. Recruitment was carried out through the convenience sampling technique. Most lesbian and gay parent families were recruited through “Rainbow Families” (N = 34, 62%)—the main 5 Italian association of sexual minority parents through assisted reproduction—with the remainder (N = 21, 38%) 6 recruited from the participant sample of a previous study from the research group. Heterosexual parent families were recruited through two large clinics offering assisted reproduction services in 8 Rome and Milan (N = 16, 76%). Also, five (24%) families were recruited through word-of-mouth from participating 9 families. See Carone et al. (2023) for more details about the study sample. Data collection was conducted between April 2021 and December 2022. The questionnaire was included as an attached document to be completed and emailed back to the researcher. Participation was voluntary and anonymous, and all provided consent to participate. Before data collection, the study was reviewed and approved by the Department of Dynamic and Clinical Psychology, and Health Studies, Sapienza University of Rome Ethics Committee (blinded for peer review; prot. n. 0000212, 24 February 2020, project title: “Same-sex and different-sex parent families through assisted reproduction: Parenting, attachment, child adjustment and neural correlates February 2020; blinded for peer review). The study was also conducted according to the guidelines of the Declaration of Helsinki.



2.2 Participants

The sample consisted of 76 Italian families, of which 55 were same-gender parent families (25 were two-father families, and 30 were two-mother families), and 21 were different-gender parent families (27% of the sample), for a total of 152 parents. The age of the parents ranged from 33 to 62 (Myears = 48.11; SD = 6.33). Regarding children, their ages ranged from 6 to 12 years old (Mean = 8.69; SD = 2.7), and, overall, their gender was equally distributed across the sample (i.e., 39 young boys −51%; 37 young girls – 49%). Families mostly lived in the North or the Center of the country (respectively, 55% of the sample in the North and 40% of the sample in the Center), and few families lived in the South (i.e., 5%). Regarding the families’ socioeconomic status, we considered the educational level of each parent within the couple, the individual income level according to Italian income stratification (Istituto Italiano di Statistica, 2020), and the work status. Overall, 32% of participating families showed a low SES (i.e., Socioeconomic Status), more than half of the families showed an average SES level (i.e., 54%), and 14% showed high SES levels (i.e., 14% of the sample). Detailed information about SES and additional background demographic information are provided in Table 1.



TABLE 1 Sample demographics.
[image: A data table compares demographic information across four family types: total sample, different-gender parent families, two-mother families, and two-father families. Categories include age, child gender, education, occupation, income, and relationship status. For age, average and standard deviation values are given. Child gender is nearly balanced. Education levels vary, with high school diplomas most common. Employment statuses include employee, self-employed, and manager roles. Income ranges from extremely low to extremely high. Relationship status includes cohabiting and married. Total same-gender parent families have additional statistics.]



2.3 Measures

Children’s prosocial and externalizing tendencies: The Strengths and Difficulties Questionnaire (i.e., SDQ; Goodman, 1997; Tobia et al., 2013) was used to capture parents-reports of their children’s levels of prosociality and externalizing behaviors. Overall, the scale was developed to assess a variety of resources or vulnerabilities that children from 4 to 16 years old can behaviorally manifest, and it originally included five specific subscales: Emotional Symptoms, Behavioral/Externalizing Symptoms, Attention or Hyperactivity Problems, Peer Problems, and Prosocial Behaviors. For the present study, four items for prosocial behaviors (i.e., “Helpful if someone is hurt, upset, or feeling ill,” or “Considerate of other people’s feelings”), and four items for externalizing behaviors (i.e., “Often fights with other children or bullies them,” or “Often lies or cheats”) were considered, in the parent-report version (Tobia et al., 2013). Each parent rated items on a 3-point Likert scale, ranging from 0 “not true” to 2 “absolutely true.” Previous studies supported the instrument’s structure and psychometric properties in Italy (e.g., Tobia et al., 2013). In our study, reliability was good (Cronbach’ α for prosocial behaviors = 0.80; Cronbach’ α for externalizing behaviors = 0.75). Further information is provided in Supplementary Table S1.

Parenting behaviors: The Parental Acceptance and Rejection/Control Questionnaire (PARQ; Rohner, 2005) was used to assess parental behaviors regarding their children. In particular, following previous studies (e.g., Bornstein et al., 2015), for the positive parenting strategies, we considered the dimension of parental Warmth, which conceives parental acceptance, as well as verbal and non-verbal emotional relationships toward children, while for measures of negative parenting practices, we considered parental Hostility (i.e., which conceives parental aggressions, verbal or physical behaviors, that results of disapproving children), and parental Rejection (i.e., which conceives parental indifference, and criticism toward children). The original version of the scale comprises 60 items assessing specific parenting strategies. For the present study, we “ad hoc” selected 7 items from the short version of the questionnaire for the domain of Warmth, 4 items for the domain of Hostility, and 3 items for the Rejection domain (Rohner, 2005). Items were rated on a four-point Likert scale, ranging from 1 “never or almost never” to 4 “every day.” Previous studies supported this questionnaire’s structure and psychometric properties across cultures (e.g., Bornstein et al., 2015). In our study, the internal consistency of the sub-scales was acceptable, ranging from Cronbach’ α = 0.64 for the Rejection subscale to Cronbach’ α = 0.78 for the Warmth subscale. Further information is provided in Supplementary Table S1.



2.4 Statistical analyses

We followed a statistical procedure divided into several steps to answer our research questions. Preliminary, considering that our data were cross-informant reports about parents’ parenting behaviors toward their children as well as their children’s behavioral tendencies, we moved into a Trifactor Framework to identify underlying latent variables for each dimension, which reflects the familiar perspective of two different informants on the same construct, identifying means for each construct (Bauer et al., 2013). For doing this, we estimated a common latent factor of each construct by constraining items to be equal across the two informants in terms of factor loadings (i.e., metric structure) and intercepts (i.e., scalar structure). The first item of each latent factor was fixed to 0, and the variance of the latent factor was scaled to 1, with a mean of 0, for model identification (Bauer et al., 2013).

Once multi-informant constructs were identified, we descriptively examined mean differences in children’s behaviors and parenting behaviors across different types of families (i.e., same-gender parents and different-gender parents), referring to the Analysis of Variance framework. Lastly, to investigate the possible predictive effects of the three parenting strategies considered (i.e., Warmth, Hostility, and Rejection) on children’s prosocial and externalizing behaviors, we ran a Multiple-group-by-couple Structural Equation Model in which we estimated the predictive role of parenting on child’s behaviors, taking into account the possible effects of child and family background characteristics.

We estimated each model using the Maximum Likelihood estimation with Robust standard errors (MLR) estimator to account for sub-group differences parsimoniously (Byrne, 2013), and several criteria were considered as indices of good or adequate model fit: (a) χ2 difference test model comparison (Kline, 2010); (b) Comparative Fit Index (CFI) values higher than 0.90 (Kline, 2010); (c) Root-Mean-Square Error of Approximation (RMSEA) and its confidence intervals and p values <0.08 as indicators of reasonable fit (Kenny et al., 2015); (d) ΔCFI and ΔRMSEA lower than 0.10 (Hooper et al., 2008).




3 Results


3.1 Identification of multi-informant constructs of children’s behaviors and parenting dimensions

First, we identified latent variables of multi-informant constructs, isolating what each parent’s perspective had in common with the other parent’s perspective regarding their children’s behaviors and their own parenting practices. Thus, we ran five different trifactor models to test the structure of each variable (i.e., Parental Warmth, Parental Hostility, Parental Rejection, Prosocial Behaviors, and Externalizing Behaviors; Bauer et al., 2013). The results of this procedure are summarized in Table 2.



TABLE 2 Multi-informant constructs of the study variables: summary of goodness-of-fit statistics.
[image: Table displaying statistical analysis for multi-informant models. It includes children behaviors (prosocial and externalizing), and parenting behaviors (warmth, hostility, and rejection). Metrics provided are Chi-square, degrees of freedom, scaling correction, Comparative Fit Index, Tucker-Lewis Index, and RMSEA with corresponding values. Significance is indicated by asterisks. Details below specify terminology and significance levels.]

For what concerns children’s behaviors, the multi-informant model for prosocial behavior showed an acceptable fit [χ2 (22) = 28.05, p = 0.17 (n.s.), RMSEA = 0.08 (0.00–0.17), CFI = 0.93], despite the high value of the upper C. I. of the RMSEA, which could attest some kind of model misspecifications (e.g., Hooper et al., 2008). The multi-informant model for externalizing behaviors showed a quite poor fit [χ2 (6) = 13.97, p = 0.03 (< 0.05), RMSEA = 0.12 (0.04–0.22), CFI = 0.94], due to a χ2 significance value of p, as well as very high RMSEA value and C.I.s intervals (e.g., Hooper et al., 2008). Regarding the parenting practices models, the Warmth [χ2 (44) = 44.74, p = 0.29 (n.s.), RMSEA = 0.03 (0.00–0.08), CFI = 0.96] and the Rejection [χ2 (4) = 4.03, p = 0.40 (n.s.), RMSEA = 0.01 (0.00–0.17), CFI = 0.99] models demonstrated adequate fits, despite the high value of the upper C. I. of the RMSEA, while the Hostility model [χ2 (11) = 20.20, p = 0.04 (< 0.05), RMSEA = 0.10 (0.00–0.17), CFI = 0.93] showed a poor fit, by referring to the significant χ2 value of p and the high RMSEA values and C.I.s (e.g., Hooper et al., 2008).



3.2 Mean differences in children’s behaviors and parenting dimensions

To investigate mean differences in children’s behavioral tendencies and parenting dimensions across different types of families (i.e., different-gender parent families and same-gender parent families), we ran a series of ANOVAs (see Table 3). As regards children’s behavioral tendencies, our models revealed a significant difference in prosocial behaviors with a strong effect size [F (1,74) = 6.61; p = 0.01 (< 0.05); η2 = 0.08] and no significant differences in externalizing behaviors [F (1,74) = 0.14; p = 0.71 (n.s.); η2 = 0.00], meaning that children of same-gender parent families showed significantly more prosociality than their counterpart that lived in different-gender parent families (respectively, Prosocial behavior MeanSS = 1.73; Prosocial behavior MeanHS = 1.53). As regards parenting behaviors, our models attested significant differences in parents’ levels of Warmth with a medium effect size [F (1,74) = 4.42; p = 0.04 (< 0.05); η2 = 0.06], and quite similar levels in parental Hostility [F (1,74) = 1.12; p = 0.29 (n.s.); η2 = 0.01], and Rejection [F (1,74) = 2.32; p = 0.13 (n.s.); η2 = 0.03], meaning that in same-gender parent families, parents showed significantly higher levels of Warmth than their different-gender counterparts toward their children (respectively, Warmth MeanSS = 3.83; Warmth MeanHS = 3.60), but similar levels of Hostility and Rejection strategies. The results of this step are shown in Figure 1.



TABLE 3 Mean differences in children’s behaviors and parenting dimensions.
[image: Table comparing children's behaviors and parenting practices by family type. Prosocial behaviors show higher means for same-gender families, while externalizing behaviors are similar. Parenting practices indicate higher warmth in same-gender families, with hostility and rejection slightly higher in different-gender families. Statistical details include mean, standard deviation, F, p-values, and eta square.]

[image: Bar charts compare children's and parenting behaviors between same-gender and different-gender parent families. Children's behaviors show similar levels of prosocial and externalizing behaviors. Parenting behaviors indicate higher warmth and lower hostility and rejection scores.]

FIGURE 1
 Mean differences in childrens behaviors and parenting practices.




3.3 Relations between parenting and prosocial and externalizing behaviors

As the last step, we investigated whether specific positive and negative parenting practices could predict children’s behavioral responses differently in different-gender and same-gender parent families, controlling for the child’s and the family’s background characteristics. In doing so, we concurrently estimated the same SEM model into the two different groups of family typology (i.e., a multi-group approach) to examine any possible differences in predicting parenting practices on child behaviors for different-gender and same-gender parent families (Figure 2).

[image: Diagram showing relationships among child age, gender, family SES, and parental behaviors affecting child outcomes. Arrows illustrate the influence of parental warmth, hostility, and rejection on child prosocial and externalizing behaviors. Statistical values indicate strength and significance of relationships, with R-squared values showing variance explained in child behaviors.]

FIGURE 2
 Multi-group by family types SEM model. Model fit: χ2 (23) = 26.44 (n.s.); CFI = 0.98; TLI = 0.95; RMSEA = 0.06 (0.00.15); SRMR = 0.08. The first value refers to different-gender parents, while the second refers to same-gender parents. Green bolded lines and values represent parameters that were freely estimated. *p < 0.060; * p < 0.050; ** p < 0.010; *** p < 0.001.


We compared a model in which all the parameters were freely estimated with a model with all the parameters fixed to be equal across groups adopting the strategy evidenced in the analytic plan section by also referring to Modification Indices as additional cues to release parameters (Steenkamp and Baumgartner, 1998). We released one parameter per time, comparing each nested model with the previous one, until we reached a non-significant increase in the χ2. The results of this procedure are summarized in Table 4.



TABLE 4 Path model of parenting practices in children’s behavioral tendencies in different-gender and same-gender parent families: summary of goodness-of-fit statistics.
[image: Table comparing statistical models based on different parameters. It includes chi-square, degrees of freedom, scaling correction factor, comparative fit index, and root-mean-square error of approximation. Model comparisons show differences in chi-square and other metrics. Statistical significance is noted with asterisks: *p < 0.05, **p < 0.01, ***p < 0.001.]

The unconstrained model (i.e., Model a, Table 3) fits the data well [χ2 (6) = 2.71, p = 0.845 (n.s.), RMSEA = 0.00 (0.00–0.11), CFI = 1.00], despite the high value of the upper C. I. of the RMSEA, which could represent some misspecification of the model (e.g., Hooper et al., 2008). When we tested a model with all the parameters fixed to be equal across the two groups, the model fit was significantly worse [χ2 (28) = 72.10, p = 0.000 (< 0.001), RMSEA = 0.20 (0.15–0.26), CFI = 0.69], suggesting that some parameters could significantly differ between different-gender and same-gender parent families’ groups. In the final partially constrained model (Model c, Table 3), we released the correlation between Hostility and Rejection, the effect of SES and children’s gender on Hostility, the effects of SES on Warmth, and the correlation between Rejection and Warmth [χ2 (23) = 26.44, p = 0.280 (n.s.), RMSEA = 0.06 (0.00–0.15), CFI = 0.98].

The findings of this model showed several significant associations: associations among parenting practices and children’s behavioral responses regarding prosociality and externalizing tendencies did not differ from same-gender parent families to different-gender families. In both types of families, higher parental hostility and rejection of parents were associated with higher externalizing behaviors in their children, controlling for children’s gender, age, and family socioeconomic status. In addition, higher parental warmth was associated with higher prosocial behaviors in children of different-gender parent families and tended to be significant in same-gender parent families (p < 0.06).




4 Discussion

The present study aimed to investigate, from a shared parent’s point of view (i.e., by considering what in their perception of family functioning was in common; Bauer et al., 2013), concurrent associations between specific positive (warmth) and negative (hostility and rejection) parenting practices and behavioral adjustment (prosocial and externalizing behaviors) in children from same-gender and different-gender families recurring to assisted procreation method to become parents (Carone et al., 2021; Shenkman et al., 2023). Given the considerable increase in recurring assisted reproduction methods not only by same-gender families but also by different-gender families in Italy (e.g., Baiocco et al., 2018; Shenkman et al., 2023), it is crucial to examine associations between children’s adjustment and parenting practices in these contexts (Baiocco et al., 2018), to expand the knowledge on these topics that came from traditional research on family functioning in different-gender families who become parents naturally (e.g., Lansford et al., 2021).

Our findings evidenced that, according to the Trifactor Model (Bauer et al., 2013), it was possible to combine different perspectives of parents on their parenting practices and their offspring’s behaviors into several common underlying constructs, which reflect the shared parenting practices within the parent dyad, as well as a unified view of children’s behavioral adjustment (e.g., Basili et al., 2021; Yaffe, 2023). In particular, we identified a common view of parental warmth and rejection that parents tended to adopt regarding their children. In contrast, the model in which we combined the shared parental perception regarding parental hostility demonstrated a quite poor fit (Kenny et al., 2015). We reasoned that the specific sub-domain of parental hostility taps into the more general dimension of parental rejection, but contrary to the practice of rejection, parental hostility encompasses more severe forms of negative parenting, such as the manifestation of aggressive behaviors toward children. This parenting practice is less adopted in the general population, and therefore it could be more challenging to identify a shared view between the two parents (Putnick, 2019). Moreover, as demonstrated for other negative constructs, individuals tend to under-report maladaptive behaviors or parenting practices, according to the social desirability bias (De Los Reyes, 2011; Putnick, 2019). Regarding children’s behavioral responses, we identified a shared parental perception of their offspring’s prosocial behaviors, but the model for externalizing behaviors demonstrated a quite poor fit, similar to what we found for the hostility model (Kenny et al., 2015). The parallelism between these results could be ascribable to similar reasonings because, as for the reports for parenting practices, parents may under-report their children’s externalizing behaviors, which may result in a more difficult identification of underlying common view of externalizing behaviors of their children (De Los Reyes, 2011).

Regarding levels of children’s behavioral adjustment and parenting practices used, at mean levels, we confirmed similar behavioral patterns within the family contexts in both same-gender and different-gender parent families. In particular, considering parenting practices, we found high overall levels of parental warmth in both families and higher levels of warmth in same-gender parent families compared with their different-gender counterparts. Additionally, we confirmed a similar lower adoption of parental hostility and rejection in these two types of families (e.g., Ioverno et al., 2018; Carone et al., 2021). These results are in line with previous studies which evidenced similar parenting styles and practices and parent–child relationships in different types of families (e.g., Golombok et al., 2014, 2018; Ioverno et al., 2018; Shenkman et al., 2023), confirming that, for what concerns positive parenting practices, same-gender parents tended to be more reactive and warmth toward their children (e.g., Fedewa et al., 2015). Regarding children’s behavioral responses, we did not find differences between same-gender and different-gender parents in their perception of children’s externalizing behaviors, which were very low. At the same time, we found very high levels of prosocial behaviors in both types of families. Between different- and same-gender parents, there was a significant difference in terms of mean levels of prosocial behaviors, as same-gender parents reported significantly higher prosociality of their children than different-gender parents. Similarly, we found no differences between same-gender and different-gender parents in their perception of negative parenting practices adopted by their children. However, our results attested a moderate difference in parental warmth mean levels between these two types of families, as same-gender parents reported significantly higher warmth than their different-gender counterparts.

Overall, these findings are in line with previous studies that highlighted how children’s behavioral adjustment, as well as parental functioning, tended to be similar across different types of families, even when comparing same-gender and different-gender parent families, which frequently showed no significant differences in their family functioning and behavioral adjustment (Tasker, 2010; Golombok et al., 2018). Thus, our findings that showed higher parental warmth and higher prosocial behaviors in same-gender parent families compared with their different-gender counterparts confirmed previous research, which emphasized how, in some cases, same-gender parent families showed a better adjustment in terms of parenting functioning and children’s behavioral responses than different-gender parent families (e.g., Bos et al., 2016; Baiocco et al., 2018). This difference could be read in the light of the higher involvement and commitment that same-gender parents tended to have in their offspring’s development as a result of their higher perceived social stigma, so they could foster in their children higher empathy-related responding, which, in turn, may predispose them to enact more prosocial behaviors (Eisner and Malti, 2015; Baiocco et al., 2018).

Regarding the predictions of parenting practices on children’s behavioral adjustment, associations between specific parenting practices and specific behavioral responses showed quite similar patterns among same-gender and different-gender parent families, and we did not find differences in these associations ascribable to the gender of the parents (e.g., Carone et al., 2021; Shenkman et al., 2023). In both same-gender and different-gender families, hostility and rejection enacted by both parents were significantly associated with higher externalizing behaviors in children. Patterns of adaptive parent–child relationships evidenced similar findings: in both same-gender and different-gender parent families, parental warmth shown by parents was associated with prosocial behaviors in children. These results hold controlling for the child’s age, gender, and the family’s socioeconomic status. Thus, parents who express warmth behaviors toward their children can contribute to developing a positive family context that, in turn, promotes adequate socio-emotional development in children, who become better equipped in terms of empathy-related responding behaviors, which are more inclined to manifest positive behaviors toward others, such as helping others, sharing with others their things, and support others (Carlo et al., 2011; Gruhn et al., 2016), as we also found at mean-level. On the other hand, parents who frequently adopt negative parenting practices, such as rejection or hostility toward their offspring, increase the conflicts within the family context, which negatively affects socio-emotional development in their children because they tend to experience feelings of non-acceptance and not validation from their parents (e.g., Lansford et al., 2021; Folker et al., 2023). This conflictual family context, in turn, could increase the risk of developing behavioral and/or emotional problems, such as delinquent, antisocial, or aggressive behaviors (Lansford et al., 2018, 2021).

In terms of combined associations between negative parenting practices and positive behaviors, parental warmth did not affect externalizing behaviors, and parental hostility and rejection did not affect the manifestation of prosociality, so our findings did not replicate findings of previous different-gender family studies (e.g., Di Giunta et al., 2023; Folker et al., 2023). We wondered about this partial incongruence and identified several possible explanations. For one, previous studies mainly considered the parents’ contribution separately, only the contribution of mothers, and considered only different-gender parent families (Carlo et al., 2011; Lansford et al., 2018; Di Giunta et al., 2023). Differently from this previous body of studies, we adopted a different multi-informant strategy, which captured what the two parents of any gender within the couple shared in common in terms of perception of their offspring and their own behaviors (e.g., Baiocco et al., 2018). Moreover, our sample was slightly small, so further research should capture these associations on a broader sample of different types of families to test whether the protective role of warmth on externalizing behavior, as well as the vulnerability role of hostility and rejection for prosocial behaviors, should be replicated (Carlo et al., 2011; Folker et al., 2023).



5 Limitations and future directions

Despite the strengths of the present study, there are several limitations. First, our sample size was quite small (Hooper et al., 2008; Kenny et al., 2015). Future research should test the same associations between positive and negative parenting practices on children’s behavioral responses in same-gender and different-gender parent families within more comprehensive samples to better investigate these associations. Also from a statistical point of view, our sample was small too, so future research could integrate in their design a power analysis to set the minimum number of subjects that should be involved in research to adequately estimate the effects between the study variables (Wolf et al., 2013). Second, although we aimed to identify causal associations between positive and negative parenting practices on children’s adjustment, we tested them within a cross-sectional design, which may fail to find real causal associations among the constructs (Hooper et al., 2008). Therefore, future family research could benefit from including different assessment waves to better capture the predictive role of parenting within different types of families on children’s adjustment. Third, in our study, we considered only the perception of parents on their parenting behaviors and their offspring’s behavioral adjustment due to the unavailability of children reports and models for children’s externalizing behaviors and parental Hostility practices evidenced low quality in their fits, probably due to the lower number of subjects in the sample and the limited number of degrees of freedom (e.g., Kenny et al., 2015). Children’s reports could lead to reporter biases, such as social desirability, especially in the case of offspring behaviors, which are extremely sensitive outcomes of children’s general adjustment and desirable behaviors in broader social contexts. Thus, future studies could include other reporters for children’s behaviors, such as their teachers, providing a picture of children’s adjustment in the school context, which is another crucial social context for children’s and adolescents’ development (e.g., Luengo Kanacri et al., 2013; Caprara et al., 2014). Longitudinal and cross-cultural research is needed to understand better the relevance of positive or negative parental practices on the adjustment of children raised in same-gender parent families across different developmental periods. Moreover, future research should investigate the potential role of bullying, microaggressions, and inequalities experienced by children regarding their non-traditional family composition (Carone et al., 2021). Accordingly, future studies should explore the link between parenting behaviors and children’s well-being in other sexual and gender minority parents (e.g., queer, pansexual, or transgender parent families).

Despite its limitations, the present study is a step forward in the field of research that investigates how children’s adjustment is influenced by familiar variables, such as specific parenting practices or family processes (e.g., Eisner and Malti, 2015; Thartori et al., 2018), and underlined the importance to analyze these topics within different types of families, such as same-gender parent families, also considering families who recurred to alternative procreation techniques (Rubio et al., 2020). We supported how, beyond the gender of the parents and the procreation method, adopting positive parenting strategies, such as being a warm and committed parent, predisposes children to better socio-emotional functioning, leading to the exercise of more prosocial behaviors (e.g., Baiocco et al., 2015; Eisner and Malti, 2015; Lansford et al., 2021). Our findings suggest the relevance of positive parenting practices for understanding subjective well-being and positive behavior development among children, regardless of parents’ gender and sexual orientation (Bos et al., 2023). Overall, societal-level actions (e.g., interventions to promote positive attitudes toward same-gender parent families) can be essential to build a more inclusive and safe society for all family compositions, regardless of parents’ sexual orientation or gender identity (Patterson, 2009). Thus, societal projects could benefit by including in their strategies specific actions to support and empower all the types of families who recurred to assisted reproductive techniques the adoption of positive parenting practices to sustain and foster their children’s adaptation (e.g., Rubio et al., 2020).
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Introduction: Estimated 50,000 minor children in Germany experience a newly diagnosed cancer in one of their parents every year. Family resilience has proven to be an important concept against life crises. However, little research exists regarding family resilience in the context of parental cancer with minor children. Based on the “Family Resilience Framework,” the aim of the study is to investigate the processes of family resilience of affected families. In addition, we explore which combinations of promoting family resilience processes can be characterized.
Methods: As part of the mixed-method quasi-experimental interventional study “F-SCOUT,” a qualitative content analysis was used to analyze the documentation of the “Family-Scouts” (a fixed contact person who advises, accompanies, and supports the families). Documentation was performed by families’ study inclusion (T0), after 3 months (T1) and 9 months (T2) concerning current family situation, organization of everyday life, emotional coping, open communication within the family, and planned tasks.
Results: The N = 73 families had between one and six children. In 58 (79%) families, the mother had cancer. In the course of the analysis, a category system with 10 main categories and 36 subcategories emerged. Family resilience processes were described to different extents. Combinations of categories promoting family resilience were characterized by the use of social resources, flexibility, economic resources, and open communication.
Discussion: The findings are consistent with existing assumptions about family resilience in terms of the importance of social resources, family cohesion, mutual support, flexibility, open communication, and psychological well-being. In contrast to the findings of previous research, spirituality, and collaborative problem-solving indicate less centrality here. In turn, the findings on economic resources and information-seeking provide a valuable addition to the family resilience literature in the context of parental cancer with minor children.
Clinical trial registration: ClinicalTrials.gov, identifier NCT04186923.
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Introduction

According to current estimates, 498,000 people receive a cancer diagnosis in Germany every year (Robert Koch-Institute, 2022a). Many of the patients do not face the diagnosis alone. A 2010 survey from the United States showed that 18% of cancer patients had minor children at initial diagnosis (Weaver et al., 2010). In Germany, 50,000 minor children experience a newly diagnosed parental cancer yearly, according to current estimates (Robert Koch-Institute, 2022b). Parental cancer affects not only the individual but the entire family (Veach and Nicholas, 1998). In addition to the negative impact of the diagnosis on the quality of life (Annunziata et al., 2013; Bellardita et al., 2013), well-being (Heinemann and Simeit, 2017), and mental health (Romer, 2007; Hinz et al., 2010; Nakaya et al., 2010; Götze et al., 2012) of individual family members, the disease affects both family functionality (Kühne et al., 2013) and relationships among family members (Drabe et al., 2013; DellaRipa et al., 2015). Furthermore, parental cancer can be associated with intense stress in children (Faccio et al., 2018). Compared with children in the general population, children of parents with a serious physical illness are about twice as likely to develop psychological symptoms (Romer, 2007). Among the most common of these are anxiety and depressive phenomena, and psychosomatic complaints. In addition, parental cancer can be a potentially traumatic experience for a growing child (Howell et al., 2016).

To support families with parental cancer in developing an adaptive approach to the disease, research has shifted from a deficit to a resource perspective (Buchbinder et al., 2009). The focus is often on resilience as a significant protective factor against stressful life events and crises (Seiler and Jenewein, 2019). The term resilience then primarily refers to “psychological resilience” (Bengel and Lyssenko, 2012; Kurz et al., 2014), which enables individuals to maintain or restore their mental health in the context of adverse circumstances and stresses (Kalisch, 2017). In oncology, research on resilience has focused primarily on individuals, finding positive associations between resilience and general well-being (Bajjani-Gebara et al., 2019) as well as higher quality of life and better mental health (Kurz et al., 2014; Molina et al., 2014; Li et al., 2016) of cancer patients. The concept of “maintaining mental health” in resilience research is often reduced to not developing psychiatric symptoms after confrontation with adversities (Hiebel et al., 2021). A developmental definition describes resilience as a positive adaptation process with the result of maintained or regained psychological and social functioning (Luthar et al., 2000). Masten adds that studying resilience should include a systemic approach, taking into account the networks of relationships and community support (Masten, 2001). Another definition by Yehuda views resilience as a reintegration of self that includes a conscious effort to move forward in an insightful integrated positive manner as a result of lessons learned from an adverse experience (Southwick et al., 2014). When transferring these concepts to family systems, a resilient family may well experience psychological distress, but will find ways to adapt to the new situation, activate networks, and maintain a positive outlook which allows the family members to move on as a family as well as in their individual lives.

Studies examining resilience in a family with parental cancer are scarce (Buchbinder et al., 2009; van Schoors et al., 2015). Family resilience is often operationalized as the healthy and successful functioning of a family following significant stress (Walsh, 2003; van Schoors et al., 2015). Within the family system, this includes dynamic, interactive, and familial processes (Faccio et al., 2018) that promote successful coping (Burgette, 2020) and adaptation to stresses and crises (Luthar et al., 2000; van Schoors et al., 2015). The processes of family resilience enable the family system to recover from crises, buffer stress, reduce the risk of dysfunction, and support optimal adjustment (Walsh, 2003).

In this research, the theoretical basis of understanding family resilience is the “Family Resilience Framework” (Walsh, 2003) which captures effective key family processes in crisis situations. According to Walsh, dynamic and effective family processes and associated interactions are central in the collective coping with a stressful life event like parental cancer (Walsh, 2003). The framework identifies three areas: (1) Family belief systems containing subcategories “Make meaning of adversity,” “Positive outlook” and “transcendence and spirituality”; (2) Family organizational patterns containing “Flexibility,” “Connectedness” and “Social and economic resources”; (3) Family communication / Problem solving containing “Clarity,” “Open emotional expression” and “Collaborative problem-solving.”

It has been emphasized by researchers in the past that families sometimes show remarkable resilience in dealing with the cancer of a family member (Gerhardt et al., 2007; Jantien Vrijmoet-Wiersma et al., 2008; Buchbinder et al., 2009; Chen et al., 2018). However, there is a lack of concrete research on the underlying processes of family resilience in families with parental cancer and minor children. Therefore, the aim of this study is to exploratively examine and describe which processes of family resilience take place in families with parental cancer and minor children. Of particular interest in this context are factors that help families to cope with the crisis. Hence, it will be investigated which, according to Walsh’s model, resilience-promoting (combinations of) family resilience categories can be observed.



Methods

The methods section is based on the “Consolidated criteria for reporting qualitative research (COREQ),” a 32-item checklist for interviews and focus groups (Tong et al., 2007), in order to support the validity and reliability of the qualitative content analysis.


Study design

This study is part of the larger mixed-method quasi-experimental interventional study “Family-SCOUT” (Comprehensive support for families with parental cancer – Family-SCOUT) supported by the German Innovation Fund and conducted at the Cancer Centers of the University Hospitals of Aachen, Bonn, and Düsseldorf between July 2018 and June 2022. The study followed a convergent-parallel mixed-methods design (O'Cathain et al., 2010). The intervention consisted of active outreaching, cross-sectional and cross-phase support for families with parental cancer and minor children by the so-called “Family-Scouts,” who are a fixed contact person who advises, accompanies, and supports the families concerning organizational, emotional, and communicative purposes and facilitates access to existing support services (Dohmen et al., 2021). The primary study aim was to examine the effectiveness of the intervention. Further information on the study design can be found elsewhere (Dohmen et al., 2021).



Sample and data collection

Families with parental cancer and minor children were consecutively recruited in the Centers for Integrated Oncology in the German University Hospitals Aachen, Bonn, and Düsseldorf. Inclusion criteria were a confirmed ICD-10 diagnosis of cancer in one parent, custody of at least one minor child (and/or one minor living in the household), age > 18 years, sufficient German language skills, membership of the cancer-diagnosed parent in German statutory health insurance, and written informed consent from at least the cancer diagnosed parent (or the existence of a written procuration for the healthy parent).

Here, data from the Center for Integrated Oncology Bonn is used. In the intervention group, the Family-Scouts accompanied the families throughout the course of the disease (or even after the death of the parental cancer patients). The Family-Scouts collected the data by completing standardized documentation forms (see Supplementary materials) at three time points which corresponded with the quantitative measurement time points: at study inclusion of the whole family (T0 baseline), 3 months (T1) and 9 months (T2) after study inclusion. The standardized documentation forms were completed after an appointment with the families at the appropriate time T0-T2. The duration of the accompaniment by the Family-Scout (=intervention) was individually adapted to the needs of the families. In this study, the targeted period was at least nine months. Termination of contact with the Family-Scouts or withdrawal of consent to the study resulted in a reduced number of completed documentation forms in some families.



Measure

The Family-Scouts documented the organizational, emotional, and communicative situation in the families of the intervention group on standardized documentation forms at the three time points T0-T2 (see Supplementary materials) with the help of open text formats or check boxes, e.g., concerning the situation of the families with regard to the disease, family characteristics, household management, care situation of the children, organizational factors, emotional coping with the disease, assessment of the (open) communication in the families, as well as work assignments and action plans to be derived (Dohmen et al., 2021).



Data analysis

VERBI MAXQDA 2020 software was used for analysis. The Family-Scouts documentation sheets were checked for completeness and matched by identification numbers over the three time points for each family. A structuring qualitative content analysis according to Kuckartz was conducted including seven phases (Kuckartz and Rädiker, 2020, 2022): (1) initiating text screening, (2) derivation of deductive main categories, here from the “Family Resilience Framework” (Walsh, 2003), (3) first coding of the whole data with the main categories, (4) coded segments of the main categories were compiled into lists and discussed, (5) coded segments of the main category were deductively [Family Resilience Framework (Walsh, 2003)] and inductively (by means of the data) systematized and differentiated into subcategories leading to a differentiated category system, (6) second coding of the whole data with the differentiated category system, and (7) in-depth analysis of main and subcategories, here concerning which processes of family resilience take place in families documented by the Family-Scouts were observable. Subsequently, it was examined which (combinations of) main and subcategories were coded that theoretically are resilience-promoting (according to Walsh’s model), sometimes with the help of complex code configurations to investigate multidimensional relationships between categories. To increase the validity of the qualitative content analysis, data were analyzed by two researchers (JNS, CH) independently with different professional backgrounds (psychology and sociology) and both with 3–8 years of experience in qualitative research and coding. Regular meetings were held during the coding process to discuss coding segments and category systems. Interrater reliability was based on Cohen’s Kappa calculation for a random sample of 10 families. The agreement was substantial (κ = 0.69).

IBM SPSS version 29 was used to analyze the sociodemographic data (age, number of children, age of parents, sex of the parental cancer patient) of the sample descriptively.




Results


Sample description

From the N = 78 families in the intervention group in Bonn, data for N = 73 families were available for analysis. Data on age and number of children were available for N = 70 families. The families had one to six children (M = 1.97, SD = 1.12) with an average age of M = 9.44 years (SD = 5.46, range 0–27). Sociodemographic data were available for N = 70 parental cancer patients and N = 57 cancer-free parents. Parental cancer patients were M = 46 years old (SD = 6.53, range 32–64) and cancer-free parents were M = 48 years old (SD = 7.43, range 31–62). In 58 (79%) families, the mother had cancer, in 16 (22%) the father, and in one (1%) family both parents. In 16 (22%) families the parent with cancer died during the approximately 9 months of intervention. In 11 families (15%), the support by the Family-Scouts had a duration shorter than 9 months, because Family-Scouts (in accordance with the families) saw no further need for support. 21 (29%) families broke off contact with the Family-Scouts over the course of the 9 months by no longer responding to their attempts to contact them. For 51 (70%) families three filled out documentation forms (T0, T1, T2) were available. All available and also incomplete documentation forms were analyzed.



Qualitative analysis: family resilience in families with parental cancer and minor children

In the course of the analysis, a category system with 10 main categories and 36 subcategories emerged. For each main category 0 to 8 subcategories were differentiated. The number of coded segments of the main categories ranged from 4 (Transcendence and Spirituality) to 208 (Social Resources). The complete coding tree is shown in Table 1. The Family Resilience Framework combines economic and social resources into one category. However, based on the data material and the inductive coding it was decided to separate this category into two.

	(1) Family belief systems – Make meaning of adversity: The parental cancer disease was not described as meaningful per se to the Family-Scouts. Rather, the illness or the death of a parent was perceived as manageable or normalized.
	(2) Family belief systems – Positive outlook: Confidence, hope, courage, and perseverance were demonstrated by many families. One pattern contained the acceptance of the disease and associated physical limitations, while the other pattern consisted in managing ambivalence through phases of repression or denial. For most of the families, psychological and emotional stress, as well as fear, sadness, helplessness, excessive demands, and despair, were evident in the documentation of the Family-Scouts.
	(3) Family belief systems – Transcendence and spirituality: In the documentation forms of the Family-Scouts a few text passages associated with transcendence and spirituality were found. No subcategories were developed because there were only four coded segments. Spirituality and transcendence appeared in the form of mostly organizational help from other members of the religious community or social environment.
	(4) Family organization patterns – Flexibility: The analysis showed that helpful aspects of flexibility, such as restructuring and adapting to the new situation as well as obtaining information about the disease, were often (inductively) found in the documentation. However, a few families found it difficult to adapt to the new living circumstances or were hardly or only moderately informed.
	(5) Family organization patterns – Connectedness: Family connectedness varied greatly among the families. In some families, strong cohesion and/or mutual support was evident for the Family-Scouts. In others, however, there was little cohesion and no or a lack of mutual support. Some family members withdrew from joint family life. In addition, in some families, the parents were separated, and/or there were problems or conflicts in contact with each other.
	(6) Family organization patterns – Social resources: There were numerous social resources. Family members and friends helped in the household, took the children to school, or looked after them when the parents did not have time for various reasons (e.g., chemotherapy, work). The professional support system, such as psycho-oncologists, psychotherapists, or the Family-Scouts, was also frequently used. However, there were also families that did not have or use social support.
	(7) Family organization patterns – Economic resources: Some families were in sufficient financial positions with parents in steady employment or reporting financial reserves. Other families received financial support from the state or relatives. Unemployment, no financial reserves, or debt was also reported to the Family-Scouts and problematized.
	(8) Family communication and problem-solving – Clarity: The family systems differed greatly in how openly they communicated about parental cancer or about other topics in general. The Family-Scouts reported a range from very open communication to intentional concealment.
	(9) Family communication and problem-solving – Open emotional expression: The Family-Scouts documented that some families shared their emotions and dealt with each other empathically. In others, however, emotional closeness, control of emotions, or lack of emotional exchange was observed.
	(10) Family communication and problem-solving – Collaborative problem-solving: Joint problem-solving was characterized by the joint development of solutions or the collective work on opportunities to solve a problem (e.g., by actively asking for help). In contrast, in families where problems concerning parental couple relationships arose, (couple) conflicts were not managed together and decisions were not made together.



TABLE 1 Differentiated category system of family resilience of families with parental cancer and minor children (N = 73 families).
[image: Table displaying family belief systems and organization patterns, categorized with segments and documentation examples. Categories include making meaning of adversity, positive outlook, transcendence and spirituality, flexibility, connectedness, social resources, economic resources, family communication and problem-solving, and collaborative problem-solving. Each category is further divided into subcategories, detailing the number of coded segments and providing specific examples from documentation. Examples illustrate various family dynamics, coping mechanisms, and resource management. Main categories are bolded with numbers corresponding to coded segments for each category.]



Qualitative analysis: dimensions and combinations of promoting family resilience processes

In the following, frequently coded combinations of main and subcategories of family resilience are described. Figure 1 shows a concept map of the frequently mentioned categories in the families. The main category with the most mentions was social resources (44 codings), followed by issues related to flexibility (24 codings) and economic resources (21 codings). Some text passages were also identified on positive outlook (14 codings) and family connectedness (13 codings).

[image: Diagram illustrating family resilience factors. Central theme is "Family resilience" with branches including Positive outlook, Flexibility, Connectedness, Clarity, Economic resources, and Social resources. Each branch has sub-factors, such as psychological well-being, restructuring, cohesion, open communication, employment, and social support systems.]

FIGURE 1
 Concept map of the (combination of) family resilience categories that theoretically are resilience-promoting (according to Walsh’s model).



Social resources

The Family-Scouts observed well-functioning social networks as well as experiencing support from family members (grandparents, aunts, siblings), friends or acquaintances, and professional help systems (Family-Scouts, home help, psycho-oncologists, psycho-therapists). The family members especially helped with child care and household tasks (e.g., shopping, cleaning).



Flexibility

The Family-Scouts observed adaptation to new life circumstances and flexible processes of restructuring everyday life. This included reducing work hours, restructuring daily routines, and also organizational flexibility (e.g., applying for rehabilitation, creating a living will and healthcare proxy, applying for sick pay). Families were also well informed about support services, treatment, and organizational matters or actively got in contact with the Family-Scouts to seek information on these topics. The children searched for information about parental cancer disease.



Employment

At least one parent either worked full-time, received sick pay, or was on parental leave. There were no reports of unemployment or financial problems.



Open communication

The analysis made it clear that there was open communication within the families. The illness or death of a parent was discussed openly, and partners and children were well informed. No concealment or withholding of information was observed.





Discussion

The aim of the study was to qualitatively investigate resilience in families with parental cancer and minor children as well as family resilience categories that are resilience-promoting. Therefore, deductive [Family Resilience Framework (Walsh, 2003)] and inductive structuring qualitative content analysis (Kuckartz and Rädiker, 2020, 2022) of the Family-Scouts documentation (Dohmen et al., 2021) of supported families was performed. We could identify specific resilience processes described to different extents present within the families. Promoting family resilience processes were identified as a combination of social resources, flexibility, economic resources, and open communication.


Family resilience in families with parental cancer and minor children

Overall, the findings regarding social resources, family cohesion, mutual support, flexibility, open communication, and psychological well-being as potential mechanisms for promoting resilience are consistent with existing assumptions about family resilience (Walsh, 2003; Visser et al., 2004; Black and Lobo, 2008; Choi and Yoo, 2015; Martin et al., 2015; Howard Sharp et al., 2017; Carr and Kellas, 2018). Open communication and psychological well-being that occurred in families in this study was also associated with resilience among family members in the cancer context (Carr and Kellas, 2018; Bajjani-Gebara et al., 2019).

Only few hints on transcendence and spirituality were identified in the Family-Scout documentation forms. This is in contrast to the results of previous research as spirituality was often attributed a central role in the resilience of a family (Black and Lobo, 2008; Martin et al., 2015). However, as spirituality or religiosity is assumed to interact highly with other resilience processes such as social resources (Bengel and Lyssenko, 2012), this could underlie the frequently confirmed positive relationship between spirituality and family resilience. The results of this study showed that spirituality was related to receiving social support, e.g., from the religious community. Furthermore, previous research attributed a key role in family resilience to collaborative problem-solving (Black and Lobo, 2008). In our sample, couple issues without collaborative problem-solving were mentioned frequently, even in families who otherwise showed many resilient processes. This may be due to the special situation of a family with one parent affected by cancer and minor children to care for, where role changes in different areas of life are especially difficult to manage for both parents (Hiltrop et al., 2021). Indeed, literature describing collaborative problem-solving as a core process of resilience has not focused on families affected by cancer (Black and Lobo, 2008).

Extensions of the specific context of this study emerged regarding the importance of economic resources and information-seeking. Literature has shown that satisfaction with the individual economic status contributed to the well-being of family members (McCubbin and McCubbin, 1988). A family’s economic resources may be used up in the course of parental cancer disease (Walsh, 2003) if the parent with primary income is no longer able to work due to the illness or if sick pay is insufficient to provide financial security for the family. Therefore, economic resources are an important consideration in the context of parental cancer with minor children (Phillips et al., 2021). Furthermore, information-seeking has also been found to promote resilience (Rutten et al., 2005). In the context of cancer, seeking disease-related information presumably has a more significant role than in other family crises (Walsh, 2003). This represents a possible explanation for the relevance of information-seeking found in this study through many inductive codings.



Dimensions and combinations of promoting family resilience processes in families with parental cancer and minor children

Families received social support from family members, friends, and professional support systems. This is consistent with findings in previous literature on the resilience of individuals (Bengel and Lyssenko, 2012) as well as families (Patterson, 2002; Black and Lobo, 2008). Resilient families are able to admit when they need help and turn to their social environment or professional support systems to get it (Walsh, 1998). Flexibility is also considered a widely researched core process of (family) resilience (Walsh, 2003; Black and Lobo, 2008; Martin et al., 2015). This is consistent with findings from this study. Families demonstrated flexible processes of restructuring to changing life circumstances with the cancer disease. Active seeking of information on topics such as diagnosis, treatment, possible support services, and social-legal issues was also observed. Previous literature on this topic has shown that parents of children with cancer demonstrated that they used information-seeking as a problem-focused coping strategy (Rutten et al., 2005). An important aspect of resilience among patients with chronic pain was characterized by a sense of control, which sometimes developed from information-seeking (Rolbiecki et al., 2017). Furthermore, economic security with income in the form of salary, sick pay, or parental benefits was coded as promoting family resilience. Resilience research in the family context has only addressed families’ economic resources to a limited extent, focusing here on the absence rather than the presence of this resource (Conger et al., 1990; Fogel, 2017). The findings of this study argue for not neglecting the importance of economic resources to the family resilience of families with parental cancer and minor children. The role of open communication within families which has been recognized in literature (Choi and Yoo, 2015; Carr and Kellas, 2018) was supported in the present research. Past research showed that open communication in families was characterized by directness, clarity, and honesty (Lindsey and Mize, 2001). In the face of parental cancer, clarification of information about topics such as diagnosis, treatment, side effects, and prognosis is particularly important, as a lack of open communication may cause children to fill existing gaps in knowledge about these topics with anxiety or even feeling guilty (Garmezy et al., 1984; Kühne et al., 2012; Faccio et al., 2018).



Limitations and strengths

In this study, the relevance of the corresponding resilience processes was derived from the number of mentions in the documentation forms of the Family-Scouts (coded segments). It should be noted that some processes can be more easily observed by a person from outside the family (e.g., social and economic resources) and others are more difficult to observe (open expression of emotions within the family, spirituality). The Family-Scouts commented on difficulties in assessing such issues in their documentation forms. Furthermore, processes such as transcendence and spirituality are not consistently defined in the literature (Walach, 2022). Therefore, it can be assumed that the number of mentions in the documentation forms does not automatically indicate the actual relevance of the corresponding resilience processes. One important example of this limitation might be the category “religion and spirituality”: religion and spirituality tend to be private matters in Germany and are rarely addressed in everyday discourse and patient care. This topic could be better explored with qualitative interviews than with routine documentations by the Family-Scouts (social workers).

Social support was possibly asked about more actively, so that only at this point, for example, an involvement in a religious community became clear. Termination of contact with the Family-Scouts or withdrawal of consent to the study resulted in a reduced number of completed documentation forms in some families. However, in order to increase the validity of the qualitative content analysis conducted, the data were analyzed by two researchers with different professional backgrounds (psychology and sociology), and in case of discrepancies an agreement was reached before data analysis. Furthermore, the data are based on documentation within one cancer center in Germany. The generalizability of the results is limited to families with an oncological disease who were treated at this university hospital in Germany. Nevertheless, data on family resilience of families with parental cancer and minor children is very rare, and here, unique data from a new intervention (“F-SCOUT” study) could be qualitatively analyzed with common qualitative methods.



Implications for research and practice

The study showed that Walsh’s framework of family resilience (Walsh, 2003) can be applied to families with parental cancer and minor children and contributes to an improved understanding of how resilience can emerge and be supported in families. The resilience process, i.e., finding a way to adapt positively to the new situation created by the cancer disease (Luthar et al., 2000), and being able to move consciously forward as a family in this situation (Southwick et al., 2014), was connected to social and economic resources, flexibility, and open communication. As changes in resilience could not be analyzed over the three measurement points, future studies can address this research gap. The results also underline the importance of information-seeking as an important process of coping with cancer disease (Rutten et al., 2005). Long-term mental health outcomes might be affected as (family) resilience has been associated with higher subjective well-being (Bajjani-Gebara et al., 2019), stress coping abilities (Patterson, 2002; Connor and Davidson, 2003), and higher quality of life (Kurz et al., 2014; Molina et al., 2014; Li et al., 2016) of cancer patients and their relatives. The findings can also serve as inspiration for future research by providing starting points for the formulation of quantitative hypotheses, e.g., concerning health outcomes for individual family members or on family level. They may provide a basis for the development of a questionnaire assessing resilience in families with parental cancer and minor children. They may also help to adapt previous questionnaires for assessing family resilience (Walsh, 2003; Zhou et al., 2020).

The results provide practical implications for how healthcare providers (HCP) can support families with parental cancer and minor children. HCP should be sensitized for families with parental cancer and minor children in general. Furthermore, as information-seeking is a possible resilience-building process, this is an opportunity for HCP to effectively support families by providing disease-related (evidence-based) information. A focus on families with less developed resilience processes can help identify families at risk early and offer them increased support. Also, potential consequences such as the impact on minor children (Flechtner et al., 2011; Heinemann and Simeit, 2017) could be more specifically regulated in prevention programs as resilience-based interventional studies show positive results in reducing psychopathology in children (Garmezy et al., 1984; Fritz et al., 2018). Within the German healthcare system, the interprofessional care of affected families seems important as resilience has emerged as an important element of psychological care for cancer patients (Molina et al., 2014). Examples include social support from healthcare workers (e.g., Family-Scouts), interventions to promote restructuring and adjustment, and providing information about the disease, its treatment, and possible support services. Family discussions to promote open communication could also help affected families develop an adaptive approach to the disease and its associated challenges (Zomerlei, 2015; Lundquist, 2017). Financially less well-off family systems with a parent with cancer could be strengthened by access to governmental financial assistance. These findings provide insights and support for intervention and prevention approaches to strengthen family resilience in families with parental cancer and minor children.




Conclusion

The study indicates that family resilience processes describe and analyze challenges of families with parental cancer and minor children in a comprehensive and multidimensional way. For HCP this might help to better understand the functioning of families entrusted to their care. For researchers this might help to provide insights and support for intervention and prevention approaches to strengthen family resilience in families with parental cancer and minor children. The findings are consistent with existing assumptions about family resilience (Walsh, 2003; Choi and Yoo, 2015) in terms of the importance of social resources, family cohesion, mutual support, flexibility, open communication, and psychological well-being. In contrast to the results of previous research (Black and Lobo, 2008; Martin et al., 2015), the findings on spirituality and collaborative problem-solving in this study indicate less importance. In turn, the findings on economic resources and information-seeking provide a valuable extension to the literature in the context of families with parental cancer and minor children. Further research on resilience in these families is needed especially to provide guidance for integrating findings into clinical practice (Veach and Nicholas, 1998; Visser et al., 2004; van Schoors et al., 2015).
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Background: Attention-Deficit/Hyperactivity Disorder (ADHD) affects 5% of children and 2.5% of adults worldwide. Comorbidities are frequent, and Oppositional Defiant Disorder (ODD) reaches 50%. Family environment is crucial for the severity of behaviors and for prognosis. In middle-income countries, access to treatment is challenging, with more untreated children than those under treatment. Face-to-face behavioral parent training (PT) is a well-established intervention to improve child behavior and parenting.
Method: A clinical trial was designed to compare PT-online and face-to-face effects to a waiting list group. Outcomes were the ADHD and ODD symptoms, parental stress and styles, and quality of life. Families were allocated into three groups: standard treatment (ST), ST + PT online, and ST + Face-to-Face PT. We used repeated measures ANOVA for pre × post treatment analysis corrected for multiple comparisons.
Results and discussion: Parent training was effective in reducing symptoms of ADHD (p = 0.030) and ODD (p = 0.026) irrespective of modality (p = 1.000). The combination of ST and PT was also associated with better quality of life in the physical domain for patients (p = 0.009) and their parents (p = 0.050). In addition to preliminary data, online intervention seems effective for parenting and improving social acceptance of children. The potential to reach many by an online strategy with a self-directed platform may imply effectiveness with a low cost for public health to support parents’ symptoms management.
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 attention-deficit/hyperactivity disorder; oppositional defiant disorder; ODD; parent training; digital interventions


Introduction

Attention-Deficit/Hyperactivity Disorder (ADHD) affects approximately 5% of children and 2.5% of adults worldwide (Posner et al., 2020). The disorder is characterized by symptoms of inattention, hyperactivity, and impulsivity, which are associated with functional impairments in various life domains [American Psychiatric Association (APA), 2014]. ADHD, a heterogeneous condition (Drechsler et al., 2020), significantly impacts school performance, social relationships, and family dynamics (Anastopoulos et al., 2009; Sasser et al., 2017), amplifying academic difficulties, learning impairments, and interpersonal conflicts (DuPaul et al., 2022).

Throughout life, ADHD manifests as self-esteem issues, learning obstacles, disruptive behavior, and socialization during the early school years. In adolescence, it escalates to include defiant behavior, conduct problems, criminal behavior, substance abuse, and school dropout (Harpin, 2005). Consensus in 2021 affirmed the pervasive lifelong impact of ADHD, affecting the quality of life and psychosocial functioning and imposing functional limitations (Faraone et al., 2021), consequently resulting in substantial public costs (Faraone et al., 2021).

Moreover, ADHD often coexists with other psychiatric conditions, amplifying the associated impairments and impacts (Lahey and Willcutt, 2010; Barbaresi et al., 2013). The most common comorbid condition, oppositional defiant disorder (ODD), affects 54–67% of ADHD cases (Do Austerman, 2015). When ADHD combines with ODD, difficult temperament, impulsivity, and challenging behaviors intensify, leading to heightened parental stress and negative parenting tendencies (Modesto-Lowe et al., 2008).

Parents of children with ADHD often resort to less effective parenting strategies due to these challenges. This situation includes increased focus on externalizing problems, repetitive commands, reduced reinforcement, and responsiveness compared to parents of typically developing children (Anastopoulos et al., 2011). The family environment plays a critical role in the severity of behavioral issues, influencing ADHD prognosis and comorbidities (Shaw et al., 2001).

Interventions, particularly parent training, significantly alleviate these symptoms and behaviors, holding promise in minimizing the lifelong impacts of these disorders (Figge et al., 2018). Alongside pharmacological approaches, behavioral interventions, especially parent training, have gained recognition (Murphy et al., 2018; Caye et al., 2019). Parent training exhibits substantial evidence in enhancing the parent–child relationship, increasing parental competence, fostering positive parenting, increasing satisfaction in their parental role and maternal wellbeing, and reducing ODD symptoms (Caye et al., 2019; Kostyrka-Allchorne et al., 2022).

National Institute for Health and Clinical Excellence (NICE) guidelines advocate for behavioral interventions in managing behavioral disorders in children and adolescents (Pilling et al., 2013). These interventions, employing reinforcement-based strategies and social learning principles, aim to enhance desired behaviors and curtail unwanted behaviors, thereby improving conduct (Daley et al., 2018).

However, accessibility to Parental Training (PT) is often limited due to service availability, cost, and logistical challenges. The advent of online PT, proven effective in treating various childhood disorders, presents a promising solution (DuPaul et al., 2014). Research indicates that online PT yields comparable results to face-to-face interventions (Baumel et al., 2016), potentially enhancing treatment accessibility without compromising effectiveness (Baumel et al., 2016, 2021).

Improving parental skills and behavioral control, PT significantly contributes to mitigating ADHD-related challenges (Chronis-Tuscano et al., 2011). Nevertheless, in the Brazilian context, effective public policies for ADHD treatment are lacking, resulting in difficulties for affected children and families to access proper care and school support (Nevison and Zahorodny, 2019). Delays in psychiatric treatment, often up to a decade post-symptom onset, impose substantial costs on emergency health services and school retention. Cost analysis, including emergency health services and school retention costs, concluded that greater investment in psychiatric treatment, as designed in the World Health Organization (WHO) guidelines, would save 3.1 times more considering non-treatment expenses in the 5–19 years (Maia et al., 2016). Access and effectiveness of psychiatric care should be a commitment to promote wellbeing and improve functionality and adaptability (Nevison and Zahorodny, 2019).

Recognizing these challenges and building on existing research, our clinical trial explores a self-directed online behavioral parent training platform in a middle-income controlled scenario. We investigate the effects of PT in two delivery formats: online and face-to-face, regarding ADHD and ODD symptoms, comparing it with standard care.



Method


Study design

The PT trial is designed as a randomized, controlled, experimental, open, single center, with three-arm parallel groups. Randomization has been blocked with a 1:1 allocation.



Ethics and registration

The study was evaluated and approved by the local and the National Ethical Committee; each included family was informed and gave written consent agreeing to participate in the study. The study protocol was registered in the REBEC platform, which is referenced by the clinical trials (UTC number U1111-1293-9285). The study follows the CONSORT principles and statement (Schulz et al., 2015).

This clinical trial was funded by the Coordination for the Improvement of Higher Education Personnel (CAPES); the Research Program for the SUS (PPSUS: Foundation for Research Support of the State of Minas Gerais; Secretary of State for Health of Minas Gerais; Ministry of Health Brazil); and the National Council for Scientific and Technological Development. This funding source had no role in the design of this study and will not have any role during its execution, analyses, interpretation of the data, or decision to submit results. The author(s) declare(s) that they have no competing interests.



Participants

One hundred and thirty-two children were screened at the Impulsivity and Attention Research Center between March/2021 and May/2022 and were enrolled in our trial after meeting the pre-established inclusion/exclusion criteria. The collection date followed what was proposed in the research project approved by the funding agencies. Fifty-seven children and their families fully participated in the study. Families whose children were boys, aged between 6 and 12 years, and who had externalizing symptoms of hyperactivity/impulsivity and/or defiant behavior participated in the study. Exclusion criteria are as follows: ADHD inattentive without externalizing symptoms; families whose children or caregivers scored below the 5th percentile in standardized IQ tests; children with severe genetic or neurological conditions or with severe psychiatric comorbidities (i.e., psychosis, severe depression, severe autism, bipolar affective disorder); families whose caregivers had a reported severe psychiatric diagnosis (i.e., severe depression, psychosis, and bipolar affective disorder); or have few years of formal education. In addition, families with severe social adversity, such as constant exposure to hunger, violence, or extreme poverty, were also excluded from this research (Kazdin, 2005).

As part of the usual follow-up, families underwent an initial assessment consisting of a clinical interview based on the DSM-5. The interview was conducted by a psychologist from the center with experience and expertise to conduct it. The child and the primary caregiver underwent an intelligence assessment, and the child was also assessed for school performance. As patients were included in the study, permuted blocks of six participants/families were formed, which were randomized 1:1 into three parallel groups stratified by children’s age. Eleven blocks were formed, totaling 66 participants. Of these, 57 concluded their participation in this research, and nine were excluded due to decline in treatment (five; three of GROUP 03 and two of GROUP 02); diagnostic divergence between the screening team and the psychiatric team (one of GROUP 01); recently conducted parent training (one of GROUP 02); duplicate enrollment and screening (one of GROUP 01); and incomplete intervention until completion of data collection (one of GROUP 03). The 1:1 randomization assigned two participants to each of the three groups:

GROUP 01 (n = 20): Waiting list for behavioral approach while under standard treatment (ST). Bi-monthly consultations with a child and adolescent psychiatrist, including drug treatment if there is a clinical indication (at medical discretion, according to the clinical protocol), and without any other type of complementary treatment.

GROUP 02 (n = 19): Standard treatment and behavioral PT intervention in face-to-face format (ST + Face-to-Face PT). Bi-monthly consultations with a child and adolescent psychiatrist, including drug treatment if there is a clinical indication (at medical discretion, according to the clinical protocol), and complementary behavioral intervention: parent management training, in face-to-face format, with a specialized therapist, in six sessions held on a weekly basis, and adapted from the “Parent Management Training” manual developed by Kazdin (2005).

GROUP 03 (n = 18): Standard treatment and behavioral PT intervention in online format (ST + online PT). Bi-monthly consultations with a child and adolescent psychiatrist, including drug treatment if there is a clinical indication (at medical discretion, according to the clinical protocol), and complementary behavioral intervention: parent management training, in an online format, on a platform developed for the study, in six modules, to be carried out on a weekly basis, and adapted from the “Parent Management Training” manual developed by Kazdin (2005).

Concurrent behavioral interventions were not allowed. All families provided consent and assent forms.



Procedures

After randomization, the participants underwent a pre-intervention assessment, filled out digitally and in person at the outpatient clinic. After that, they were immediately referred to the first consultation with the childhood and adolescent psychiatry medical team. At the beginning of the medical follow-up, if there was a divergence of diagnosis in relation to screening assessment, the team discussed the case and if necessary, the participant could be excluded, maintaining the possibility of accessing our online parent training. Soon after the pre-intervention assessment and the beginning of the medical follow-up, the allocation of the participant was revealed to the specialized therapist responsible for the interventions, who contacted the family to schedule the start of the face-to-face or online intervention. The control group waited for about 6 weeks and then was directed to the post-evaluation. Upon completion of the post-assessment, control participants had access to online parenting training. The other groups underwent the same post-assessment at the end of the interventions. For participants’ CONSORT flowchart, see Figure 1.

[image: CONSORT flow diagram showing participant progress through a study. Initially, 132 participants were assessed for eligibility. Sixty-six were excluded, with 63 not meeting criteria and three due to diagnostic divergence. Sixty-six participants were randomized into three groups of 22 each: waiting list, face-to-face PT, and online PT. Exclusions included diagnostic divergence and duplicate enrollment for the waiting list; decline in treatment and recent parent training for face-to-face PT; and decline in treatment for online PT. Follow-up losses were zero for waiting list and face-to-face PT and one for online PT. Data analyzed were 20, 19, and 18, respectively.]

FIGURE 1
 Participants enrolment, allocation, follow-up and analysis according to CONSORT guidelines.


Parent training was planned based on Kazdin’s (2005) directions but modified for six sections. Six face-to-face sessions and six analogs online modules were developed, in which management strategies are taught to parents, with the aim of increasing caregivers’ control over children’s behavior, teaching and strengthening adaptive behaviors, and putting potentially harmful behaviors into extinction. The intervention proposed weekly appointments, but there were variations between the groups regarding the time for completion due to reschedule needs. In the online sessions/modules, the content was exposed by a short film with common examples, and at the end, support materials were made available, which always had a booklet summarizing the seen content and other materials, such as a chart of illustrations for that the caregiver can visually assemble the routine with the child.

In brief, in session/module 01, the following points are worked on: ABC of behavior; the importance of clarity in describing problem behaviors and the concept of positive opposite behavior; efficient strategies when giving commands; and routine and the importance of consistency. In session/module 02: The reinforcing consequences; the power of praise and a more enthusiastic way of delivering it that more efficiently selects behavior for having a greater magnitude; and the incentive board as a very useful and dynamic tool. In session/module 03: punitive consequences as a complement to reinforcement strategies; time out reinforcement; the strategy of ignoring bad behavior; the reprimand for behaviors that need to be stopped; and the loss of privileges. In session/module 04: modeling as a systematic teaching process, necessary for the effectiveness of interventions in many cases—adapting the level of demand is part of the proposal to create contingencies so that the appropriate behavior occurs and can be reinforced. In session/module 05: Review and punitive task for more serious and atypical behaviors. In session/module 06: Conflict resolution/negotiation + application of learned strategies to example situations.

All sessions/modules have a summary booklet, in addition to the following materials: behavior record sheet and routine illustrations kit (mod. 01); incentive board and poster for parents, showing the main strategies when giving commands (mod. 02); punishment planning sheet (mod. 03); sheet for modeling planning and modeling sheet for school (mod. 04); and cards with step-by-step and trading rules (mod. 06). The download is available upon completion of the module for all online participants and was delivered in print to face-to-face participants.

On the online platform, the intervention is 100% self-directed, with no contact with the therapist, and the videos already seen can be watched as many times as the participant needs. There is an introductory video with the main therapist explaining the intervention, and the use of the platform and an email address are available for operational questions. The content is exposed through animations, narrated by the main therapist of the project, and divided into several sequential videos of a maximum of 10 min each (the number of videos and durations may vary according to the module). Once one module is complete, the following content is only released after a week, and the day before completing a week, parents receive teasers about the content to be seen the next day.

The face-to-face intervention was carried out by psychologists from the Research Center of Impulsivity and Attention (NITIDA), previously trained and with at least 5 years of experience in behavioral psychology. For the two intervention groups, the maximum distance allowed between sessions/modules was 60 days, considering the feasibility of the project and participants being always encouraged to complete it weekly. In addition to the teasers, the technician responsible for the online platform is kept in direct contact with the online participants to remind them of deadlines and ask about technical difficulties. To ensure that the caregiver watched and absorbed the content, a quick test covering what was worked on was requested after the completion of each online module, requiring at least 60% success for participants. The duration of the sessions/modules varies, ranging from 1 h to 1 h 30 min in the face-to-face format (depending on the content, caregivers’ doubts, and dynamics of the session) and from 20 to 40 min in the online format (depending on the content).

From the pre-evaluation to the start of the intervention/waiting time and from the end of the intervention/waiting time to the post-evaluation, the maximum interval was 60 days, considering the feasibility of the project and being scheduled as soon as possible according to the availability of the patients. The post-assessment consisted of a battery of validated scales to be filled out digitally, in person at NITIDA, in addition to a new clinical interview (same conducted in screening) focusing on the symptoms of ADHD and ODD, applied by a team of specialized psychologists, blinded to the group. The entire team responsible for recruitment and evaluations was blinded to the type of intervention performed on each participant. Descriptive statistics regarding sociodemographic and clinical variables of the children and their parents are shown in Table 1.



TABLE 1 Participants’ description.
[image: A table compares demographic and clinical variables across three groups: ST (N=20), ST + Online PT (n=18), and ST + Face-to-Face PT (n=19). Variables include age, IQ, symptoms, duration, educational level, type of school, premature birth, previous diagnoses, treatment regimes, and interventions. Significance values are provided.]



Measures

For the screening process and semi-structured diagnostic investigation applied by a trained professional, the Kiddie Schedule for Affective Disorders and Schizophrenia for School Aged Children—Lifetime Version (K-SADS-PL; clinical interview) was used, which is based on the DSM-5 criteria (American Psychiatric Association, 2014). The interview investigated all symptoms described in the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) and was applied to the primary caregiver by a trained psychologist and a member of NITIDA. For the assessment of the caregiver’s and the child’s intelligence, the Vienna (Waldherr et al., 2014) and Raven matrices tests (Pasquali et al., 2002) (respectively) were used, being both validated and standardized in the Brazilian context, and are intended to assess fluid intelligence or logical reasoning.

The pre-intervention assessment had a battery of scales and questionnaires to be filled in by the caregiver, some of which were self-reported and others related to the child’s behavior, in addition to a standardized socioeconomic status questionnaire [Associação Brasileira de Empresas de Pesquisa (ABEP), 2015]. All the procedures were done according to the previously published protocol (Chequer de Castro Paiva et al., 2022). Caregivers filled out the following scales:


Adult Self-Report Scale (ASRS-18) (Leite, 2011): 18-item self-report measure of ADHD symptoms in adults. Scores range from 0 to 36 for the subscales Inattention and Hyperactivity-Impulsivity. Higher scores indicate more symptoms. Reliability for the Brazilian version, according to Leite (2011), is 0.938.
Multimodal Treatment Study version of the Swanson, Nolan, and Pelham ADHD scale version IV (MTA-SNAP-IV) (Costa et al., 2019): a 26-item parent-report measure of ADHD and ODD symptoms in children. Scores Range from 0 to 27 for the Inattention and Hyperactivity-Impulsivity subscales and 0 to 24 for the ODD subscale. Higher scores indicate more symptoms. Reliability for the Brazilian version, according to Costa et al. (2019), varies from 0.92 to 0.94 depending on the method and subscale.
Depression, Anxiety, and Stress Scale (DASS) (Vignola, and Tucci, 2014): an instrument designed to assess specific symptoms of depression, anxiety, and stress. Scores range from 0 to 21 for each subscale. Higher scores indicate more symptoms. Reliability for the Brazilian version ranges from 0.86 to 0.92, according to the subscale.
Perceived Stress Scale (PSS) (Faro, 2015): A standardized measure of perceived stress using positive and negative questions. We used the 14-item version in this study. Scores range from 0 to 56, and scores indicate higher perceived stress and reliability for the Brazilian version, according to Faro (2015), is 0.77.
Parenting Styles and Dimensions Questionnaire (PSDQ) (Oliveira et al., 2018): A self-reported questionnaire designed to assess parental behavioral/educational methods. It has multiple subscales representing three main facets of parental styles—authoritative, authoritarian, and permissive. Scores for each dimension range from 1 to 5. Higher scores indicate more usage of a specific style. Reliability for the Brazilian version, according to Oliveira et al. (2018), is 0.775.
World Health Organization Quality of Life abbreviated measure (WHOQOL-BREF; WHO) (Fleck et al., 2000): An instrument designed to assess four border domains of quality of life: physical, social, psychological, and environmental. Standardized scores range from 0 to 100. Higher scores indicate higher quality of life. Reliability for the Brazilian version, according to Fleck and colleagues, ranges from 0.69 to 0.91.
The Child and Adolescent Behavior Inventory (CABI) (Cianchetti et al., 2017): the CABI is a multidimensional inventory to assess different areas of children's behavior and psychopathology. Its main scores compute externalizing symptoms (ODD, conduct disorder, emotional instability…) and internalizing symptoms (depression, anxiety, somatic problems…), as well as ADHD symptoms. Scores range from 0 to 28 (Internalizing), 0 to 20 (Externalizing), and 0 to 18 (ADHD). Higher scores are indicative of more symptoms. Reliability, according to Costa et al. (2023), ranges from 0.88 to 0.91, according to subscale and method.
Kidscreen-52 (Guedes and Guedes, 2011): It is a 5-point Likert scale, varying excellent–bad; nothing–extremely; and never–always. The questionnaire investigates the quality of life in children in 10 dimensions: physical wellbeing; psychological wellbeing; moods and emotions; self-perception; autonomy; parent relation and home life; financial resources; social support and peers; school environment; and social acceptance (bullying). After correction (considering inverse items), higher scores denote higher quality of life in each domain. Reliability, according to Guedes and Guedes (2011), ranges from 0.72 to 0.88 according to dimensions.



The questionnaires related to the expected outcomes in this trial and reapplied in the post-intervention evaluation were MTA-SNAP-V, PSSP, SDQ, WHOQOL-BREF, and Kidscreen.



Randomization

Participants were randomly assigned to either control or one of the experimental groups with a 1:1 allocation as per a computer-generated randomization schedule. The allocation sequence was generated applying a permuted block design with random blocks stratified by children’s age. All patients who gave consent forms and who fulfilled the inclusion criteria were randomized. Randomization was requested by the staff member responsible for recruitment and clinical interviews and was performed by the computer technician, both members of NITIDA. Closed envelopes with printed randomized numbers on them were available for the therapist, who was not involved in assessing the outcome of the study. Once the initial assessment was completed, the therapist verified the allocation, and the intervention was initiated. Staff responsible for recruitment and symptom ratings were not allowed to receive information about the group allocation.



Statistical analysis

The researchers responsible for data management and statistical analysis were blind to the research groups. Baseline comparisons were performed using the chi-square test for categorical data and one-way ANOVA for dimensional data. Our sample size offers 99% power to detect large (0.40) or moderate effect sizes (0.25) and 82% for small (0.15) effect sizes with a 5% error probability. We estimated the correlation between repeated measures using the test–retest reliability coefficient for the psychometric tests (an average of 0.7). The power analysis was conducted in the G*Power 3.1.9.7 software (Faul et al., 2007).

The comparison between pre- and post-intervention measures was performed using analysis of variance for repeated measures. Our sample had missing data post-intervention. Although there was little missing data, the sample available for each variable varied between 54 and 57, with an average of 56.4. A visual analysis of missing data and the MCAR test suggested a pattern in which the variables were missing completely at random, so we used multiple imputations using the automatic method (based on linear regression) of SPSS 25.0 (IBM Corp. Released, 2017). All available sociodemographic, baseline, and outcome measures were used as predictors. We computed 10 virtual datasets using this method and condensed them into a unique database for further analysis, containing the mean of each variable across the 10 imputations for each subject.

We specifically analyzed the effect of the interaction between the time factor (pre × post-intervention) and the group factor (ST × ST + Online PT × ST + Face-to-Face PT) in terms of statistical significance and effect size (using the partial eta-square). Age was added as a covariate. For this calculation, we typically considered a small effect size of 0.01, moderate values of 0.06, and large values of 0.15 (Hair et al., 2009). Post-hoc analyses were performed using the Bonferroni–Holm method for multiple comparisons. The latter procedures were performed in JASP 0.16.4 (JASP Team, 2022).




Results


Effects of the interventions on ADHD symptoms

The results regarding the effect of the interventions on ADHD symptoms can be found in Figure 2. The comparisons between pre- and post-treatment were significant for all MTA-SNAP-IV measures, reflecting an important symptom reduction: inattention (F (54) =22.23, p < 0.001, ηp2 = 0.29), hyperactivity-impulsivity (F (54) =19.79, p < 0.001, ηp2 = 0.27), and ODD (F (54) =16.51, p < 0.001, ηp2 = 0.13).

[image: The image consists of graphs showing the effects of different treatments on three conditions: inattention, hyperactivity-impulsivity, and oppositional-defiant behavior. Each condition includes line graphs for baseline and follow-up evaluations, comparing standard treatment (ST), ST with online parenting training (PT), and ST with face-to-face PT. Below are box plots detailing data distributions for each treatment group across both time points. These graphs illustrate trends and variations in symptom reduction across the different interventions.]

FIGURE 2
 Comparisons of ADHD symptoms pre and post-treatment, stratified by group (repeated measures ANOVA). The upper panel shows the mean MTA-SNAP-IV scores for each subscale between baseline and follow-up assessments, while the following panels report individual and group data for each comparison. All treatment groups showed a significant reduction in ADHD symptoms between the two time points (p < 0.001). We found interactions between treatment modality and time-point for symptoms of inattention (p < 0.030) and oppositional-defiant behavior (p = 0.026). For inattention, Standard Treatment (ST) in addition to face-to-face parent training (PT) showed a significant improvement between the two assessments (p < 0.001) when compared to ST alone. For oppositional-defiant behavior, the addition of face-to-face PT (p = 0.033) or online PT (p = 0.009) was associated with a significant reduction in symptoms, while ST alone wasn’t (p = 1.000).


Regarding treatment outcomes, we found a significant interaction between timepoint (baseline × follow-up) and treatment modality (ST, ST + Online PT, ST + Face-to-Face PT) for MTA-SNAP-IV inattention (F (54) =3.72, p = 0.030, ηp2 = 0.12) and MTA-Snap-IV ODD (F (54) =3.89, p = 0.026, ηp2 = 0.13) but not for MTA-SNAP-IV hyperactivity (F (54) =2.90, p = 0.063). These results are summarized in Figure 2.

There were no group differences in baseline. Post-hoc analysis (corrected for multiple comparisons using the Bonferroni–Holm method) for MTA-SNAP-IV inattention suggests that ST alone did not show significant improvement between pre- and post-treatments (mean difference = 0.35, p = 1.000), but the addition of Face-to-Face PT does (mean difference = 3.24, p = 0.001). ST + Online TP showed a similar trend but did not reach statistical significance (mean difference = 2.11, p = 0.093). The comparison between the PT modalities showed no significant differences (mean difference = 1.12, p = 1.000).

For MTA-SNAP-IV ODD symptoms, ST alone also did not reduce symptoms between baseline and follow-up (mean difference = 0.050, p = 1.000), but the addition of Face-to-Face PT (mean difference = 1.49, p = 0.033) or online PT (mean difference = 1.65, p = 0.009) does it. There was no significant difference between PT modalities (mean difference = −0.16, p = 1.000).



Effects of the interventions on parental styles

Table 2 presents the results regarding the PSDQ measures. In addition to the subscales, support and affection (p = 0.081) showed significant differences between pre- and post-treatment [average effect size (ηp2 = 0.13)]. These differences were all toward positive parenting (reduction of authoritarian and permissive methods and increase of authoritative ones). We found a significant interaction between pre-/post-intervention and treatment modality in PSDQ support and affection subscales—a component of the Authoritative Parental Style (p = 0.005), but post-hoc analyses were not significant after correcting multiple comparisons. The other results of PSDQ main scores or subscales did not reach statistical significance.



TABLE 2 Comparison between parents styles and dimensions questionnaire (PSDQ) scores pre- and post-treatment and interaction with treatment modality.
[image: Table comparing PSDQ dimensions across groups with pre-treatment and post-treatment values. Groups include ST, ST with Online PT, and ST with Face-to-Face PT. Metrics like support, regulation, and coercion are listed with F-values and p-values. Post hoc analysis is included. Results show significance in some interactions.]



Children’s quality of life

The results of this section are shown in Table 3. Our analysis suggests a significant improvement in the psychological, mood and emotion, parents, financial, and school aspects of the patient’s quality of life in the Kidscreen-52 (al p < 0.05, average effect size of of ηp2 = 0.13) but non-significant results for physical, self-perception, autonomy, or peers. We found an interaction between pre−/post-treatment and treatment modality only in the physical domain of quality of life (F (54) =5.22, p = 0.009, ηp2 = 0.16). Post-hoc analysis suggests improved quality of life when the ST was compared to both in ST + Online PT (mean difference = −5.90) and ST + the Face-to-Face PT (mean difference = −5.25), although these differences did not remain after adjusting for multiple comparisons (p = 0.444 and p = 0.556, respectively).



TABLE 3 Comparison between children’s quality of life in the Kidscreen-52 questionnaire reported by their parents’ pre- and post-treatments and interaction with treatment modality.
[image: A table depicting Kidscreen-52 scores across various domains: physical, psychological, wellbeing, moods and emotions, self-perception, autonomy, parents, financial, peers, and school. It compares pre-treatment and post-treatment scores among Standard Treatment, Online Parent Training, and Face-to-Face Parent Training groups. Statistical tests with F-values, p-values, and post hoc results are shown. Notable findings include significant improvements in physical, psychological, parents, financial, and school domains, with different treatments showing varying effectiveness.]



Parent’s quality of life and perceived stress

The results of this section are shown in Supplementary Table S1. Quality of life in the physical (F (47) =7.54, p = 0.009, ηp2 = 0.14), psychological (F (52) =8.59, p = 0.005, ηp2 = 0.14), and environmental domains (F (49) =8.93, p = 0.004, ηp2 = 0.15) were higher at the post-treatment assessment when compared to pretreatment. No differences were observed in the social domain of quality of life or in the perceived stress scale. No interactions with treatment modality were significant in these analyses.




Discussion

The study findings suggest that response to intervention of symptoms of inattention and oppositional defiant behaviors differs among groups. There was a greater improvement in the PT group, with the face-to-face and online PT in relation to symptoms of inattention and ODD. Regarding inattention, the confidence interval bars in the post-test do not overlap in the face-to-face and control groups, indicating a significant difference between the means of these groups. For ODD symptoms, there is a very similar pattern of symptom decline in the intervention groups and stability of symptoms in the group on the waiting list.

Interestingly, a recent randomized clinical trial by Hornstra et al. (2021) identified characteristics of parent training that would be related to the reduction of ADHD symptoms. The three-arm study had a control group and two intervention groups; one focused on antecedent strategies or stimulus control, and the other focused on consequences or contingency management. Research identified a reduction in children’s behavior problems and hyperactivity/impulsivity symptoms in both interventions, with no significant changes in ODD symptoms. In the background-focused intervention group, the decrease in inattention symptoms was significantly more significant compared to the other groups. In a way, our results confirm the potential of psychosocial interventions to reduce ADHD symptoms (Hornstra et al., 2021).

However, many review studies question the effectiveness of parent training in reducing ADHD symptoms, highlighting a more significant relationship between the intervention and functional outcomes (Evans et al., 2014; Daley et al., 2018; Caye et al., 2019; Drechsler et al., 2020). Limitations related to information blinding are a reality of studies and should be a matter of concern (Caye et al., 2019; Rimestad et al., 2019). It is worth noting that a change in parents’ perception of the child’s symptoms can also be a positive outcome, as it may be related to improved quality of life and parental stress (Trivedi, 2017). In addition, more specific aspects related to the content of programs can shed light on what underlies the observed effects (Hornstra et al., 2021; Dekkers et al., 2022). Beyond the strength of testing an intervention in a different scenario, there are two clear limitations of this study: it refers to the findings’ generalization and about reliability of the treatment. Since this study was done in a small sample with specific characteristics, it may fail in the generalization of the findings for middle-income populations. The intervention was adapted from the model proposed by Kazdin (2005) by a team of psychologists, and the learned content was measured, but no objective measure of fidelity and satisfaction with the treatment was obtained.

Regarding ODD symptoms, parent training is effective and is the first-choice treatment (Do Austerman, 2015; Caye et al., 2019; Kaur et al., 2022). Irritability and defiance, two dimensions of ODD, might have a heterogeneous response to interventions (Zachary and Jones, 2019). In this clinical trial, only the number of ODD symptoms was reported. There is a need to develop more specific and effective treatments with larger samples, multiple measurements, and multivariate analytical approaches (Posner et al., 2020).

In terms of secondary outcomes, the results showed significant differences regarding support and affection parenting dimensions and marginally significant differences in relation to democratic parenting style. The graph indicates the stability of democratic strategies in the face-to-face group, and there is a significant improvement in the online group in relation to the face-to-face group. Support and affection dimensions present similar responses online and face-to-face. It highlights the potential for the online platform to improve aspects of parenting compared to face-to-face interventions.

Negative parenting, authoritarianism, excess control through punitive strategies, and less parental responsiveness toward their children result in the worsening of children’s externalizing problems (Modesto-Lowe et al., 2008; Pinquart, 2017). Changing parenting behavior is, therefore, an obvious way to break this cycle. The democratic style balances the affection and control dimensions, which can be interpreted as positive parenting (Oliveira et al., 2018). Positive parenting and reduced parental stress are effects reported regarding PT and are related to children’s behavioral change (Dekkers et al., 2022). Parental training seeks to change parental behavior and, therefore, changes in children’s behavior mediated by parental behavior. Investigating the mediation relationships between parenting and specific children’s behavioral changes can be important to understanding the mechanisms underlying the intervention and potentially improving therapeutic planning (Forehand et al., 2014). Despite being a consistent result in literature, no significant differences were observed related to caregivers’ perceived stress.

Regarding parents’ quality of life, results showed significant differences for physical health. The confidence interval bars of the means overlap for the three groups in the pre- and post-test, but the visual analysis indicates a pattern of stability in the control group and improvement in the intervention groups in physical wellbeing and self-perception of children, without differences in the means in the pre- or post-test. Regarding social acceptance, the differences in the pre-test were significant for children in the control and online intervention groups, indicating an improvement in the online group in relation to the usual treatment, with overlapping confidence interval bars of the post-test means. Online intervention seems to be effective for the stability or improvement of aspects related to the social acceptance of children, which may be related to the reduction of social impairments.

A previous meta-analysis demonstrated a negative impact of ADHD on physical and psychosocial quality of life, with moderate and large effect sizes, respectively (Lee et al., 2016). In a study published in 2021, Larsen and colleagues observed through a clinical trial that children with ADHD negatively impact health-related quality of life and that parent training has the potential to improve this impairment, regardless of the effects on symptoms (Larsen et al., 2021).

Online interventions have been proposed and validated, including parent training (Baumel et al., 2016, 2017; Thongseiratch et al., 2020). The effects seem like face-to-face intervention and are especially important when considering unassisted children (Baumel et al., 2017). Considering these findings, it is reasonable to think about online parent training as a good low-cost possibility for poor and middle-income contexts. However, given the nature of the online format, utilizing the platform is most effective when preceded by a confirmed diagnosis, ensuring a precise and tailored intervention.

During the pandemic, data collection faced some limitations in sample size. However, it is crucial to explore the impact of large-scale public psychosocial interventions specifically tailored for children with ADHD and their families. This exploration allows us to explore how different contexts influence the response to these interventions. While a few efforts have delved into the effectiveness of interventions involving caregivers (Russo et al., 2021), these initiatives often rely on trained professionals, incurring significant costs compared to self-directed approaches. It is worth noting that a recent Brazilian study showed an association between low socioeconomic status and negative parenting practices (Altafim et al., 2018), highlighting the importance of initiatives that broaden access to effective interventions such as parent training, particularly in enhancing parental strategies.

Future research should map aspects of the heterogeneity of the clinical response, such as (1) different health professionals’ training; (2) different ages and their responses; and (3) maintenance of strategies after interventions for families who had access to them. In addition to the PT platform being an effective intervention option, Jones et al. (2021) highlight the potential of the results of parental training when the intervention is technology-enhanced. Difficulties in maintaining improvements are evident in follow-up assessments of parent training (Trivedi, 2017). A highlighted challenge is the difficulty of engaging participants in fully self-directed models (Baumel et al., 2017; Brager et al., 2021). Reminders that could engage parents in online interventions have been pointed out as associated with effectiveness (Thongseiratch et al., 2020). Here, direct communication with the patient through email and WhatsApp was used to engage. Teaser emails of the next content were sent 1 day before the module was scheduled to run. Even using these strategies, the average duration of the online intervention was larger than the traditional one. Usability testing is necessary for initiatives to adapt parent training to technological models, especially considering low-income parents (Brager et al., 2021). Access to the internet must be accounted for to succeed in reaching populations.

In conclusion, parent training was effective in reducing ADHD and ODD symptoms, improving positive parenting and some aspects of children’s and parents’ quality of life. Parenting style and child’s quality of life, especially social acceptance, might also be impacted by parental training.
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Background: Roma living in marginalized communities often face poor living conditions and material deprivation, which may negatively impact parenting. Our aim is to compare the parenting behavior (support, harsh discipline, and stimulation) of mothers from marginalized Roma communities and the majority population in Slovakia. We also examine the role of socioeconomic disadvantage and related worries in the differences in parenting behavior between these groups.
Methods: We obtained cross-sectional data from mothers of children aged 14–18 months using the first wave of the longitudinal RomaREACH study dataset. Two groups were included in the sample: 93 mothers from MRCs and 102 mothers from the majority. We performed multiple regression and mediation analyses to assess whether the educational level of mothers, the degree of poverty, and poverty-related feelings of stress and worries explain parenting behavior differences between the groups of mothers.
Results: We found significant differences in parenting, especially in harsh disciplining and stimulation. These two domains were significantly associated with maternal education, degree of poverty, and poverty-related stress and worries. The degree of poverty partially mediated stimulation differences between the two groups of mothers.
Conclusion: Parenting in MRCs seems harsher and less stimulative than parenting in the Slovak majority. These differences are associated with the socioeconomic disadvantage of mothers. The degree of poverty partially explains why parenting in MRCs is less stimulative. These results may inform intervention efforts aimed at disadvantaged families.
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1 Introduction

The experience of motherhood is very diverse and influenced by structural factors such as social exclusion, marginalization, and discrimination. Such unfavorable circumstances affect how women with different ethnic backgrounds from disadvantaged groups constitute their motherhood and raise their children in the context of poverty and stress (Čanigová and Souralová, 2024). The association of poverty with parenting practices and their effect on early childhood development is well documented across countries worldwide (Tran et al., 2017). Responsive parenting considered to be the optimal approach across cultures (Ekmeci et al., 2016). It is defined by characteristics such as attention to the child, relevance and predictability of response, or sufficient socio-emotional support provided to the child present in every parent–child interaction (Cortés-Moreno, 2017). The quality of parenting can be negatively affected by stress stemming from both a disadvantaged socioeconomic status and ethnic minority status (Nomaguchi and Milkie, 2020).

The Roma are one of the largest disadvantaged populations in Europe (European Union Agency for Fundamental Rights, 2022). A major contributor to this disadvantage regards anti-Roma racism (Alexiadou, 2023) perpetuated through a stereotypical, racist, and discriminatory discourse, which hampers the successful inclusion of Roma (Izsak-Ndiaye, 2015). Roma across the EU continue to face high levels of discrimination in the education and labor market, in healthcare and in other public or private services based on their origin (European Union Agency for Fundamental Rights, 2022). Accordingly, they are among the most discriminated groups in Europe. According to the Pew Research Center (2019), more than three-quarters of people in Slovakia hold negative views of Roma, which is more than in the neighboring countries. However, also in these countries, such views were found to be common for 50–60% of the respondents.

The Roma minority often faces poor living conditions and material deprivation, particularly in marginalized communities. It is estimated that more than half out of 440,000 Roma in Slovakia live in marginalized Roma communities (MRCs) (Atlas of Roma Communities in Slovakia, 2019). Recent data show that 87% of households in MRCs are at risk of poverty and more than half face poor housing conditions and serious material deprivation (Markovic, 2020). This extremely unfavorable socioeconomic situation (regardless of ethnicity) can highly influence the family environment toward greater instability in daily family routines and higher levels of chaos (Evans, 2004). Material hardship such as food insecurity, residential instability or financial troubles can lead to marital conflict, parenting stress and depressive symptoms, which may impact parenting practices and further fuel a downward cycle impacting the healthy development of children (Gershoff et al., 2007). In the first 1,000 days of life, the rapid process of neurodevelopment takes place, and the foundation is laid for all future learning, behavior, and health of a human being (Campbell et al., 2014). Child poverty may have a detrimental effect on children from MRCs who are exposed to many early life stressors.

Extensive evidence shows supportive and stimulating caregiving can promote children’s developmental outcomes (McCartney et al., 2007). Parental support manifests as showing affection, involvement, acceptance, emotional availability, warmth, and responsivity to the child (Cummings et al., 2000). Parents form a reliable base from which children can explore and safely return for reassurance when encountering difficulties (Verhoeven et al., 2010). They can provide an engaging environment and opportunities where children can learn and develop (Urke et al., 2018). On the other hand, children’s development and regulatory capacities can be undermined by harsh disciplining, such as physical punishment, yelling, criticism, and controlling children’s behavior (Baydar and Akcinar, 2018). Parental influence seems vital to the child’s development (Belsky and de Haan, 2011; Tost et al., 2015).

Research on the quality of parenting behavior in MRCs is very scarce. The limited evidence shows that parenting in Roma families is primarily a task of the mother and the oldest siblings, but that also wider relatives and the whole community participate in the upbringing of their children (Šebková, 1996; Žigová, 1996; Smith, 1997). The parenting approach in Roma families is less restrictive than the parenting approach in the majority population. Children are often left to explore the world on their own and experiment and learn by observing the usual daily activities of their community (Smith, 1997). Mothers from MRCs in Slovakia seem to prefer responsive parenting, which can be described as noticing and acting on children’s interests, speech, and nonverbal communication, as an optimal parental approach (Chovan, 2019). However, evidence to what extent Roma mothers can live up to their parental ideals is non-existent.

Gaining insight into the parenting behavior of mothers from MRCs may inform evidence-based early interventions favoring an adaptive child development of marginalized Roma children. Understanding the differences in parenting behaviors and recognizing the interplay between poverty, stress and parenting practices might help to change unfavorable public and political discourses and help to design and target interventions. Interventions that address the elementary needs of the families in MRCs or support parents’ knowledge and skills in providing a nurturing environment for their children can draw on this evidence to prioritize and achieve the greatest possible synergistic effect. Therefore, we undertook the longitudinal RomaREACH study on early childhood, which is one of the first to examine parenting in MRCs and address selected psychological and socio-cultural aspects of the processes shaping parenting quality and child development.

Our aim is to compare the parenting behavior (support, harsh discipline, and stimulation) of mothers from marginalized Roma communities and the majority population in Slovakia. We also examine the role of socioeconomic disadvantage and related worries in the differences in parenting behavior between these groups.



2 Materials and methods


2.1 Sample and setting

We used cross-sectional data from the first wave of the longitudinal RomaREACH study. The data were collected in 2021–2022 in Slovakia’s Prešov and Košice regions. Our sample consisted of 195 mothers of children aged 14–18 months. We chose this age because all children in Slovakia are invited for a mandatory preventive check-up at this age. Also, around this age, children typically enter a phase of rapid development of complex skills such as walking, talking, and problem-solving; progress can be seen in social interaction and emotional regulation, which enables to assess larger differences between children than at younger ages. Moreover, at this age, the influence of parenting becomes clearer since the quality of interactions with caregivers and opportunities for exploration and learning highly influence development (Benson, 2020). We focused on children and their mothers as mothers (especially in MRCs) are primary caregivers, and fathers who are involved in caregiving with infants of such a young age to a much lesser extent (Obrovská and Sidiropulu Janků, 2021; Čvorović, 2022) are less willing to participate in family research (Voicu and Popescu, 2009).

We included two groups of mothers in the sample: 93 mothers were from marginalized Roma communities (MRCs), and 102 mothers were from the Slovak majority population (general population of mostly middle-to-high socioeconomic status). Participants were recruited in three ways: (1) via pediatricians during regular preventive check-ups (mothers from both populations), (2) via Roma health mediators and social workers directly in the communities (mothers from MRCs), (3) via parental groups on social media (mothers from the majority). The primary recruitment route was via pediatricians during mandatory preventive check-ups. However, due to a crisis in primary pediatric care induced during the COVID-19 pandemic, which led to a work overload of pediatricians and thus less room to invest in recruitment, we also employed other recruitment routes. Using Roma health mediators and social workers who have the trust of community members as intermediaries for recruitment enabled us to reach a sufficient sample size, which would not have been possible otherwise, especially considering that the population living in MRCs is challenging to engage and thus underrepresented in the research.

The data were collected through a self-report questionnaire. The data collection took place either in the cooperating outpatient departments, in the community centers, or the households of mothers from medium to high socioeconomic status Slovak majority population. Mothers filled out paper questionnaires independently or with the assistance of researchers. We used assisted self-administered interviews to cope with the low literacy of mothers from MRCs. This regards a modification of other methods of collecting survey data, which has been shown to lead to data with good validity (Tourangeau and Smith, 1996). We obtained signed informed consent from all participating mothers. Participation in the study was entirely voluntary and confidential. The Roma REACH study was approved by the Ethics Committees in both the Prešov and the Košice regions and by the Ethics Committee of the Medical Faculty at P.J. Šafárik University in Košice under No. 03682/2022/OZ-20, “RomaREACH,” and 16 N/2021, respectively.



2.2 Measures

We assessed parenting, sociodemographic variables, and poverty-related feelings of stress and worries of mothers from marginalized Roma communities and mothers from the Slovak majority. To assess the degree of poverty, we included relatively objective indicators, such as maternal education and availability of water and electricity in the household, but also a subjective indicator, i.e., the degree to which everyday struggles of people living in poverty translate into feelings of stress. These measures were developed in close cooperation with Roma health mediators who have intimate knowledge of the context of MRCs and used in other studies with MRCs enabling to assess the degree of poverty on the lower socioeconomic spectrum, which is not possible using only educational level as an indicator (Gecková et al., 2014; Belák, 2020). Before the data collection, measures were tested in a pilot study, which included 405 mother–child dyads from MRCs and the majority population. A subsample of 30 mothers was interviewed about problematic items they found challenging to answer or understand. Qualitative and statistical analyses were performed. Necessary adaptations were made to increase the understandability of problematic items while preserving their meaning.


2.2.1 Parenting

Parenting was assessed using three domains of the comprehensive early childhood parenting questionnaire (CECPAQ), which covers five domains of parenting: i.e. support, harsh discipline, stimulation, structure, and positive discipline (Verhoeven et al., 2016). The CECPAQ was developed in the Netherlands to measure the parenting behavior of parents with children aged one to five, i.e., it covered our age group of interest. The questionnaire showed good psychometric characteristics (Verhoeven et al., 2016). The tool is currently used in diverse settings across and outside Europe. For our study aims, we excluded the domains Positive discipline and Consistency, which contain items asking about parental approaches applicable to older children of around 3 years of age with sufficient cognitive skills and self-regulation to understand and process rules and their explanations or consequences of certain behaviors (Montroy et al., 2016). We thus used the domains of the CECPAQ that are relevant for the optimal development of children in the targeted age range of 14–18 months, i.e., (1) support (13 items, Cronbach’s α = 0.81), which includes data on sensitivity, responsiveness, and affection, (2) harsh discipline (12 items, Cronbach’s α = 0.90), which includes data on verbal, physical, and psychological control, and (3) stimulation (13 items, Cronbach’s α = 0.83), which includes data on activities, exposure, and toys. The response categories indicated how often parents showed the described behavior: (1) never/does not concern me, (2) very rarely, (3) rarely, (4) occasionally, (5) very often, (6) always. Sum-scores ranged from 0 to 65 in support and stimulation and from 0 to 60 in harsh discipline. A higher score indicates more support and stimulation and more frequent use of harsh discipline practices.



2.2.2 Sociodemographic variables

The sociodemographic variables included in the study were the educational level of mothers and the availability of water and electricity in the household as a proxy variable of the degree of poverty.

The level of maternal education (Kolarcik et al., 2009) was assessed by the question: “What education did you complete? (Elementary school, Apprentice school, Secondary school, University).” We categorized mothers’ education into three categories: (1) elementary education, (2) secondary education, including apprentice school, and (3) university education.

We assessed the degree of poverty by determining the availability of water and electricity in the household using the question: “Is the following in your household? (Running water, Electricity)” (Gecková et al., 2014). The response categories were “Yes” and “No.” The households with the availability of both were categorized as: water and electricity available in the household. The households missing either water or electricity or both were categorized as: having no water and/or no electricity in the household.



2.2.3 Poverty-related feelings of stress and worries

We measured the Poverty-related feelings of stress and worries (Belák, 2020) by asking the questions: “Have you been worried/experienced stress about the following in the past 3 months?” (10 items, Cronbach’s α = 0.79) (see Appendix 1 for the topics that might generate feelings of stress and worries used in the questionnaire). The response categories for each topic were “Yes” and “No.” We created a sum score for each participant, i.e., a sum of the ‘Yes’ answers provided for each question, with a higher score indicating more poverty-related feelings of stress and worries. This sum-score was categorized as: (1) no worries, (2) one to two worries, and (3) three or more worries.




2.3 Statistical analyses

First, we described the sample using descriptive statistics. Differences between the two groups (mothers from marginalized Roma communities vs. mothers from the majority) were assessed using non-parametric Mann–Whitney U-tests for continuous variables which were not normally distributed and Chi-square tests for dichotomous variables. Second, we performed simple regression analyses (Model 1) to assess the relationship between belonging to one group and parenting domains ‘support’, ‘harsh discipline’, and ‘stimulation’. After that, we performed multiple regression analyses adjusting for infants’ sex and maternal age (Model 2) as these might influence the relationships as found (Camberis et al., 2016; Morawska, 2020). We created dummy variables for elementary and secondary education with university education as a reference category. Next, we performed multiple regression analyses additionally for maternal education, availability of water and electricity in the household, and poverty-related feelings of stress and worries (Model 3) to assess the contribution of these indicators of disadvantage to the differences in parenting between mothers from MRCs and the majority population. We computed bootstrapped estimates and confidence intervals (CIs) for the support and the harsh parenting domains, as the residuals of these models were not normally distributed. Third, we conducted mediation analyses to assess whether the educational level of mothers, the degree of poverty, and poverty-related feelings of stress and worries mediated the differences in parenting behavior between the two groups. SPSS 23 for Windows was used for the first two steps, and the R Package for Causal Mediation Analysis (Tingley et al., 2014) was used for the third one.




3 Results


3.1 Description of the sample

Table 1 and Figure 1 show the descriptive statistics for mothers from marginalized Roma communities and mothers from the majority population. A few significant differences between the groups were found. In MRCs, compared to the majority population, the maternal age and education were lower. In contrast, the number of children in the household and poverty-related feelings of stress and worries were higher in MRCs. Access to water and electricity was less available in MRCs compared to the households of mothers from the majority. Significant differences were also found between the two groups in all three parenting domains, with mothers from the majority scoring higher in support and stimulation and mothers from MRCs scoring higher in harsh discipline.



TABLE 1 Description of the studied groups: mothers from the marginalized Roma communities vs. mothers from the majority population in Slovakia.
[image: A table compares characteristics between marginalized Roma communities (93 participants) and the majority population (102 participants), totaling 195. Categories include sex, age of children, age of mothers, household size, maternal education, access to water and electricity, and poverty-related stress. Notable differences include higher maternal education in the majority group and greater stress in Roma communities. Statistical significance is noted, with p-values illustrating differences in maternal age, household size, maternal education, water and electricity access, and stress levels (p < 0.001).]

[image: Bar chart showing scores on parenting domains for MRCs and Majority across three categories: Support, Stimulation, and Harsh Discipline. MRCs scored higher in Support and Stimulation, while Majority scored lower in Harsh Discipline. Statistical significance is indicated with p-values less than 0.05 and 0.001.]

FIGURE 1
 Comparisons of the mean scores (Mann–Whitney U test) and standard deviations for support, stimulation, and harsh discipline in mothers from marginalized Roma communities (MRCs) and mothers from the majority population in Slovakia.




3.2 Differences between mothers from marginalized Roma communities and the majority

Table 2 shows the results of the linear regression analyses. In all three parenting domains, mothers from marginalized Roma communities and mothers from the majority population differed significantly (Model 1; Figure 1). Mothers from MRCs reported less support and stimulation and more use of harsh discipline practices compared to mothers from the majority population. After adjusting for sex and maternal age (Model 2), the relationships remained statistically significant for harsh discipline and stimulation.



TABLE 2 Comparison of parenting (support, harsh discipline, and stimulation) of mothers from marginalized Roma communities (MRCs) with that of the majority population (‘majority’) in Slovakia, crude and adjusted for infant sex and maternal age using simple and multiple linear regression analyses.
[image: A table outlines the coefficients and confidence intervals for three models analyzing support, harsh discipline, and stimulation against several variables, including maternal reading confidence (MRCs), sex, maternal age, and maternal education (with university as reference). Model 1 is crude, Model 2 adjusts for infant sex and maternal age, and Model 3 additionally adjusts for socioeconomic disadvantage. Significant findings at different p-levels are marked with asterisks. Socioeconomic disadvantage includes maternal education, water and electricity availability, and stress-related poverty feelings.]

Adding maternal education, availability of water and electricity in the household, and poverty-related feelings of stress and worries to Model 2 further decreased the strength of the relationships for all three parenting domains and left stimulation as the only domain with a significant association. In the presence of other covariates in Model 3, the availability of water and electricity was significantly associated with stimulation only (see Model 3).



3.3 Mediation analyses

Out of the three studied socioeconomic disadvantage-related variables (maternal educational level, availability of water and electricity in the household, and poverty-related feelings of stress and worries), none were significantly associated with support. As for stimulation, all three socioeconomic disadvantage-related variables were significantly associated: elementary maternal education (B/CI: −11.41/−13.68; −9.14), availability of water and electricity in the household (11.57/8.97; 14.17), and poverty-related feelings of stress and worries (−1.76/−2.40; −1.12). The same was the case for harsh disciplining: elementary maternal education (4.93/2.49; 7.37), availability of water and electricity (−3.05/−5.85; −0.26), and poverty-related feelings of stress and worries (0.90/0.27; 1.52).

Next, we found only one mediation effect. The effect of belonging to the marginalized Roma communities vs. belonging to the majority population on the outcome of stimulation in parenting was mediated by the availability of water and electricity in the household. This model (Figure 2) showed a significant direct effect (−8.57/−12.63; −4.17) and a significant indirect effect (−1.32/−3.04; −0.10), both contributing to a significant total effect of the exposure on the outcome (−9.90/−14.16; −5.72).

[image: Diagram illustrating a mediation model with three variables. "MRC vs. majority mothers" impacts "Stimulation parenting domain" directly with a coefficient of negative nine point ninety and indirectly through "Availability of water and electricity in the household". Path a shows a negative zero point fifty-three effect, and path b shows a positive three point seventy-seven effect. The direct effect on "Stimulation parenting domain" is negative eight point fifty-seven. Asterisks indicate statistical significance.]

FIGURE 2
 The mediation effect of availability of water and electricity in the household in the association between MRC vs. majority mothers and stimulation in parenting. *p < 0.05; **p < 0.01; ***p < 0.001.


Notes: a is the effect of MRC vs. majority mothers on the availability of water and electricity in the household, b is the effect of availability of water and electricity in the household on the stimulation parenting domain, c’ is the direct effect of MRC vs. majority mothers on the stimulation parenting domain and c is the total effect of MRC vs. majority mothers on the stimulation parenting domain.




4 Discussion

Our study aimed to compare the parenting behavior (support, harsh discipline, and stimulation) of mothers from marginalized Roma communities and the majority population in Slovakia and examine the role of socioeconomic disadvantage and related worries in the differences in parenting behavior between these groups. We found significant differences in parenting between the two populations, especially in harsh disciplining and stimulation. We also found that the degree of poverty (availability of water and electricity in the household) partially explained the differences in stimulation in parenting.

First, our findings indicate that mothers from MRCs use harsh discipline practices (verbal, physical, and psychological control) more frequently compared to mothers from the majority population and that lower education, higher degree of poverty, and the number of poverty-related feelings of stress and worries are significantly associated with more frequent use of harsh disciplining. These findings align with previous research. Numerous researchers confirm that parents reporting higher levels of stress use more punitive and control-oriented exchanges with their children (Conger and Donnellan, 2007; Roubinov and Boyce, 2017) and that additional years of maternal schooling reduce the usage of harsh parenting practices (Jansen et al., 2012; Cuartas, 2022). Financial hardship concerning harsh disciplining was studied, for example, by Anderson et al. (2022), Jansen et al. (2012), Ho et al. (2022), and Respler-Herman et al. (2011), confirming its contribution to harsh parenting. Our results suggest that the level of harsh parenting mothers engage in is related to their socioeconomic disadvantage and related worries.

Second, we found that mothers from MRCs stimulated their children less than mothers from the majority with the included sociodemographic variables (maternal education, degree of poverty) and the number of poverty-related feelings of stress and worries being significantly associated with stimulation. Our results align with previous research confirming that highly educated mothers invest more time in basic care and play with their children than less-educated mothers (McLanahan, 2004). Low income, typically associated with poverty, is also proven to be related to poorer involvement of parents in children’s play activities (Kalil and Ryan, 2020). The experience of poverty seems to be linked to the lack of stimulation via parental emotional distress (Iruka et al., 2012). When it comes to belonging to the group (MRC vs. majority) being a predictor of stimulation, the explanation may be that ethnic minority mothers do not only experience heightened stress related to their socioeconomic status but also experience stressors specific to their minority status, which has also been previously found to affect parenting quality negatively (Leidy et al., 2010; Nomaguchi and Milkie, 2020). The level of maternal involvement in interacting with their children in a stimulating way depends on their educational level, the degree of poverty, and the amount of stress and worries related to the poverty they experience. The differences in how mothers stimulate their children also seem to have their origin in the group a mother belongs to, MRC or majority.

Third, we found that support differed little between mothers from MRCs and mothers from the majority, and the differences disappeared when adjusting for the lower age of Roma mothers. The findings on the role of maternal age as a significant predictor of the level of support confirm previous research. For example, Camberis et al. (2016) found that older mothers are more psychologically mature and that this maturity indirectly contributes to more sensitive and mind-minded interactions between the mother and her infant. At the same time, the environment created by poverty makes adolescent motherhood more likely (Cook and Cameron, 2020). Thus, it is likely that the younger the mother from MRC, the more challenges she faces in providing sensitive, responsive, and affectionate parenting to her children.

Finally, we found that only poverty, i.e., ‘availability of water and electricity in the household’, partly mediated the differences in stimulation between mothers from MRCs and mothers from the majority in Slovakia. Deprived parents who experience a high degree of poverty may face a range of challenges that can impact their ability to provide a nurturing environment for their children (Gershoff et al., 2007; Kalil and Ryan, 2020). Households with limited access to basic amenities cannot afford to create a more stimulating environment for their children to engage in learning activities together. However, limited access to water and electricity does not prevent mothers from being supportive or using a positive disciplinary approach. A possible explanation for poverty-related distress, not explaining the differences between the two groups of mothers in stimulation, is that stress is a highly subjective experience. Two individuals experiencing the same stressful event may appraise and thus cope with the stressful event differently (Jacoby et al., 2021). Regarding maternal education, the collinearity with the group a mother belongs to may be too high for the mediation effect to occur. It seems understandable that poverty explains the differences in stimulation between the groups of mothers since only when the most elementary needs are met can parents acquire the capacity to provide a stimulative environment for their children (Maslow, 1954). There may also be other potential mediators related to stimulation, which we did not study. Often, families in MRCs have a higher number of children. Thus, the attention of mothers must be split between more siblings who take over some of the responsibilities and engage in activities with their younger siblings simultaneously. Nevertheless, poverty partially explains less stimulating parenting in MRK, which might be related to the fact that the parental mental and material capacity to focus on their children is limited in an environment characterized by poverty, such as in MRCs.


4.1 Strengths and limitations

Our study, which uses cross-sectional data from the first wave of the longitudinal RomaREACH study, is one of the first to focus on mothers’ parenting in MRCs. It brings insights into how parenting in this specific context differs from that of the majority population in the same region and addresses the contribution of severely adverse socioeconomic factors using multiple regression and mediation analyses. Moreover, studies on parenting usually do not focus on parenting approaches to children at such a young age. Using CECPAQ to measure parenting allowed us to look at multiple dimensions simultaneously. Our findings confirm the adverse effect of poverty on the quality of parenting on one hand and on the other hand point to the complexity of disadvantage accumulated in the environment of MRCs, which translates into the challenges of parenthood. These findings have a potential for informing evidence-based early interventions aimed at disadvantaged families. The study’s main limitations are the size of the sample and its cross-sectional design. The limited sample size lowered the power of the study to detect all effects and differences, implying that only large differences and a strong mediation could be detected. A cross-sectional design hinders conclusive inferences about causality and long-term outcomes. Furthermore, we collected self-reported data, which may be prone to social desirability. However, we reduced the likelihood of that by providing a safe environment for the mothers when answering the questions. Data from the mothers living in MRCs were mostly collected via assisted self-administered interviews in the Slovak language, whereas data from mothers out of the majority were collected via self-reported questionnaires. We did so to cope with illiteracy, which we considered a more serious source of non-response and bias than using two different types of administration, with both types having been shown to lead to reliable and valid data (Tourangeau and Smith, 1996). Also, the challenging setting in which the study was conducted led to lower response rates and might have impacted the selection of the respondents (especially approaching mothers via social media). We were not able to include either Roma mothers with higher socioeconomic status outside of MRCs nor mothers from a majority living at a level of disadvantage comparable to that of the vast majority of mothers from MRCs included in our sample. This implies that the groups, as compared, are rather distinct and represent opposite sides of the socioeconomic spectrum. This somewhat limits the generalizability of the findings as Roma are a very heterogeneous ethnic group in terms of living conditions and levels of integration (Zachar Podolinská and Škobla, 2018). However, our findings may be representative of the subsection of the Roma population living in poverty in communities characterized by social and physical distance from the majority population; because of their novelty, they need confirmation in future studies.



4.2 Implications for practice, policy, and research

We found differences in harsh disciplining and stimulation, which imply a need for supporting marginalized Roma mothers to provide stimulating care to their children by having a range of respectful alternatives to harsh disciplining at hand. A good example of a culturally sensitive and effective intervention in the Slovak environment is the project Omama (Cesta von, 2023). Trained women from MRCs called Omamy regularly visit hundreds of families in their home environment. They teach mothers how to effectively stimulate their children’s development by playing with them during regular lessons. The advantage lies in employing women who speak the community’s language and live within it, thus having an in-depth knowledge of the settings and of the families they work with. We also found that maternal education, access to water and electricity in the household, and poverty-related stress and worries are all significantly associated with harsh discipline and stimulation. Supporting the education of women from MRCs, in general, can give them the tools they need to break the cycle of poverty and ultimately provide a more nurturing environment for their children. Securing access to water and electricity would undoubtedly make parenting less challenging and stressful.

The differences in stimulation between the two groups of mothers were partly mediated by the degree of poverty, i.e., the availability of water and electricity in the household. The very first step in supporting mothers in better stimulating their children should be securing access to basic amenities such as water and electricity. Only after the fundamental needs are met all other policies aimed at marginalized Roma mothers and their children can be of benefit. Further research should explore whether the differences between mothers from MRCs and mothers from a majority group also hold for other countries and settings. Moreover, enriching self-reported with observational data on parents interacting with their children may add, as well as qualitative research providing insights into how optimal parenting is perceived in MRCs and what challenges mothers face in parenting. Future research might also consider assessing the role of different social and cultural capital (Qi et al., 2023) in parenting. On top of that, adding measures on stress and worries specific to their minority status could be considered in addition to stress and worries stemming from poverty. Finally, longitudinal designs and use of biological parameters could give more insight into the causal pathways between the predictors and parenting domains.




5 Conclusion

We found significant differences in parenting between mothers from MRCs and mothers from the majority in Slovakia, especially in the harsh discipline and stimulation domains. Both harsh discipline and stimulation were significantly associated with the age of mothers, maternal education, degree of poverty, and the amount of poverty-related stress and worries. The degree of poverty had a mediator role, partly explaining the differences in stimulation between mothers from MRCs and mothers from the majority in Slovakia. Our results may inform intervention efforts aimed at families from disadvantaged environments to overcome the negative effects of poverty on parenting practices.
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Background: Children with visual impairment and additional disabilities (VIAD) have difficulty accessing the visual information related to their parents’ facial expressions and gestures. Similarly, it may be hard for parents to detect their children’s subtle expressions. These challenges in accessibility may compromise emotional availability (EA) in parent–child interactions. The systematic use of the bodily-tactile modality for expressive and receptive communicative functions may function as a strategy to compensate for a child’s lack of vision. This multiple-case study explored the effects of a bodily-tactile early intervention for three mothers and their one-year-old children with VIAD.
Methods: Video data from baseline, intervention, and follow-up sessions were analyzed using a bodily-tactile coding procedure and EA Scales.
Results: During the intervention, all mothers began to use a more bodily-tactile modality in early play routines and in different communicative functions. They increased their use of anticipatory cues, noticing responses, and tactile signs. Moreover, the children were more emotionally available to their mothers during the intervention and follow-up compared to the baseline.
Conclusion: The results indicated that, during a short intervention, mothers could adopt a systematic use of the bodily-tactile modality in interactions with their children with VIAD. The results also suggest that, when mothers increased flexibility in communication channels, it was positively linked to their children’s EA.
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1 Introduction

Early parent–child interaction creates the basis for a child’s development. However, early interactions may be compromised if a child has a visual impairment (VI) and additional disabilities (AD), such as motor or intellectual disabilities or hearing impairment. AD is not a diagnostic category. It is a heterogeneous concept, as each child with VIAD can have different degrees and combinations of associated disabilities besides VI. Even normal hearing does not guarantee harmonious interactions between children with VIAD and their parents. Rowland (1984) found that early vocal interactions between children with VIAD and their mothers were characterized by a lack of reciprocity. Generally, children with VIAD can be less responsive and take fewer initiatives in interactions with their parents, which, in turn, can change their parents’ interaction style to be increasingly directive or intrusive (Grumi et al., 2021). The lack of responsiveness in children with VIAD may be due to their difficulties accessing visual information from their parents’ gazes, gestural expressions, and actions. Likewise, parents may not detect their children’s atypical gestural and bodily expressions (e.g., Fraiberg, 1971; Nafstad and Rødbroe, 2015). These challenges may hamper their emotional availability (EA) in early interactions (Sterkenburg et al., 2022).

EA refers to a safe, emotionally connected relationship between children and their caregivers (Biringen, 2008). This connection is expressed through eye contact, facial expressions, gestures, and words. An assessment using EA Scales focuses on the transactional relationship of the adult-child dyad. That is, adults’ and children’s behaviors are evaluated in relation to each other, rather than as separate behaviors (Biringen et al., 2022). EA has four scales for adults (sensitivity, structuring, non-hostility, and non-intrusiveness) and two scales for children (responsiveness and involvement). In typically and atypically developing children, EA is connected to their quality of attachment, empathy, emotion regulation, symbolic play, and social and language development (e.g., Pressman et al., 1999; Venuti et al., 2008; Biringen et al., 2014; Feniger-Schaal and Joels, 2018).

Children’s disabilities can compromise EA in parent–child interactions. However, research has shown that, on average, parents of children with disabilities have adequate EA, which means that their mean scores in the four adult dimensions are similar to those of parents of typically developing children (de Falco et al., 2009; Kubicek et al., 2013; Bentenuto et al., 2020; Shahar-Lahav et al., 2022). Nevertheless, parents of children with sensory impairments may experience difficulties in their emotional relationships with their children. Campbell and Johnston (2009) reported that sighted mothers of children with VI had some challenges in EA sensitivity and EA structuring. Similarly, Paradis and Koester (2015) found that hearing mothers of deaf children scored lower in EA sensitivity than hearing mothers of hearing infants. Children with disabilities show variability in their EA. Gul et al. (2016) found that a higher developmental age is associated with higher EA scores in children with autism spectrum disorders (ASD), other psychiatric disorders, and developmental delay. However, in the study by Bentenuto et al. (2020), the EA scores in children with ASD were predicted by symptom severity and not by their cognitive functioning. In children with cerebral palsy, lower EA scores have been found to be associated with hyperactivity and inattention (Barfoot et al., 2017).

EA between parents and their children with VIAD could be enhanced if the bodily-tactile modality (touch and movements) is used to improve the accessibility of interactions. Indeed, the research suggests that touch and EA have a positive link in interactions between mothers and their children with sensory impairments. Pipp-Siegel et al. (1998) found that in mothers of two-year-old children with hearing impairment or deafness, a lower EA score in nonhostility was related to decreased mutual touch in interactions, which suggests that touch is an important mode of communication with children with hearing impairments. Paradis and Koester (2015) also found a positive association between maternal touch and EA in interactions with deaf children. Moreover, they discovered that the EA dimensions had different correlations with the specific functions of maternal touch. Finally, Peltokorpi et al. (2020) discovered that the mother’s use of the tactile modality in imitating her child with congenital deafblindness (CDB) had a positive impact on their EA (mother and child dimensions).

Mothers with VI use touch naturally to compensate for their lack of vision in their interactions with their infants (Rattray and Zeedyk, 2005; Chiesa et al., 2015). Moreover, professionals have developed tactile strategies to support the communication and learning skills of children with VIAD (e.g., McLinden and McCall, 2002; Chen and Downing, 2006; Nicholas, 2010). This is based on the understanding that the same communicative functions can be conveyed by different modalities (Stern, 1985). Thus, tactile strategies differ from the typical use of social touch in interactions with children (cf. Cascio et al., 2019) and aim to transmit diverse social signals, such as the anticipation of actions (Goold and Hummell, 1993) or responsiveness in the bodily-tactile modality (Nafstad and Rødbroe, 2015). The tactile modality can also be used to convey cultural language through tactile sign language, which originates from visual sign language (Mesch and Raanes, 2023). In addition, early play routines can be modified to include a bodily-tactile frame. In this way, their content becomes accessible to children with VIAD and a resource for their participation through movements and gestures (Nafstad and Rødbroe, 2015).

Although tactile strategies were described in the literature decades ago, only a few papers have studied their benefits or the process of how sighted persons learn to use them. Therefore, this study investigated mothers’ use of the bodily-tactile modality by utilizing a bodily-tactile coding procedure. In an earlier study, Lindström (2019) found that care workers applied different tactile strategies in transforming information from visual sign language into bodily-tactile communication with a young man with a severe combined visual and hearing impairment. Moreover, Peltokorpi et al. (2020, 2023) discovered that an intervention increased mothers’ use of the bodily-tactile modality in interactions with their children with CDB and VIAD. The results suggested that the gestural expressions of the child with VIAD were based on his bodily-tactile play experiences. Similar findings have been documented in other studies (Ask Larsen, 2003; Brede and Souriau, 2016; Forsgren et al., 2018). However, otherwise competent parents of children with VIAD may not have knowledge of the compensatory use of the bodily-tactile modality and its potential for their children’s development. Thus, they may need early intervention to learn tactile strategies and how to access their children’s atypical expressions.

To date, only a few studies have explored the effects of early interventions for 0–2-year-old children with VIAD and their parents. Two studies used a video feedback intervention (Platje et al., 2018) and an interactive technology-based play mat, Barti-mat (Dyzel et al., 2023) to foster parents’ sensitivity. Other interventions utilized music therapy (Metell, 2015), daily routines (Chen et al., 2007), and early play routines (Rogow, 1982) to enhance interaction and communication between children with VIAD and their parents.

The utilization of play routines in early interventions (Rogow, 1982; see also Chen, 1996) is based on research showing that these games are optimal contexts for children to develop their communication skills through active participation (Ratner and Bruner, 1978; Fantasia et al., 2014; Nomikou et al., 2017). Parent-infant interaction games (e.g., nursery rhymes) are developmentally easier activities for children to join than games with objects (Trevarthen, 1980; Fantasia et al., 2014). Interaction games can be divided into “conventional games,” which include invariant conventional roles for the child and the adult (e.g., pat-a-cake) and “non-conventional games,” which do not have conventional roles (e.g., tickling; Camaioni and Laicardi, 1985). Parents embed their children’s actions in the games and respond to them as though their actions were intentionally produced (Rączaszek-Leonardi et al., 2013). This process enhances the children’s communication skills, and, gradually, their actions shape into gestures and words (Ratner and Bruner, 1978). Moreover, parents’ structuring of play has an impact on their children’s engagement (Nomikou et al., 2017; Fantasia et al., 2019). For instance, parents’ verbal and non-verbal actions related to anticipating upcoming actions help their children prepare for play sequences and participate in them (Nomikou et al., 2017).

A review of the research indicates a need for early interventions focused on the quality of parent–child interactions in families with children with VI (Grumi et al., 2021). However, at present, early intervention providers find their education inadequate to serve visually impaired young children (Ely et al., 2020), which necessitates evidence-based guidelines for professionals. The present study fills this gap in knowledge by investigating the effects of bodily-tactile early intervention on mothers and their children with VIAD. The intervention aimed to increase accessibility in early interactions between mothers and their children with VIAD through the bodily-tactile modality. It was designed based on wide literature on interventions for children with VI or VIAD (e.g., Fraiberg, 1971; Rogow, 1982), tactile strategies (e.g., McLinden and McCall, 2002; Chen and Downing, 2006), an intervention model for children with CDB (Nafstad and Rødbroe, 2015), and the mentalization-based parent–child intervention model called “Nurture and Play” (Salo et al., 2019).

Earlier intervention studies did not systematically guide parents to use the bodily-tactile modality in interactions with their children with VIAD. Moreover, none of them assessed EA in parent–child interactions. EA captures the dyadic emotional aspects of the parent–child relationship that underlie the development of secure attachment as well as the child’s emotional regulatory skills. Focusing on EA is important because children with intellectual disabilities are at an increased risk of attachment difficulties (Hamadi and Fletcher, 2021). Moreover, children with VIAD are at risk of developing emotional and behavioral problems (Alimovic, 2013), and there is a need to acquire more knowledge of the resources that may prevent problems from arising. Furthermore, it is important to gain more knowledge about EA in interactions between children with VIAD and their parents because there is a lack of research on the topic. Lastly, EA Scales could be a more appropriate method to use in assessing children with VIAD than other constructs, as they address both the adult and the child and contain guidelines for assessing children with disabilities.


1.1 Aims and hypotheses

The following research questions were addressed in this study: (a) How do mothers of children with VIAD use the bodily-tactile modality in early play routines and different communicative functions before, during, and after the intervention? (b) What is the quality of the emotional relationship between the mothers and their children with VIAD before, during, and after the intervention? We hypothesized that the mothers would increase their use of the bodily-tactile modality in interactions with their children with VIAD during the intervention and become more aware of their children’s bodily expressions, which, in turn, would elevate the scores on EA adult sensitivity and child responsiveness.




2 Methods


2.1 Participants

The participant children were searched with the following criteria: (a) maximum age of 2 years, (b) severe VI, (c) preverbal language skills (no more than 10 words or signs in use), and (d) Finnish as the language spoken at home. Staff members at university hospitals distributed an information letter about the study to the candidate families. The letter informed them that interactions between parents and their children with VIAD can be supported by guiding parents to use communication strategies that their children can understand. The letter also contained information about the place of the intervention (home or another environment, if preferred), the number and duration of the visits, the video-recording of the sessions, and the use of the videos as part of the guidance. The volunteer mothers contacted the first author by telephone, and the mother and father of each child gave written consent for their children’s participation. The study was approved by the ethics committee of the Helsinki and Uusimaa Hospital Districts, and it received a research permit from university hospitals in southern Finland.

Thea, Sara, and Alex were used as pseudonym names for the participant children. Their case histories were collected through medical records and a parental interview designed for this study. The interview consisted of questions related to the children’s early development, use of different senses, motor abilities, play, communication, emotional expressions, and family. All the children had cerebral/cortical visual impairment (CVI). There was no information available on the degrees of their VI. The additional disabilities of the children consisted of cerebral palsy and developmental delays. Sara received a diagnosis of intellectual disability during this study. All the children had epilepsy. However, the children’s hearing was reported to be normal. Only Sara had received speech therapy, which was delivered approximately once a month in her kindergarten. The mothers of Thea and Sara work as healthcare professionals, and Alex’s mother is a homemaker. The characteristics of the participating children are described below.

Thea (1.0 years old). The etiological causes of Thea’s disabilities were severe birth asphyxia and infection. She spent long periods in the hospital during her first 6 months. She then lived at home with fragile health and required nursing assistance. Thea had her first appointment with an ophthalmologist when she was nearly 2 months old and was diagnosed with CVI at the age of 3 months. She was able to detect moving toys with a strong contrast in color. Thea did not start reacting to sounds (e.g., rattles) until the age of 9–10 months. She could make eye contact for only a moment. However, she liked to make contact with other people through touch. Thea expressed herself through smiling, facial expressions, vocalization, and crying. She did not imitate her parents’ expressions. Her parents had used haptices (touch messages; Lahtinen, 2008) with Thea to anticipate actions (e.g., touching Thea’s chest before taking off her playsuit). Thea enjoyed early play routines in which her parents moved her hands and legs and provided her with strong sensory experiences. Thea’s mother expressed a wish to receive guidance on how to enhance reciprocal interactions with Thea and develop her use of touch messages.

Sara (1.9 years old). The etiological causes of Sara’s disabilities were prenatal hypoxic–ischemic encephalopathy and severe anemia as a newborn. She spent around 6 weeks in the hospital after birth. Sara had her first appointment with an ophthalmologist when she was nearly 1 month old and was diagnosed with CVI at the age of 3 months. Sara could see objects with distinct figures or bright colors and detected them best from a distance of 20–30 cm. She could make eye contact for short moments. She expressed herself through facial expressions, vocalizations, crying, and bodily expressions (e.g., kicking her feet or pulling her hand away). Sara smiled when she heard her parents’ voices or other interesting sounds and enjoyed being in her parents’ laps. She could sometimes vocally imitate her parents’ expressions if the parents first imitated her. Sara’s mother used toys and exercises from physiotherapy to play with her. She wished Sara could develop her expressive communication and that their interactions could become more reciprocal.

Alex (1.7 years old). The etiological cause of Alex’s disabilities was severe birth asphyxia. He was born preterm, spent approximately 1 month in the hospital after birth and needed periods of hospitalization afterwards. His parents received help with his care, and Alex spent weekends in a temporary care unit. Alex had his first appointment with an ophthalmologist when he had a corrected age of 4 months. The ophthalmologist’s examination suggested a brain-based VI. Alex liked being touched and close to others. He expressed himself through facial gestures, smiling, crying, laughing, and body movements. He did not imitate his parents’ expressions. Alex’s mother used stretching, chatting, and toys to play with Alex. It was not clear how much Alex could perceive visually; however, he had some functional vision. Alex’s mother wished Alex could communicate in some way and that he could have positive play experiences.



2.2 Design and procedure

This paper is a replication study of a pilot study (Peltokorpi et al., 2023), with modifications. Four baseline recordings instead of three were used to obtain a longer baseline period. The therapist met with each family 15 times in their homes. The parents were interviewed during the first meeting. Based on the parents’ decisions, only the mothers participated in the intervention with their children. Free play between the mother–child dyads was recorded with two video cameras in all the sessions. The optimal time of day for each child was chosen for the recordings. Two video recordings were made during each intervention session. The first recording included guided play with the therapist, the child, and the mother, and the latter included free play between the mother and her child. Before all the free play recordings, the mothers were asked to play with their children as they liked. During the recordings, Thea had nausea and difficulty breathing, Sara had frequent epileptic seizures, and Alex was medically very fragile and had frequent serious respiratory infections and breathing difficulties. After the data collection, each child received a toy gift card of 25 euros maximum. The process of data collection is illustrated in Figure 1. “A” refers to sessions without intervention and “B” to intervention sessions.

[image: Flowchart with three sections inside a right-pointing arrow. Left section: "Baseline: A1-A4, Interview: A1". Middle section: "Intervention: B5-B12". Right section: "Follow-up: A13-A15".]

FIGURE 1
 Data collection process.



2.2.1 Baseline

Four baseline recordings (A1–A4) were made weekly at home, with some exceptions. Due to Thea’s illness, there were 3 weeks between recordings A2–A3. For Alex, there were 2 weeks between recordings A1–A2 and A3–A4. During the baseline, the therapist did not inform the mothers about the content of the intervention to keep their interactions as natural as possible.



2.2.2 Intervention

The intervention was founded on theories emphasizing the role of parent–child interactions in children’s development (e.g., Sameroff and Chandler, 1975; Vygotsky, 1978; Bronfenbrenner and Ceci, 1994). The transactional model of development highlights that children and their social environments have bidirectional effects on each other (Sameroff and MacKenzie, 2003). This model views the development of children as an outcome of the individual child and his or her experiences of social interactions with others over time (Sameroff and Chandler, 1975). Based on this theory, we focused the intervention on the mothers and aimed to make the mother–child interactions more accessible through the bodily-tactile modality. We expected that by increasing accessibility, there would be more reciprocity in their social encounters. First, we guided the mothers to use the bodily-tactile modality in early play routines and in different communicative functions. Second, we guided the mothers in detecting their children’s bodily expressions and responding to them through touch.

The eight intervention sessions (B5–B12) lasted a maximum of 90 min each. The average session lasted approximately 45–60 min. Thus, the total amount of intervention was approximately 480 min. The intervention sessions were recorded weekly at home, with some exceptions. Due to Alex’s illness, a one-week adaptation training course, holidays, and other family reasons, there were 2 weeks between recordings B7–B8, 3 weeks between recordings B8–B9, and 2 weeks between recordings B9–B10, B10–B11, and B11–B12. There were no exceptions in the recordings of Sara or Thea. After the last free play recordings (A4), the therapist informed the mothers of the content of the intervention and gave them their first instructions. The intervention was individualized for each mother–child dyad and built on their natural interaction patterns. That is, there were different emphases for the mothers regarding the themes of the intervention. The intervention was designed and implemented by the first author, a speech-language pathologist (MA) with a specialization in communication and CDB (MSc). After the intervention, the mothers were asked to give feedback using a feedback form and a video-recorded interview. The structure of the intervention sessions consisted of the following parts:

	1. Discussion and video feedback. The therapist used discussion, video examples, and modeling to inform the mothers of how the bodily-tactile modality can be used in early social play routines and in different communicative functions. Moreover, the mothers were shown video clips demonstrating reciprocal interactions with their own children. The mothers received folders that included brief texts about the themes of the sessions and the lyrics of the songs, which aimed to help them memorize the information. They were also given an information sheet on useful books, articles, and webpages.
	2. Triadic play session. During the play sessions, the therapist modeled the mothers’ bodily-tactile early play routines without toys. Early play routines without toys were utilized because they were considered developmentally easier activities for children to join than games with toys (Trevarthen, 1980). Moreover, the therapist modeled the different communicative functions of touch for the mothers, and the mothers repeated the modeled games and actions in interactions with their children after the therapist. The therapist informed the mothers that their children could use tactile contact instead of eye contact (Peltokorpi et al., 2023). She showed the mothers how to create slots for turn-taking through longer waiting times, which has been found to be important for increasing the participation of children with VIAD (Johnson and Parker, 2013). She guided the mothers to observe their children’s movements during the slots and notice them through the bodily-tactile modality (e.g., touching the child’s leg after his/her leg movement; Figures 2A1,A2). Noticing the children’s expressions through the sense of touch was used to inform them of their mothers’ attention and interest and to foster the children’s agency (Nafstad and Rødbroe, 2015). In addition, the mothers practiced how the bodily-tactile modality could be used for anticipating actions (e.g., touching the child’s hands before grasping them; Figures 2B1,B2). This aimed to help the children prepare for the actions (Goold and Hummell, 1993) and participate in them. Moreover, the therapist showed the mothers how imitation in the bodily-tactile modality can be used to enhance turn-taking (Hart, 2006; Peltokorpi et al., 2020). Furthermore, coactive signs (Figure 2C) and body signs (Figure 2D) were introduced as accessible forms of manual signs. In coactive signing, the adult makes the sign together with the child by guiding his or her hands in sign production (Chen and Downing, 2006). Body signs are manual signs that the adult makes on the child’s body (Lee and MacWilliam, 2008). While practicing these new tactile strategies, the mothers were also encouraged to continue verbal interactions with their children with VIAD as they normally did.
	3. Free play. Free play between the mothers and their children was recorded during each intervention session. Lastly, the mothers were given suggestions on the functions of touch and bodily-tactile games that they could practice with their children the following week.

[image: A series of six illustrations showing a person playing and interacting with a baby. In A1 and A2, the baby is on their back with arms raised, while the person is kneeling beside them. In B1 and B2, the person is engaging with the baby by holding their hands and feet. Illustration C shows the person cradling the baby and placing something in their hands. In illustration D, the baby is lying on their back with the person's hand on their stomach.]

FIGURE 2
 Illustrations of different communicative functions of touch: noticing (A1,A2), anticipatory cues (B1,B2), co-active signing (a modified sign) (C), body sign (D). Illustrations: Saara Koivula.




2.2.3 Follow-up

The follow-up sessions were carried out 1, 5, and 9 weeks after the last intervention session, with one exception. Due to the coronavirus pandemic, Alex’s A15 recordings were made 24 weeks after the last intervention session. He stayed for about 3 months in the temporary care of children between recordings A14–A15.




2.3 Data analysis

Free play recordings from four baseline, three intervention, and three follow-up sessions were analyzed for each family. One recording from the beginning, middle, and end of the intervention, in which the child was most actively interacting with his or her mother, was used in the analysis. The selection was made by the first author based on a qualitative evaluation of the recordings. The length of the baseline, intervention, and follow-up recordings varied from 9 to 17 min for Thea, from 10 to 14 min for Sara, and from 10 to 11 min for Alex. The length of each recording was edited and rounded to the nearest full minute (e.g., 09:00 or 14:00) to compare the frequencies of the coded bodily-tactile phenomena per minute. Full recordings were used in the analysis with the EA Scales.


2.3.1 Bodily-tactile coding procedure

ELAN (2021) (Version 6.2) software was used in the coding. The mothers’ bodily-tactile actions were coded in their contexts. That is, the previous and subsequent actions of the mother and child were noted when evaluating the relatedness between the actions. This was necessary to enable coding of the mothers’ anticipatory cues and touches related to noticing. Mutually exclusive categories were used in the coding (see the coding procedure in detail in the Appendix). However, if there were two bodily-tactile actions belonging to different categories appearing at the same time (e.g., a nonconventional play and a touch related to noticing), both actions were coded. This study used fewer categories in the analysis compared to the pilot study (Peltokorpi et al., 2023) due to the low frequency of some actions. Moreover, the categories of anticipating and noticing were divided into two categories. In addition, the definition of anticipatory cues was broadened to include movements (Goold and Hummell, 1993). Games with toys and mothers’ anticipatory cues related to toys were not coded because only interactional games without toys were utilized in the intervention. Furthermore, the coding of the touches and movements connected to the early play routines was developed further (see description below). The categories used in the coding were as follows:


2.3.1.1 Early play routines

Camaioni and Laicardi’s (1985) coding procedure was applied to the coding. An early play routine was defined as an “interaction episode characterized by the repetition of specific behaviors or the presence of invariant conventional roles” (Camaioni and Laicardi, 1985). Early play routines were divided into nonconventional and conventional games.


2.3.1.1.1 Nonconventional games

2.3.1.1.1 Nonconventional games. Camaioni and Laicardi (1985) coded a nonconventional play when at least one behavior made in the previous turn (e.g., motor or vocal component of a tickling game) was invariant in the same partner’s following turn, while other components of the previous turn could change. Camaioni and Laicardi (1985) included tactile, motor, visual and/or acoustic stimulation, and vocal or gestural imitation in the nonconventional games. In this study, a nonconventional game was coded when a child received repetitive bodily-tactile sensations with or without speech (e.g., the mother bounced the child in her lap). Moving, wiggling, massaging, or stretching the child’s arms or legs were coded only if the activities included sounds or melodies. Otherwise, it would have been difficult to evaluate which of the activities were social games. Tickling, swinging, and bouncing were coded only if there were at least two subsequent actions successively. Different stimulations were coded as one game if there were 5 seconds or less between the actions. Only the activities, including moving the child during the mother’s singing without conventional lyrics, were coded from the beginning until the end. Imitations were not coded as nonconventional games. This was done to avoid double coding.



2.3.1.1.2 Conventional games

2.3.1.1.2 Conventional games. Camaioni and Laicardi (1985) coded conventional play in cases in which the play activity had invariant conventional roles (e.g., giving-taking or pat-a-cake). In this study, nursery rhymes and games with a systematic bodily-tactile structure, such as peek-a-boo or “Head, Shoulders, Knees, and Toes,” were coded as conventional games from the beginning until the end. The coding paused only if the child was unwell, causing the mother to stop playing and lift the child up. If the mothers played the same game twice successively, they were coded as one game if there were 5 s or less between the games. Play routines that consisted of tactile signing were not coded as conventional games to avoid double coding.




2.3.1.2 Noticing

Touches related to noticing were defined as touches that the mothers made on their children’s bodies after noticing their bodily actions in the same locus (Figures 2A1,A2). The quality of touch related to noticing could vary (e.g., tapping or stroking). Three types of noticing behaviors were observed based on the data observations: (a) touches related to the mother’s responding to the child (e.g., the child moves her hand during the play, and the mother responds to it by touching or kissing the hand before continuing the play), (b) bodily-tactile imitation (e.g., the child rolls on the right side, and the mother imitates the movement with her body when the child’s legs are on the mother’s shoulders), and (c) contingent responses to the child’s reaching gestures in a form of action (e.g., the child reaches her hand toward the mother, and the mother responds to it by making a vibration sound on the child’s hand with her lips). If the mother made two or more subsequent touches related to noticing after the child’s movement, they were coded as one behavior if there were 5 s or less between them.



2.3.1.3 Anticipatory cues

Anticipatory cues were defined as touches or movements that informed the child with VIAD about the following action (e.g., touching the child’s hands before grasping them; Figures 2B1,B2). Anticipatory cues are bodily-tactile variations of the preliminaries found in spoken conversations (Schegloff, 1980) and typical early interactions (e.g., Fantasia et al., 2019). Preliminaries project the following actions, are specific to them (e.g., pre-requests before requests), and involve the recipient’s acknowledgment (Schegloff, 1980). Thus, they help listeners orientate to the talk and respond at an appropriate time. Researchers of touch have referred to actions reminiscent of bodily-tactile anticipatory cues with terms such as touch-speech cues (Goold and Hummell, 1993) or haptices (Lahtinen, 2008). In this study, a touch or movement related to anticipation needed to correspond to the same place on the body as the following touch or movement to be coded. Typically, anticipatory cues occurred simultaneously with speech, but actions without speech were also included. Two anticipatory touches or movements were coded as one if there were 5 s or less between them. Tactile signs used for anticipating actions were not coded to avoid double coding.



2.3.1.4 Tactile signs

Signs from Finnish Sign Language and self-created signs were coded as tactile signs if they were made as coactive signs (Figure 2C) or as body signs (Figure 2D). If the mother repeated a sign, the two subsequent signs were coded as one sign if there were 5 s or less between them. Moreover, whether a sign was made during a song or speech was registered. The signs during a song and speech were coded as separate signs, even if there were less than 5 s between them.




2.3.2 The EA Scales

The EA Scales (4th edition) is an observational system that can be used to assess the emotional quality of parent–child interactions (Biringen, 2008). It has four subscales for the parent: sensitivity (the parent’s positive affect and her way of responding to the child), structuring (the parent’s ability to guide the play in a way that is received and responded to by her child), nonhostility (the parent does not show overt or covert signs of negativity), and nonintrusiveness (the parent’s ability to join the interaction without interfering with her child’s autonomy). The EA Scales have two subscales for the child: responsiveness (the child’s positive affect and willingness to respond to the parent) and involvement (the child’s initiatives in interaction). Each scale is rated from 1 to 7. The dimensions are rated as follows (Biringen, 2008). Adult sensitivity: 7 = highly sensitive, 5.5/6 = neutral sensitivity, 4 = inconsistently sensitive, 2.5/3 = somewhat insensitive, 1 = highly insensitive. Adult structuring: 7 = optimal structuring, 5.5/6 = moderately structuring, 4 = inconsistent structuring, 2.5/3 = somewhat unstructuring, 1 = non-optimal structuring. Adult nonhostility: 7 = nonhostile, 5.5/6 = generally nonhostile, 4 = covertly hostile, 2.5/3 = slightly overtly hostile, 1 = markedly and overtly hostile. Adult nonintrusiveness: 7 = nonintrusive but emotionally present/available, 5.5/6 = generally nonintrusive but sometimes benign forms of intrusiveness, 4 = “benign” intrusiveness, 2.5/3 = somewhat intrusive, 1 = intrusive. Child responsiveness: 7 = optimal in responsiveness, 5.5/6 = moderately optimal in responsiveness, 4 = complicated responsiveness, 2.5/3 = somewhat nonoptimal in responsiveness, 1 = clearly nonoptimal in responsiveness. Child involvement: 7 = optimal in involving behaviors, 5.5/6 = moderately optimal in involving behaviors, 4 = complicated involvement, 2.5/3 = somewhat nonoptimal in involving behaviors, 1 = clearly nonoptimal in involving behaviors.

The coder, who was trained and certified by the method developer, followed the guidelines for assessing children with disabilities in scoring the recordings (Biringen et al., 2005; Biringen, 2008). She was blind to the occasions of the recordings. The scoring was conducted per guidelines but with a flexible eye toward this specific population. (a) Sensitivity. There was no need to take special things into account, except that there was less focus on eye contact and more focus on voice, touch, general emotional tone, and approach to the child. (b) Structuring. Developmental information related to children’s motor and language development was considered. In particular, the use of both verbal and nonverbal guidance and the success of the attempts in structuring (as opposed to just mechanically repeating some play activity) were considered. (c) Nonhostility. No special flexibility in scoring was needed. (d) Nonintrusiveness. The children’s physical disabilities were considered, as many needed more stimulation and different-than-normal ways of holding them. (e) Child responsiveness. The level of communicative skills that each child had was taken into account. The children were given credit for any response or effort in responding (e.g., moving their hand or leg in response, turning their head toward the sound, or smiling). (f) Child involvement. Any attempt to make a connection or communicate was credited. Altogether, this special group of children was acknowledged and scored, keeping in reference low responsiveness and involvement in their group and not comparing them to typically developing children. Moreover, a consultation with the method trainer (Z. Biringen) was conducted to clarify the scoring of the data. As a result, the dimension of nonintrusiveness was rescored for each mother.




2.4 Reliability

Given that this is a pilot study, we used percentage agreement to indicate the reliability of the scoring because it is a commonly used measure to indicate interrater agreement (e.g., Kratochwill et al., 2010). The interrater reliability test related to the mothers’ use of the bodily-tactile modality in interaction was conducted with a second coder who had extensive experience working with children with sensory impairments and multiple disabilities and who was fluent in Finnish Sign Language. Altogether, 30% of the data from each mother–child dyad was recoded by randomly choosing one video from the baseline, intervention, and follow-up recordings (one video from each phase). Before coding, the second coder was trained to use the coding procedure with the non-analyzed data, and the information related to the coding procedure was rehearsed before each session of the reliability test. She was blinded to the phase of the intervention when coding the real data. The reliability of each coding category was calculated as the number of agreements divided by the number of agreements plus disagreements multiplied by 100. The interrater agreement on bodily-tactile early play routines was 88% for Thea’s mother, 83% for Sara’s mother, and 100% for Alex’s mother. The interrater agreement on noticing was 89% for Thea’s mother, 42% for Sara’s mother, and 96% for Alex’s mother. Because the interrater agreement on noticing for Sara’s mother was low, her results were not reported. The interrater agreement on anticipatory cues was 89% for Thea’s mother, 81% for Sara’s mother, and 83% for Alex’s mother. The interrater agreement was 100% on tactile signs for all mothers.

The interrater agreement of the EA analysis was made for 50% of the data from each family. The videos were randomly chosen; however, this was done in a way that allowed the videos from each phase (baseline, intervention, and follow-up) to be included in the reliability test. That is, two videos were randomly chosen from the baseline recordings, and a total of three videos were chosen from the intervention and follow-up recordings. However, it was ensured that at least one video from each phase was included in the test. The reliability test was conducted by another second coder who was a psychologist, trained to use the EA Scales and blinded to the phase of intervention. Before the reliability test, she practiced scoring with non-analyzed data in collaboration with the main scorer, following the guidelines for assessing EA in mother–child dyads with children with disabilities (Biringen et al., 2005; Biringen, 2008). She was also provided information on each child’s sensory functioning and development.

Due to the challenges in coding the data, one video (all EA dimensions) for Sara and three videos (all EA dimensions) for Alex were watched in consensus between the two coders. For Thea, one dimension from two videos was watched in consensus. All consensus scores were excluded from the reliability test. The final number of videos included for the reliability test was 50% for Thea (including videos from all phases of the study), 40% for Sara (including videos from all phases of the study), and 20% for Alex (including videos from the intervention and follow-up). However, there was no reliability test for the rescored EA nonintrusiveness because these were all consensus scores between the raters. When counting the maximum 1-point differences between the coders on each dimension, the percent agreement of the EA Scales was 91% for Thea and her mother, 90% for Sara and her mother, and 100% for Alex and his mother.




3 Results

All the mothers rated the intervention as very useful (5), using a scale from not useful at all (1) to very useful (5).


3.1 Mothers’ use of the bodily-tactile modality


3.1.1 Early play routines

The results related to the amount of time the mothers used bodily-tactile nonconventional and conventional games with their children during the sessions are presented in Figures 3, 4. Overall, the mothers used more bodily-tactile early play routines during the intervention and follow-up compared to the baseline. Thea’s mother played some nonconventional and conventional games with Thea during baseline. During the intervention and follow-up, she began to spend more time playing conventional games with Thea, while the amount of time used for nonconventional plays decreased. The play between Sara and her mother consisted mainly of toy play at baseline. During the intervention and follow-up recordings, she began to use conventional plays with Sara without toys. Similarly, Alex’s mother played with Alex mainly with toys in the baseline. During the intervention, she started using modeled and self-created nonconventional plays with Alex (e.g., swinging him in her lap and waiting for his responses).

[image: Line graph depicting the percentage of time spent on nonconventional games across 15 sessions by three mothers: Thea's mother (red dotted line), Sara's mother (yellow solid line), and Alex's mother (blue dashed line). Thea's mother shows peaks at sessions A4 and B8, Sara's mother remains low and stable, while Alex's mother peaks at sessions B5, A13, and A14.]

FIGURE 3
 The mothers’ use of nonconventional games as a percentage of time per session. A1–A4 refer to baseline sessions (recordings were made weekly); B5–B12 refer to intervention sessions (recordings were made weekly); and A13–A15 refer to follow-up sessions (recordings were made 1, 5, and 9 weeks after the last intervention session). B5 refers to the session at the beginning of the intervention (B5 or B6), B8 to the session in the middle of the intervention (B8 or B9), and B12 to the session at the end of the intervention (B11 or B12).


[image: Line graph showing the percentage of time spent in conventional games by Thea's mother, Sara's mother, and Alex's mother across sessions A1 to A15. Thea's mother (red dotted line) varies significantly, peaking at over 50%. Sara's mother (yellow line) shows a steady increase with peaks and troughs, reaching just above 60%. Alex's mother (blue dashed line) remains constant at around 10%.]

FIGURE 4
 The mothers’ use of conventional games as a percentage of time per session. A1–A4 refer to baseline sessions (recordings were made weekly); B5–B12 refer to intervention sessions (recordings were made weekly); and A13–A15 refer to follow-up sessions (recordings were made 1, 5, and 9 weeks after the last intervention session). B5 refers to the session at the beginning of the intervention (B5 or B6), B8 to the session in the middle of the intervention (B8 or B9), and B12 to the session at the end of the intervention (B11 or B12).


All the mothers increased their ways of using the bodily-tactile modality in different communicative functions during the intervention, and this was also evident in the follow-up sessions. The results of the mothers’ use of noticing, anticipatory cues, and tactile signs are presented in Table 1.



TABLE 1 Frequencies of the mothers’ use of noticing, anticipatory cues, and tactile signs.
[image: A table displays data comparing observational behaviors of three mothers: Thea's, Sara's, and Alex's, across different sessions labeled A1 to A15. The behaviors observed include noticing, anticipatory cues, and tactile signs, with numbers indicating frequency and numbers in parentheses showing occurrences per minute. Thea's mother shows notable fluctuations, with a peak in noticing at B8. Sara's mother's data is missing for noticing but includes some anticipatory cues and tactile signs. Alex's mother has varying noticing occurrences, with a peak at A13. A footnote explains session references and reliability in coding.]



3.1.2 Noticing

At baseline, Thea’s mother used some contingent responses connected to Thea’s reaching gestures. When Thea reached her hand toward her mother’s mouth or face, her mother kissed Thea’s hand or made vibrations or other movements or sounds with her mouth against Thea’s hand. During the intervention, the mother’s noticing responses notably increased and changed qualitatively. Besides contingent responses, she began to respond to Thea’s bodily actions as turns by touching the part of body Thea had moved (e.g., leg) before she continued the game. She also treated Thea’s movements as initiatives or answers to her questions by touching the part of Thea’s body that she had moved and interpreting her actions verbally. Moreover, she noticed Thea’s actions by imitating her head movements. That is, when Thea turned her head, her mother imitated the movement with her body while Thea’s legs were on the mother’s shoulders.

Alex’s mother used touch to notice Alex’s expressions infrequently in the baseline. These occasions were when Alex moved his hand, and his mother (intuitively) touched his hand after the movement. During the intervention, this type of touch notably increased, as the mother began to use systematic noticing to respond to Alex’s movements. When Alex made a subtle movement with his hands, legs, head, upper body, or blinking eyes, his mother typically touched the part or close to the part of the body he had moved and verbally interpreted the action as an initiative. She imitated Alex’s leg movements on only one occasion.



3.1.3 Anticipatory cues

Thea’s mother used anticipatory cues at times in the baseline. For instance, she moved Thea’s legs in the same way as in the subsequent song, when she asked Thea if she would like to play the game. Similarly, she touched Thea’s head before “Head, Shoulders, Knees and Toes” to inform her about this game. The frequency of the mother’s anticipatory touches and movements increased toward the end of the intervention and the follow-up. Most often, she used anticipatory movements connected to her questions. That is, she moved Thea’s legs or hands the same way as in the following song, when she asked Thea if she would like to play it.

Sara’s mother did not use anticipatory cues at baseline. During the intervention, she began to use anticipatory touches when she informed Sara about the following actions or asked her questions. Typically, she touched the part of the body (e.g., Sara’s hands) that she was about to touch or move next in the game. Sara’s mother also used movements associated with the games to anticipate them (e.g., she wiggled Sara’s legs when informing her verbally about the following verse, which included the same movement).

Alex’s mother did not use anticipatory cues at baseline. She began to use them during the intervention, and the frequency of anticipatory cues increased toward the end of the intervention and the follow-up. She used anticipatory cues in relation to her questions (e.g., touching Alex’s head when asking if he would like to play a swinging game) and when she informed Alex about the following actions (e.g., touching Alex’s hand before stretching it). She used remarkably more anticipatory touches than anticipatory movements when informing Alex about the following actions.



3.1.4 Tactile signs

None of the mothers used tactile signs at baseline. Thea’s mother began to use co-active signing (Figure 2C) in “Itsy Bitsy Spider” at the end of the intervention. She made most of the signs during the songs. However, occasionally, she used signs during her questions when she addressed the “Itsy Bitsy Spider.” Sara’s mother began to use body signs (Figure 2D) and co-active signing with Sara in the songs “Itsy Bitsy Spider” and” A Little Dog Sings” during the intervention. She made the most of the signs during the songs. However, she also used some signs during her speech when she talked about the songs to Sara. Alex’s mother used the sign “DOG” many times in a self-created play during the intervention. She made all the signs during her speech, mostly by co-active signing.




3.2 EA between mothers and their children

The EA raw scores and means are reported in Table 2. No other statistical tests were used. During the baseline recordings, Thea’s mother’s mean EA scores for sensitivity were at the neutral level, her mean EA scores for structuring were at the moderately structuring level, and her mean EA scores for nonhostility were at the generally nonhostile level. Only her mean EA scores for nonintrusiveness were at a lower level, corresponding to “benign” intrusiveness. Her mean EA scores remained at the same levels during the intervention. However, there was a clearer change in Thea’s mean EA scores compared to her mother’s. During the intervention, Thea’s mean EA scores for responsiveness increased from the complicated responsiveness level to the moderately optimal level of responsiveness. Similarly, her mean EA scores for involvement increased from the complicated involvement level to the moderately optimal level in involving behaviors. Her mean EA scores for responsiveness remained at the moderately optimal level of responsiveness also during the follow-up.



TABLE 2 The means and ranges of EA for the children and their mothers before, during and after the bodily-tactile early intervention (Scale 1–7).
[image: Table comparing baseline, intervention, and follow-up scores for Thea’s, Sara’s, and Alex’s mothers on six parenting measures: sensitivity, structuring, nonhostility, nonintrusiveness, child responsiveness, and child involvement. Each measure shows slight variations across the phases with scores generally improving during the intervention and stabilizing or slightly decreasing during follow-up. Specific scores are listed for each phase, with ranges shown in parentheses.]

At baseline, Sara’s mother’s mean EA scores for nonhostility were at the generally nonhostile level. Her mean EA scores for sensitivity corresponded to the inconsistently sensitive level, her mean EA scores for structuring corresponded to the inconsistent structuring level, and her mean EA scores for nonintrusiveness corresponded to the “benign” intrusiveness level. During the intervention, her mean EA scores for sensitivity increased from the inconsistent level to the neutral sensitivity level. Similarly, her mean EA scores for nonintrusiveness increased from the “benign” intrusiveness level to the generally nonintrusive level. However, during the follow-up, her mean EA scores for sensitivity and nonintrusiveness regressed back to the baseline level. At baseline, Sara’s mean EA scores for responsiveness corresponded to the complicated responsiveness level, and her mean EA scores for involvement corresponded to the somewhat nonoptimal level in involving behaviors. During the intervention, her mean EA scores increased in both dimensions, and she reached the level of complicated involvement in her involvement. Her mean EA scores for involvement remained at the level of complicated involvement also during the follow-up.

At baseline, the mean EA scores of Alex’s mother corresponded to the level of generally nonhostile in nonhostility, the level of inconsistently sensitive in sensitivity, the level of inconsistent structuring in structuring, and the level of “benign” intrusiveness in nonintrusiveness. During the intervention, her mean EA scores for sensitivity increased from the inconsistently sensitive level to the neutral sensitivity level. Likewise, her mean EA scores for structuring increased from the inconsistent structuring level to the moderately structuring level. Her mean scores for sensitivity remained at the neutral level also during the follow-up. At baseline, Alex’s mean EA scores corresponded to the complicated level for responsiveness and the somewhat nonoptimal level for involvement. During the intervention, his mean EA scores increased in both dimensions. His mean EA scores for responsiveness increased from the complicated responsiveness level to the moderately optimal level. His mean EA scores for involvement increased from the somewhat nonoptimal level to the complicated involvement level. His mean EA scores for involvement remained at the complicated level also during the follow-up.




4 Discussion

Our hypothesis was that the mothers would increase their use of the bodily-tactile modality in interactions with their children during intervention and become more aware of their children’s bodily expressions, which, in turn, would result in increases in EA adult sensitivity and EA child responsiveness. We found that the mothers increased their use of the bodily-tactile modality in interactions with their children with VIAD during the intervention. We also discovered that the mean EA values for adult sensitivity increased in all the mothers and changed from the inconsistent level to the level of neutral sensitivity in two of them. Similarly, the mean EA values for child responsiveness increased for all the children during the intervention and changed from the complicated responsiveness level to the moderately optimal level in two children.


4.1 Discussion of the main results

The results suggest that the mothers increased their use of the bodily-tactile modality in interactions with their children during the early intervention, which confirms the findings of previous studies (Peltokorpi et al., 2020, 2023). Moreover, our results suggest a positive link between the mothers’ increased use of the bodily-tactile modality and their children’s EA. That is, during the intervention, which targeted the mothers’ use of interactive and communicative touch and their ability to read and respond to their children’s bodily actions, their children had a higher EA. Our results correspond to the findings of Peltokorpi et al. (2020) and suggest a positive transactional effect of the intervention (Sameroff and MacKenzie, 2003). The findings provide new information about the bodily-tactile strategies parents could use to compensate for the lack of their child’s vision in interactions with their very young preverbal children with VIAD. These strategies may be helpful in creating a positive transactional process that leads to better developmental outcomes in children with VIAD and higher EA in interactions with their parents. Our results also indicate that the mothers found the bodily-tactile strategies helpful, as they rated the intervention very useful.

First, our findings indicate that the mothers and their children began to spend more time playing bodily-tactile play routines without toys during the intervention. The mothers of Thea and Sara increased their use of conventional games with their daughters, whereas Alex’s mother increased her use of nonconventional games with her son. The EA results suggest that both types of games were accessible to the children and appeared to create optimal contexts in their engagement, which is concordant with previous studies (Preisler, 1991; Ask Larsen, 2003). Moreover, in line with Trevarthen (1980), our findings suggest that interactional games without toys are developmentally easier activities for children to engage with than games with toys. Overall, the accessibility of bodily-tactile interactional games may increase the participation of children with VIAD. Thus, these games may be even more significant for this population than for typically developing children and applicable for a longer time.

Second, the mothers began to notice more of their children’s bodily actions through touches and movements during the intervention. This may be the result of a positive transactional process related to the intervention (Sameroff and MacKenzie, 2003). That is, the intervention could help mothers perceive more of their children’s movements and understand their potential as a means for participation. For example, at baseline, Thea’s mother interpreted only Thea’s reaching gesture as an initiative and responded to it by making sounds and movements with her mouth. During the intervention, she began to treat more of Thea’s hand and leg movements as initiatives. Those movements were not as clearly mother-directed as the reaching gesture, and their communicative potential could have been lost without the intervention. The same kinds of observations were made regarding Alex’s movements and his mother’s interpretations of his actions.

When the mothers noticed their children’s movements through a sense of touch, this could make their responsiveness more accessible to their children. Having better access to parents’ responsiveness is crucial because responsiveness plays a major role in the development of children’s social–emotional competences (Lang et al., 2017), intentional communication (Carpendale and Carpendale, 2010), and language (Laakso et al., 2010). Moreover, noticing may convey information about the mothers’ embodied mentalizing, which is the parents’ capacity to read their infants’ mental states (e.g., wishes) from their bodily actions and adjust their own bodily actions accordingly (Shai and Belsky, 2011). In this study, the mothers used three types of noticing responses to respond to their children with VIAD. It is possible that these bodily-tactile responses have different impacts on children’s participation in the same way as mothers’ diverse vocal responses (see Gros-Louis et al., 2014).

In the analysis, imitation was classified as one of the mothers’ noticing behaviors. This was also one of the themes of the intervention. That is, the mothers were encouraged to imitate their children’s movements in such a way that the children could perceive the imitations through the bodily-tactile modality. However, the mothers used imitation only occasionally to notice their children’s bodily expressions. This could be because parents typically imitate their children’s vocalizations and facial expressions more than their bodily actions (e.g., Papoušek and Papoušek, 1989). It is also possible that after detecting their children’s movements, the mothers found it more natural to touch the parts of their children’s bodies in which they observed a movement than to imitate the movements per se. As we did not code the children’s initiatives or responses to their mothers’ actions, the results do not indicate whether the children responded to their mothers’ imitations through re-imitations. However, our observations suggest that practicing imitation more systematically with the mothers might have been needed to create bodily-tactile imitative dialogues between them and their children. Hence, imitation through the sense of touch may require special attention and more time to be embedded in the interactional patterns of mothers and their children with VIAD or CDB (cf. Peltokorpi et al., 2020).

Third, the findings suggest that all the mothers increased their use of bodily-tactile anticipatory cues in interactions with their children with VIAD during the intervention, which is in line with the findings of Chen et al. (2007). This may be an important change in the mothers’ interactional behavior because previous studies have reported anticipatory cues useful for parents in understanding their children’s needs (Chen et al., 2007) and helpful for children with sensory disabilities in anticipating routines (Goold and Hummell, 1993; Chen et al., 2007), comprehending words, and developing communication through objects (Goold and Hummell, 1993). In general, the benefits of anticipatory cues could be based on their potential to make parents’ intentions perceivable for their children and contribute to a better sequential structuring of interactions (Fantasia et al., 2019). Thus, the use of anticipatory cues in interactions may create further positive transactions by helping children with VIAD participate in interactions (see Sameroff and MacKenzie, 2003).

Fourth, all the mothers began to use modified tactile signs from visual sign language with their children during the intervention. Similarly, the communication partners in the Lindström (2019) study were able to adapt visual signs into tactile forms and use them creatively with a young man with visual and hearing impairments. When tactile signs are used in early social play routines, children with VIAD gain access to cultural signs from early on, which may support their speech comprehension and sign acquisition. Body signs foster children’s receptive communication, whereas co-active signing also gives them a model for signing (Deuce and Rose, 2019). Thus, co-active signing could be more useful for children with VIAD in learning signs if their motor skills enable signing, and they do not experience tactile defensiveness (tactile hypersensitivity). In this study, we observed some tactile hypersensitivity in situations in which Sara’s mother used hand-over-hand guidance (see Chen and Downing, 2006) with Sara at baseline. In those moments, the mother took Sara’s hand and guided her to explore toys. Subsequently, Sara withdrew her hand from her mother’s grasp.

During the intervention, the mothers were encouraged to continue their typical style of verbal interactions with their children. As we did not analyze vocal aspects of interaction, the results do not indicate whether there were changes in the mothers’ speech or their children’s vocalizations during the intervention. However, our observations suggest that there were no clear changes in their verbal interactions. The children vocalized infrequently during all phases of the study, which allowed very limited possibilities for vocal reciprocity in the mother–child dyads. Thus, our results suggest that the intervention provided the mothers and their children with more resources for reciprocal exchanges through the bodily-tactile modality.

Finally, the results indicated that the mean EA values for EA sensitivity increased for all the mothers and changed from the inconsistent level to the neutral sensitivity level in two of them. Overall, the EA results indicated that all the mothers were well adapted to interactions with their children with VIAD at baseline. Their lower scores for nonintrusiveness can be understood from a transactional perspective. That is, the mothers’ leading role in interactions might have evolved from little engagement from their children with the typical means of interaction. During the intervention, the mothers’ mean EA scores were elevated for nonintrusiveness, and in Sara’s mother, the mean scores reached the generally nonintrusive level. These observations suggest that the mothers’ increased use of touch did not become intrusive. Campbell and Johnston (2009) also studied EA in the interactions of mothers and their one-year-old children with VI who did not have other disabilities. They found some challenges in the mothers’ EA sensitivity and structuring. Thus, it may be that the mothers who volunteered to participate in our study had more resources than the mothers of children with VI or VIAD in general. However, some families with infants with VIAD may also benefit from attachment-based interventions because severe VI in infants is a risk factor for higher parental depression, anxiety, and stress (Pur et al., 2023), and children with intellectual disabilities are at increased risk of attachment difficulties (Hamadi and Fletcher, 2021).

During the intervention, the mean EA scores for responsiveness improved in all the children. In two of them, the mean scores for responsiveness changed from the complicated responsiveness level to the moderately optimal level. Similarly, their mean EA scores for involvement were higher during the intervention. Thea’s mean scores for involvement increased from the complicated involvement level to the moderately optimal level in involving behaviors, and the mean EA scores of Sara and Alex increased from the somewhat nonoptimal level to the complicated involvement level. Sameroff and MacKenzie (2003) argue that these types of changes in children’s responsiveness and involvement during intervention programs aimed at parents provide evidence of transactional processes. Our results suggest that the main component of this process is increased accessibility. That is, during the intervention, the children with VIAD could perceive more responsiveness from their mothers to their bodily actions and access the shareable play routines that facilitated their participation. Our findings are also in line with other studies that found a positive association between maternal touch and EA in interactions with children with sensory impairments (Pipp-Siegel et al., 1998; Paradis and Koester, 2015). However, in our study, the bodily-tactile modality was used as a therapeutic strategy, which does not guarantee high EA. If adults concentrate more on therapeutic strategies than on children’s cues, this can lead to compromised EA (Barfoot et al., 2017). Thus, it is important that professionals consider EA in parent–child relationships when implementing interventions.

On average, the children’s mean scores for EA involvement corresponded to either the complicated or somewhat nonoptimal level of EA at baseline. That is, they took fewer initiatives than typically developing one-year-old children with VI (Campbell and Johnston, 2009) or a same-age child with VIAD (Peltokorpi et al., 2023). This may be due to the developmental stages of the participating children, which were below their chronological ages. Thus, the fact that the children differed in chronological age did not affect the coding or analysis. The children in previous studies used single words (Campbell and Johnston, 2009) or signs (Peltokorpi et al., 2023), whereas the children in this study expressed themselves with non-canonical vocalizations and movements. Indeed, Gul et al. (2016) found that higher developmental levels in children with autism spectrum disorder, other psychiatric disorders, or developmental delay were associated with higher child EA (responsiveness and involvement). Moreover, in this study, the type of play (with or without toys) and the children’s variable health conditions and alertness could have impacted their EA scores.

At follow-up, the mothers’ and children’s mean EA scores in different dimensions were either lower or higher than during the intervention. As the changes occurred in both directions, the interpretation of the results is challenging. However, as the mean EA scores decreased to a lower level in one or two dimensions for each mother–child dyad, it suggests that they may need longer interventions to maintain higher EA in interactions.



4.2 Discussion of the data and methods

The bodily-tactile coding procedure could capture the main changes in the mothers’ use of the bodily-tactile modality in interactions with their children. The low reliability related to noticing in Sara’s mother could be due to her personal and frequent use of the noticing type of touch, which was challenging to code. In future intervention studies, more emphasis could be placed on guiding mothers to make more articulated touches related to different communicative functions, which could make their communicative expressions more explicit to their children and facilitate coding.

The EA Scales were found to be useful for assessing the emotional relationship between the participant children with VIAD and their mothers. However, when the EA Scales are used for assessing EA in interactions with children with VIAD, it is important to have flexibility in scoring to avoid incorrect results and conclusions. Furthermore, despite the flexible scoring, the EA Scales may not detect micro-level changes in the interactions.



4.3 Limitations

This study has limitations that need to be considered when interpreting the results. First, this study had only three mother–child dyads as participants. Therefore, the results are suggestive and cannot be generalized to other children with VIAD and their mothers. A larger sample study is needed to obtain more accurate and reliable results. However, it is very challenging to find large samples in this population, and there is high individual variation between children with VIAD. Second, a longer follow-up period would have been needed to investigate the long-term impacts of the intervention. It is possible that the mothers would have needed an extended intervention to maintain their use of the bodily-tactile strategies and higher EA in interactions with their children with VIAD. Third, given the small sample size, the mothers who participated in this study could have higher EA and more resources in interactions with their children than mothers of children with VIAD in general. Thus, the participant mothers may not represent the group of mothers of children with VIAD in general.



4.4 Study implications

Future studies should explore the possible benefits of different types of communicative touch. First, it would be important to learn more about the natural use of communicative touch by studying blind mothers and to learn in more detail how they use touch in interactions with their infants. The findings would be very relevant for developing the use of tactile strategies for parents. Second, it would be important to learn more about the benefits of the tactile strategies used in this study. For instance, the responses of children with VIAD should be evaluated when their parents use different types of anticipatory cues. It would be interesting to find out whether the similarity of the anticipatory cue in relation to the following action (e.g., a movement with legs resembling the first movement of a song) is more informative for the child with VIAD than an anticipatory cue that has only the same location as the following action (e.g., touching the legs before moving the legs in the song). Similarly, the possible benefits of different types of parents’ noticing responses should be investigated. We also need to learn more about manual sign acquisition in children with VIAD through tactile signing. Third, it would be important to determine how early play routines could be used to assess engagement and communication development in children with VIAD. Fourth, future studies could investigate the potential continuum of play routines in the bodily-tactile modality. Lastly, there is a need for studies exploring EA between parents and their children with VIAD at different developmental stages (e.g., preverbal and verbal stages of language development). It would also be important to investigate whether the coder’s knowledge of the clinical group assessed, such as children with VIAD, has an impact on EA assessment.




5 Conclusion

The results indicate that the mothers began to use more of the bodily-tactile modality in early social play routines during the bodily-tactile early intervention. The mothers also increased their use of touch in different communicative functions, and they rated the intervention as very useful. Thus, the results indicated that the bodily-tactile early intervention gave mothers more resources for the systematic use of the bodily-tactile modality in interactions with their children with VIAD. Moreover, the children were more emotionally available to their mothers during the intervention and the follow-up compared to the baseline. Overall, the mothers’ increased use of the bodily-tactile modality made interactions more accessible for their children with VIAD, which, in turn, was positively linked to EA. Children’s options for participation depend on accessibility. Thus, children with VIAD may be able to use their full potential for participation only if interactions are made accessible to them through the shareable bodily-tactile modality from the beginning of their lives. This makes both accessibility and affective qualities essential in early interactions between parents and their children with VIAD.
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Background

Adolescence is a period characterized by rapid biological and psychological change, and adolescents have a heightened risk of depression. Parental rearing is an important influencing factor for depression in adolescence. However, the mechanism of influence needs further exploration.





Methods

A total of 1839 adolescents were recruited from a junior and a senior high school in Zhongshan City, Guangdong Province, China. They were requested to completed the Parental Bonding Instrument (PBI), Self-Compassion Scale (SCS), and Depression Anxiety and Stress Scale-21(DASS-21).





Results

Adolescents recalled their mothers as being more caring and controlling than their fathers. Parental care (maternal care, paternal care) and parental encouragement of autonomy (maternal encouragement of autonomy, paternal encouragement of autonomy) were both negative predictors of depression, while parental control (maternal control, paternal control) was positive predictor of depression. Self-compassion mediated all relationships between parental rearing styles (parental care, parental encouragement of autonomy, and parental control) and depression but played different mediating roles (complete or incomplete mediating role) in different relationships.





Conclusion

Self-compassion plays a mediator role in all relationships between perceived parental rearing styles (parental care, parental encouragement of autonomy, and parental control) and depression. Adolescents who grown up with less parental care, less parental encouragement of autonomy, and high parental control deserve special attention. Educators and clinicians could help those adolescents reduce the occurrence of depression by increasing their level of self-compassion.





Keywords: perceived parental rearing styles, depression, self-compassion, adolescents, parental care, parental encouragement of autonomy, parental control




1 Introduction

Depression is a major global public health problem. According to the World Health Organization (WHO), depression will become the world’s leading cause of disease and injury burden by 2030 (1). Among all ages, adolescents are particularly vulnerable to depression due to the multitude of rapid biological, psychological, and social changes that occur during this period (2). Previous studies have shown that the lifetime prevalence of depression among 13- to 18-year-olds is approximately 11% (3), with 14% of boys and 28% of girls reporting high and persistent depressive symptoms (4). Moreover, the onset of depression during adolescence can weaken a range of the social and cognitive abilities required to adapt to life problems, which in turn were highly predictive of prominent difficulties in youth, including poor educational achievement, physical ill health, non-suicidal self-injury (NSSI), and even suicide (5–7). Considering the high prevalence and costly ramifications of depressive symptoms, it is crucial to identify intervention targets that can be fostered and developed from a young age.

A variety of factors have been found to be associated with depressive symptoms in adolescents, among which family environmental factors such as parental rearing are always crucial factors for depression (8, 9). Parental rearing style refers to the means and methods taken by parents in the process of nurturing their children (10). In 1979, Parker divided this concept into three major factors: parental care, parental encouragement of autonomy and parental control (11). Extensive studies using different methods (e.g. cross-sectional studies, longitudinal studies) all seem to indicate that parental rearing style is essential to understand the origins of depression (12). Moreover, Studies have shown that parental care is more closely associated with depressive symptoms than parental encouraging autonomy or control (13, 14). With regard to parental care, research has consistently revealed that low parental care increases the risk of developing depression among children and adolescents (14–16). However, factors mediating or affecting these associations remain to be elucidated.

Self-compassion refers to the compassion and concern for oneself, which involves treating personal deficiencies and suffering with care and understanding, and recognizing that suffering affects everyone as part of the common human experience (17). As a form of self-view, self-compassion contains three components—self-kindness, the sense of common humanity, and mindfulness. Self-kindness entails treating oneself with a warm, supportive, and understanding attitude, especially when facing failure or difficulty; the sense of common humanity refers to recognizing that failure or difficulties are part of the human experience that everyone encounters; mindfulness involves being aware of one’s present experience of suffering with equanimity and balance (18).

Previous theories propose that interactions with significant others would help children develop an internal working model that contains their self-other representations (19). These self and self-other representations give rise to a set of attitudes and evaluations of themselves (20, 21). To put it simply, children often treat themselves and others as caregivers treated them (13). Neff and McGehee (22) proposed that self-compassion might represent an internalization of the parent-child relationship, children who grow up with more care and support are likely to develop higher levels of self-compassion. When children receive enough care or encouragement from their parents in early childhood, they internalize the positive information from their parents and tend to think of themselves as lovely and worthy of understanding and sympathy (22). As a result, their capacity for self-concern develops, and self-compassion may improve (23). In contrast, children who are raised in a neglectful, controlling, or indifferent way internalize negative information from caregivers and are expected to develop critical, negative attitudes toward themselves and exhibit low self-compassion (22, 24).

Furthermore, researchers have suggested that early experiences of care and warmth from parents might affect self-compassion through the self-soothing system (25–27). The soothing system evolved to tone down the threat system and signal to the organism that it is safe to rest and relax. This system can be fully developed in a warm and caring environment so that individuals can soothe themselves when facing difficulties and threats (28). When individuals fail to receive adequate care and warmth from their caregivers in childhood, they are prone to having an under-developed self-soothing system, and a reduced ability of self-compassion (29, 30). Consistent with these claim, empirical studies on adolescents and young adults have also indicated that self-compassion may originate from early interaction experiences with parents, and maternal support and healthy family functioning can predict higher levels of self-compassion (22). Specifically, individuals who perceived their parents were supportive, understanding and concerned, showed higher levels of self-compassion in their adulthoods (31). Conversely, individuals who experienced high control or emotional neglect in childhood show lower levels of self-compassion and are more prone to self-blame or neglect themselves (32, 33).

On the other hand, self-compassion is a protective factor against negative emotions (e.g. anxiety, depression) (34), and a lack of self-compassion may significantly contribute to the development and persistence of emotional difficulties in adolescents (35). Specifically, self-compassion enables individuals to cope with experiences of pain and failure in a kind and self-respecting manner, thereby freeing themselves from negative emotions (36, 37). Interestingly, among individuals who have high levels of fear related to becoming self-compassionate (that is, believing that they are so dreadful that they are undeserving of compassion or that it will lead to a drop in standards), negative emotions were found to be more severe and persistent (38). Consistent with these ideas, correlational and intervention studies have shown that self-compassion is strongly and negatively correlated with depression (39–41), and self-compassion based interventions have been found to decrease negative reactions to uncomfortable experiences, reduce self-criticism, and alleviate depression (35, 42).

Based on prior theories and studies, inappropriate parental rearing and aversive family environments (e.g. low early care) have been associated with lower levels of self-compassion, which in turn may contribute to the development of depression (17, 27). Thus, self-compassion may play a mediating role between parental rearing and depression. However, the mediating effect of self-compassion between parental rearing and depression has not yet been explored. To address this limitation, this study will examine the mechanism by which parental rearing leads to depression, and help to develop effective interventions.

In addition, previous studies have mainly examined the effects of overall parental rearing style on depression in adolescence but ignored the effects of rearing experiences with specific figures (paternal and maternal rearing) on depression. Furthermore, fathers and mothers play different roles in their children’s development (43, 44). It remains to be seen whether there are differences in the paternal rearing and maternal rearing perceived by children and whether they have different effects on children’s depression.

In summary, the present study was designed to explore the differences in paternal rearing and maternal rearing perceived by children among adolescents and to examine the mediating role of self-compassion between perceived parental rearing styles (paternal and maternal care, paternal and maternal encouragement of autonomy, paternal and maternal control) and depression among adolescents. Our hypotheses are as follows:

	Adolescents perceive higher levels of care and control from their mothers compared to their fathers;

	Different perceived parental rearing styles have different effects on adolescents’ depression, parental care (paternal care, maternal care) and parental encouragement of autonomy (paternal encouragement of autonomy, maternal encouragement of autonomy) have negative effects on adolescents’ depression, while parental control (paternal control, maternal control) has positive effect on depression;

	Self-compassion will mediate all the relationships between perceived parental rearing styles (paternal and maternal care, paternal and maternal encouragement of autonomy, parental and maternal control) and depression.



The findings of this study will offer both theoretical and practical implications grounded in existing research. Theoretically, our results will provide evidence explaining how parental rearing influences adolescent depression and clarifying the role of self-compassion in this association. Practically, identifying how parental rearing impacts adolescent depression is crucial for developing effective prevention and intervention strategies for at-risk adolescents.




2 Method



2.1 Participants

The study enrolled participants from both a junior and a senior high school in Zhongshan City, Guangdong Province, China. These schools were chosen using a convenience sampling approach, and all the students within these schools were extended invitations to take part in the study. A total of 1973 adolescents, ranging from the first grade of junior high school to the third grade of high school, volunteered to participate between February and June 2023. After removing the invalid data (e.g. missing or contradictory data), a total of 1839 valid responses were collected, resulting in an effective response rate of 93.2%. The sample consisted of 953 (51.8%) boys and 886 (48.2%) girls aged between 12 and 18 years (mean= 15.07, SD= 1.52). Informed consent was obtained from all participants before the investigation. This study was approved by the Ethics Committee of The Third People’s Hospital of Zhongshan.




2.2 Procedure

Prior to beginning the questionnaires, a brief description of the study and its instruments was provided to inform and guide the participants through the survey. At a designated time, the participants were requested to complete a package of questionnaires (paper-and-pencil format) in quiet school classrooms.




2.3 Measures



2.3.1 Parental bonding instrument

Parental Bonding Instrument (PBI) (11) was used to measure the impact of perceived parenting style during childhood on adolescents. This instrument is a self-reported questionnaire that retrospectively evaluates perceived parental style toward the child. The Chinese version of the PBI was used in this study, which consists of three dimensions: care, encouragement of autonomy and control (45). Items are rated on a 4-point likert scale ranging from 0 (very unlike) to 3 (very like), with higher scores indicating a stronger parenting attribute. Perceptions of bonding with mothers and fathers were measured. The Cronbach’s α of the maternal version (PBI-M) and the paternal version (PBI-F) in this study were 0.732 and 0.794, respectively.




2.3.2 Self-compassion scale

The Self-Compassion Scale (SCS) compiled by Neff (46) and revised by Gong et al. (47) was used to measure the level of self-compassion in this study. It contains 12 items comprising 3 dimensions: self-kindness, the sense of common humanity, and mindfulness. Items are rated on a 5-point Likert scale ranging from 1 (almost never) to 5 (almost always), with higher scores indicating a higher level of self-compassion. The SCS has demonstrated good validity and reliability in Chinese adolescents and adults (45). In this study, the Cronbach’s α coefficient for the whole scale was 0.841.




2.3.3 Depression anxiety and stress scale-21

The depression level was investigated using the depression subscale of Depression Anxiety and Stress Scale-21 (DASS-21) (48). The DASS-21 is a self-report assessment in which participants were asked to rate the extent to which certain experiences applied to them over the past week. The scale contains 21 items divided equally with 7 items into 3 subscales of stress, anxiety and depression. Items are scored on a 4-point Likert-type scale from 0(did not apply to me at all) to 3(applied to me most of the time). The Cronbach’s α coefficient of DASS-21depression subscale in this study was 0.851.





2.4 Data analyses

SPSS 24.0 was used to establish descriptive statistics on the data. The paired sample t-test was used to analyze the differences between paternal rearing and maternal rearing. The Pearson correlation coefficient was determined for correlation analysis between variables. Then, structural equation modeling (SEM) was used with Amos 24.0 software to analyze the mediating effects of self-compassion in the relationships between parental rearing styles (Parental care, encouragement of autonomy and control) and depression. The goodness of fit of the model was tested using the following fit indices (49, 50): Bentler comparative fit index (CFI) ≥ 0.90, Tucker-Lewis index (TLI) ≥ 0.90, root mean square error of approximation (RMSEA) <0.1, and standardized root mean residual (SRMR)< 0.08. We can conclude that the result of the SEM is acceptable and can be further analyzed. Finally, the bias-corrected bootstrap method (with 5000 resamples) and 95% confidence intervals (95% CI) were used for testing for mediating effects. A p<0.05 was considered statistically significant for all statistical tests.





3 Results

The scores of paternal care were significantly lower than those of maternal care (t=-18.245, p<0.001). The scores of paternal control were significantly lower than those of maternal control (t=-10.299, p<0.001). However, there were no significant differences between the scores of paternal encouragement of autonomy and maternal encouragement of autonomy (t=-1.180, p=0.238). Details are shown in Table 1.

Table 1 | Comparison of paternal rearing and maternal rearing scores (N=1839).


[image: A data table compares paternal and maternal scores for care, encouragement of autonomy, and control. For care, paternal mean is 23.43 (SD 6.61) and maternal mean is 25.45 (SD 5.53) with t-value -18.245 and p-value 0.000. For encouragement of autonomy, paternal mean is 12.47 (SD 3.90) and maternal mean is 12.54 (SD 3.78) with t-value -1.180 and p-value 0.238. For control, paternal mean is 3.09 (SD 2.89) and maternal mean is 3.57 (SD 3.13) with t-value -10.299 and p-value 0.000. Significance is denoted by *p < 0.05, **p < 0.01, ***p < 0.001.]
As shown in Table 2, depression was negatively correlated with self-compassion (r=-0.57, p <0.01), paternal care (r=-0.48, p<0.01) and maternal care (r=-0.47, p<0.01). Conversely, self-compassion was positively correlated with paternal care (r=0.48, p<0.01) and maternal care (r=0.46, p<0.01). Depression was negatively correlated with paternal encouragement of autonomy (r=-0.31, p<0.01) and maternal encouragement of autonomy (r=-0.29, p<0.01), while self-compassion was positively correlated with paternal encouragement of autonomy (r=0.39, p<0.01) and maternal encouragement of autonomy (r=0.37, p<0.01). Depression was positively correlated with paternal control (r=0.25, p<0.01) and maternal control (r=0.29, p<0.01), while self-compassion was negatively correlated with paternal control (r=-0.29, p<0.01) and maternal control (r=-0.31, p<0.01).

Table 2 | Pearson’s r correlations between the variables.


[image: Correlation table displaying relationships between various measures: paternal and maternal care, paternal and maternal encouragement of autonomy, paternal and maternal control, SCS total score, and DASS-21 Depression. Significant correlations are marked with asterisks indicating p < 0.05 or p < 0.01.]
We first verified the mediating role of self-compassion in the influence of paternal care and maternal care on depression (model 1). The hypothesized model demonstrated a good fit of the data (χ2/df=9.525, p=0.002, RMSEA=0.068, CFI=0.997, TLI=0.972, SRMR=0.016). As shown in Figure 1, all pathways in the model were significant. Paternal care and maternal care positively predict self-compassion (β=0.31, p<0.001; β=0.25, p<0.001), which in turn negatively predicts depression (β=-0.43, p<0.001). The direct effects of paternal care and maternal care on depression were still significant when controlling for self-compassion (β=-0.19 and β=-0.10, respectively; ps<0.001). Therefore, self-compassion plays a partial mediating role between these relationships. Furthermore, the bootstrap analyses showed that the relationship between paternal care and depression as well as the relationship between maternal care and depression were both significantly mediated by self-compassion (the indirect effect =-0.131, 95% CI [-0.159, -0.106]; the indirect effect=-0.105, 95%CI [-0.134, -0.078], respectively) (see Table 3).

[image: A path analysis diagram showing the relationships between paternal care, maternal care, and their interaction on self-compassion and depression. Paternal care has a positive effect on self-compassion (0.31) and a negative effect on depression (-0.19). Maternal care also positively affects self-compassion (0.25) and negatively impacts depression (-0.10). The interaction of paternal and maternal care positively affects depression (0.10). Self-compassion negatively affects depression (-0.43). Statistical significance is indicated by three asterisks.]
Figure 1 | Path diagram with structural equation modeling results and standardized path coefficients (model 1). *p < 0.05; **p < 0.01 ; ***p < 0.001.

Table 3 | The paths and effect analysis.


[image: Table listing various effects on depression with associated paths, effect sizes, and 95% confidence intervals. Direct and indirect effects of paternal and maternal care, autonomy encouragement, and control are shown, with effect sizes ranging from negative 0.191 to positive 0.131 and confidence intervals provided for each path.]
The interaction of paternal care and maternal care predicting depression was significant (β = 0.10, p<0.001). To examine the interaction between paternal care and maternal care on depression, simple slope analyses were utilized to demonstrate whether paternal care has a significant effect on depression at low(-1SD) and high (+1SD) levels of maternal care. For those with low levels of maternal care, higher paternal care was associated with lower depression; the simple slope was -0.274 (p<0.001). In addition, the effect of paternal care on depression was also significant when maternal care was high, that is, for those with high levels of maternal care, higher paternal care was associated with lower depression. The simple slope was -0.110 (p<0.01). Although both those with either low or high on the maternal care showed high depression when paternal care was low, the slope in those with low maternal care was significantly steeper (becomes more strongly negative as levels of maternal care decrease, as shown by the significant interaction) than in those with high maternal care. In other words, maternal care mitigated the depression shown in those with low paternal care (see Figure 2).

[image: Line graph showing the relationship between paternal care and depression, with two lines representing different levels of maternal care. The yellow line (low maternal care) decreases from 0.6 to 0.2 as paternal care increases. The blue line (high maternal care) decreases from 0.0 to -0.4.]
Figure 2 | Moderation effect of Maternal care on the relation between Paternal care and Depression. High and low values are 1 standard deviation above and below the mean, respectively.

We further explored the mediating effects of self-compassion in the influence of paternal encouragement of autonomy and maternal encouragement of autonomy on depression (model 2), as well as the mediating effects of self-compassion in the influence of paternal control and maternal control on depression (model 3). The hypothesized models both demonstrated an adequate fit of the data (model 2: χ2/df=9.040, p=0.003, RMSEA=0.066, CFI=0.997, TLI=0.973, SRMR=0.018; model3: χ2/df=13.731, p=0.000, RMSEA=0.083, CFI=0.996, TLI=0.961, SRMR=0.021). In model 2, both paternal encouragement of autonomy and maternal encouragement of autonomy positively predicts self-compassion (β=0.27 and β=0.15, respectively; ps<0.001), and self-compassion negatively predicts depression (β=-0.53, p<0.001). The mediating effects of self-compassion between paternal encouragement of autonomy as well as maternal encouragement of autonomy and depression were both significant (with the indirect effect =-0.144, 95% CI[-0.181, -0.110]; the indirect effect =-0.081, 95% CI[-0.118, -0.043]) (see Table 3). The direct effects of paternal encouragement of autonomy and maternal encouragement of autonomy on depression were not significant (β=-0.05, p=0.08; β=-0.05, p=0.12) (see Figure 3). Therefore, self-compassion plays the complete mediating role in the relationships between paternal encouragement of autonomy as well as maternal encouragement of autonomy and depression. In addition, the interaction of paternal encouragement of autonomy and maternal encouragement of autonomy predicting depression was not significant (β=0.03, p=0.12). In model 3, both paternal control and maternal control negatively predicts self-compassion (β=-0.12 and β=-0.22, respectively; ps<0.001), and self-compassion negatively predicts depression (β=-0.54, p<0.001). The mediating effects of self-compassion between paternal control as well as maternal control and depression were both significant (the indirect effect =0.065, 95% CI[0.029, 0.103]; the indirect effect =0.117, 95% CI[0.076, 0.157]) (see Table 3). The direct effect of paternal control on depression was not significant (β=-0.03, p=0.40), but the direct effect of maternal control on depression was still significant (β=0.13, p<0.001) (see Figure 4). Therefore, self-compassion plays a complete mediating role between paternal control and depression, but plays an incomplete mediating role between maternal control and depression. In addition, the interaction of paternal control and maternal control predicting depression was not significant (β=0.03, p=0.15).

[image: Diagram showing the relationships among paternal and maternal encouragement of autonomy, self-compassion, and depression. Paternal encouragement (0.27) and maternal encouragement (0.15) positively influence self-compassion, which negatively affects depression (-0.53). Other direct paths are shown with smaller influences, including paternal (-0.05) and maternal encouragement (-0.05 and 0.03) on depression. An interaction between paternal and maternal encouragement is noted at the bottom.]
Figure 3 | Path diagram with structural equation modeling results and standardized path coefficients (model 2). *p < 0.05; **p < 0.01; ***p < 0.001.

[image: Flowchart depicting relationships between variables: paternal control, maternal control, and their interaction affecting self-compassion and depression. Arrows show influences with coefficients: paternal control to self-compassion (-0.12), to depression (-0.03), maternal control to self-compassion (-0.22), to depression (0.13), self-compassion to depression (-0.54), and interaction to self-compassion (0.03).]
Figure 4 | Path diagram with structural equation modeling results and standardized path coefficients in (model 3). *p < 0.05; **p < 0.01; ***p < 0.001.




4 Discussion

The present study aimed to explore the differences in paternal rearing and maternal rearing perceived by children among adolescents and examine the mediating role of self-compassion in the relationships between perceived parental rearing (paternal and maternal care, paternal and maternal encouragement of autonomy, paternal and maternal control) and depression during adolescence. The results revealed that adolescents recalled their mothers as more caring and controlling compared to their fathers. The main finding of this study was that self-compassion mediated all relationships between parental rearing styles (parental care, parental encouragement of autonomy, and parental control) and depression, but played different mediating roles (complete or incomplete) in different relationships. This indicates that different perceived parental rearing styles have distinct mechanisms of influence on adolescent depression. Specifically, self-compassion partially mediated the relationship between both paternal care and depression, and maternal care and depression. This suggests that both paternal and maternal care have a direct impact on adolescent depression, as well as an indirect impact through self-compassion. However, self-compassion fully mediated the relationship between paternal encouragement of autonomy and depression, as well as between maternal encouragement of autonomy and depression, indicating that both paternal and maternal encouragement of autonomy influence depression entirely through self-compassion. Furthermore, self-compassion fully mediated the relationship between paternal control and depression, but only partially mediated the relationship between maternal control and depression. This implies that paternal control affects depression entirely through self-compassion, while maternal control can not only directly affect depression, but also indirectly affect depression through self-compassion.

In our research, adolescents recalled their mothers as more caring and controlling than their fathers, which was consistent with the results of previous studies (51, 52). This may be due to the following three reasons: firstly, from the perspective of biology, the connection and attachment between the child and the mother should be closer (20); Secondly, from the perspective of household labor division, compared to the responsibility of earning money from the father, the mother assumed more responsibility for taking care of the family and child, and thus showed more care and higher control to the child (worrying about the danger of the child) (53, 54); Thirdly, from the perspective of emotional expression, the father’s way of expressing emotions is more restrained, while the mother’s way of expressing emotions is more open and direct, resulting in children more easily to feel the care and control from the mother (55, 56).

The mediation effect analysis results showed that self-compassion partially mediated the effects of paternal care and maternal care on depression in adolescents. On the one hand, both paternal care and maternal care have negative direct effects on depression, which is consistent with the previous studies that showed the ill effects of low parental care on child depression (12, 57). Parents play a crucial role in an individual’s growth, and their care and emotional support are vital and irreplaceable. Individuals who receive less care and support from their parents find it difficult to cope with stress and are prone to depression. On the other hand, both paternal care and maternal care can indirectly affect the depression through self-compassion, suggesting that less parental care is detrimental to the development of an adolescent’s self-compassion ability and thus increases the likelihood of depression.

The Gilbert’s theory of compassion (26) points out that when individuals fail to receive adequate care and warmth from their caregivers in childhood, they are prone to having an under-developed self-soothing system, which makes individuals less likely to face difficulties in a self-compassionate way. In addition, adolescents with low parental care may internalize and migrate how their parents treat them to how they treat themselves (20, 22). Specifically, when living with low parental care, adolescents may often internalize this as their own problem and see themselves as being unworthy of love (58), thereby decreasing the level of self-compassion. After all, if individuals do not grow up feeling warm and cared for, it might be foreign, challenging, and even frightening to try and comfort themselves with compassion (59). A large number of empirical studies have also shown that individuals who have experienced less parental care in childhood show lower levels of self-compassion in adolescents (60, 61). Individuals with low self-compassion are more prone to treating themselves unkindly, adopting a self-critical, depressive and intolerant attitude towards stressful events. When facing suffering, they tend to think that they are isolated, and that suffering is unbearable. They tend to engage in thinking inhibition and are unable to face the stressful events directly, which makes them more prone to depression (62). A large number of empirical studies have also confirmed a negative association between self-compassion and depressive symptoms (41, 63–66).

This study found that paternal care and maternal care have an interactive effect on depression. Specifically, the relationship between lower paternal care and higher depression was mitigated by maternal care, such that at higher levels of maternal care, this association was weaker. This is consistent with prior studies (67), which suggest that children’s depression is not only the result of one parent, but the result of the common influence of both parents. Generally, adolescents experience less paternal care, which can lead to a higher level of depression. However, if adolescents with little paternal care encounter a high level of maternal care, their depression will still be at a relatively low level.

The mediation effect analysis results showed that self-compassion completely mediated the effect of paternal control on depression, but partially mediated the effect of maternal control on depression. These findings suggest that both paternal control and maternal control are detrimental to the development of adolescents’ self-compassion ability, thereby increasing the likelihood of depression. Additionally, maternal control has a direct effect on depression in adolescents. Adolescents living under high parental control often prioritize their parents’ wishes and needs, which can prevent them from acting according to their own desires (68). Over time, adolescents may feel that their ideas and wishes are unimportant, breeding a sense of disgust for themselves and life, and easy to fall into a passive depressive state. Numerous prior studies have consistently shown a positive association between psychological control and depression (69–71). According to the self-determination theory (SDT), parental psychological control restricts and violates children’s basic psychological needs for autonomy, thwarts their autonomy and threatens their emerging sense of self (71–73). That is, high parental control makes children fall into self-doubt and perceive that they are unable to manage themselves, incompetent and need to be controlled. When faced with difficulties, they are more likely to resort to self-criticism rather than self-compassion, making them more susceptible to depression. Previous studies have also found that high parental control leads to self-depreciation and reduces the level of self-compassion in children (33, 74). On the contrary, parental encouragement of autonomy can promote the development of adolescents’ autonomy and independence, and is conducive to adolescents’ self-affirmation and self-compassion. This, in turn, reduces the risk of adolescent depression. As this study found, self-compassion completely mediated the effects of paternal encouragement of autonomy and maternal encouragement of autonomy on depression.

There are some limitations to this study. First, this study used a cross-sectional design, which makes it unable to demonstrate a true causal relationship. Therefore, longitudinal studies are greatly needed to verify the causal hypothesis. Second, the use of convenience sampling limits the generalizability of the findings to adolescents across different institutions and geographic regions. Further studies involving students from various secondary schools and regions are warranted. Third, the statistical effects might have been affected by the participant bias due to the retrospective self-reported nature of the survey (e.g., The Parental Bonding Instrument), Future studies are encouraged to use a combination of self-reported questionnaires and parent-reported questionnaires to collect relevant data. Fourth, this study cannot exclude the possibility that the findings were influenced by other variables not explored here (e.g. sex, family economic status), which requires further research to enhance the clarity and robustness of this study. Finally, the relationship among parental rearing, various dimensions of self-compassion and depression has not been studied in detail, and it is unclear whether these relationships are consistent across different left-behind experience groups, which provide directions for further research.




5 Conclusion

In conclusion, this study showed that parental rearing in childhood and self-compassion influence depression in adolescents, and that self-compassion plays a mediating role between all parental rearing styles (parental care, parental encouragement of autonomy, and parental control) and depression. These findings reveal the possible potential mechanism by which parental rearing may influence adolescent depression and provide preliminary empirical support for the implementation of self-compassion in the prevention and intervention of adolescent depression. For children, caregivers should give enough care and encouragement of autonomy but less control, which could help them develop self-compassion and reduce the probability of depression in adolescence. For depressed adolescents, clinicians can conduct self-compassion based group interventions help them cultivate self-compassion, and reduce the level of depression.
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This study aims to investigate (a) the mediating role of overparenting between father’s educational level and children’s school problems, and (b) the joint moderating role of children’s gender and surgency in the indirect relationship between father’s educational level and school problems. Participants were 203 school children, 96 boys (47.3%) and 107 girls (52.7%), aged 7–8 years (M = 92.42 months, SD = 3.52). Fathers reported their educational level, age and employment status and their children’s gender and number of siblings, as well as their overparenting behaviors by Anticipatory Problem Solving (APS) scale. Teachers informed children’s school problems by the Behavior Assessment System for Children (BASC T-2). Parents together informed their children’s surgency levels by a subscale of Children’s Behavior Questionnaire (CBQ). Results showed that, in girls, the father’s educational level was negatively related to the child’s school problems via overparenting behaviors, controlling the number of siblings and father’s age and employment status. However, among boys, fathers’ overparenting protect their shy sons from the risk of a low educational level for school problems. These findings highlight the relevance of considering the gender and surgency to a better understanding of the effects of contextual factors on children’s outcomes.
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1 Introduction

During middle childhood, adaptation to school and academic success becomes a key developmental task for children (Walker and Graham, 2021). Children who start elementary education with regulation and attention skills are more engaged in learning and have a better school adjustment (Rabiner et al., 2016; Trentacosta and Izard, 2007). By contrast, school problems during the first years of middle childhood (academic difficulties related to motivation, attention and learning) are strong predictors of negative outcomes in adolescence such as later school failure, violent behaviors, mental health problems and maladaptive trajectories (Cunha and Heckman, 2009; Hughes, 2011; Kellam et al., 2008; Perren and Alsaker, 2006; Petras et al., 2008; Rojas Andrade and Leiva Bahamondes, 2015; Schwartz et al., 2008; Vargas et al., 2019). Since the early identification of children at risk for school problems can help prevent these negative outcomes, we address what determines the school problems in children 7 and 8 years old.

School-age children with considerable support from their parents have consistently shown a more significant behavioral, cognitive, and socio-affective involvement in the learning and higher level of academic skills (Careemdeen et al., 2020; Felizardo et al., 2016). Yet to date, findings about the parent’s impact on children’s outcomes have been overwhelmingly focused on mothers, who have played a priority role in childcare around the world (Bornstein and Putnick, 2016; Downer et al., 2008). In recent decades, given that the number of working mothers has increased and there have also been social changes around gender roles, there is increasing research on the fathers’ role in early child development (Cabrera et al., 2007; Cowan et al., 2009; Marsiglio et al., 2000; Panter-Brick et al., 2014). In relation to the influence of fathers on children’s academic skills, the results of most studies have shown that it is positive and statistically significant, although there has been very little research conducted with middle childhood samples (Rollè et al., 2019). Considering the need for more studies about the role of fathers in child development in this age period, we examine the contribution of paternal factors to children’s school problems.

Based on Bronfenbrenner’s ecological theory (Bronfenbrenner, 1979), for a better understanding of paternal influences on children’s school skills and academic success, it is necessary to take into account both distal and proximal factors. Regarding distal factors, many studies suggest that the educational level of parents is a key factor which affects the cognitive and non-cognitive outcomes of their children (e.g., Wang et al., 2020). In relation to proximal factors, research has highlighted the relations between paternal involvement during early and middle childhood and school performance (Fan and Chen, 2001; Jeynes, 2007; Lankinen et al., 2020; Rempel et al., 2020; Rollè et al., 2019). However, what happens when the involvement is too intensive? Overparenting is a term used to describe a parenting style characterized by excessive involvement of parents, who give too much advice, provide sometimes even unnecessary assistance and solve problems for their children (Segrin et al., 2012). Some studies have found that, among the parental behaviors that characterize overparenting, the one that best predict their children’s psychosocial development is the anticipation and resolution of the problems their kids may encounter in their lives, so scholars suggest this behavior might be the most appropriate for measuring overparenting (Scharf and Rousseau, 2017; Schiffrin et al., 2015). Following these authors, we conceptualize overparenting as a form of parenting that is used by parents whose concern for the success, happiness, and wellbeing of their children leads them to solve problems for their kids, perhaps before they even develop, removing any perceived obstacles to those positive outcomes. Therefore, this behavior of anticipating the problems of their children [Anticipatory Problems Solving (APS); Segrin et al., 2012], as a relevant or main feature of overparenting, is one of the paternal factors considered in this study. With all this in mind, we focus on the relations between two fathers’ factors (educational level as distal factor and APS as proximal factor) and their children’s school problems in middle childhood.



2 Fathers’ educational level and children’s school problems

Several studies have considered the effects of fathers’ education on children’s academic outcomes (Cabrera et al., 2007; Malin et al., 2012; Michiels et al., 2010; Newland et al., 2013; Sarkadi et al., 2008). Among them, D’Urso and Symonds (2022) concluded that father’s educational level was one of the best predictors of pupils’ academic performance. Others have found, in a sample of elementary students, that the effect of the fathers’ educational level on their children’s mathematics attainment was positive and significant, while this effect was not found with respect to literary skills (Park and Hannum, 2001).

It is possible that the link between fathers’ education and children’s school outcomes may be affected by some other intervening factors. For example, a study carried out with Spanish samples of children and adolescents (Padilla-Moledo et al., 2016) found an association between father’s educational level and children’s academic performance but did not observe these associations among adolescents. These authors consider that as children grow and become adolescents, the influence of the parents’ educational level seems to decrease in favor of the influence of aspects related to school, peers, and family environment. Thus, based on previous research in middle childhood and considering, in most western societies, fathers emphasize the importance of academic achievement as an important developmental task for their school-aged children (McGrath and Repetti, 2000; Sabatier and Lannegrand-Willems, 2005), we hypothesized that father’s educational level is negatively related to elementary students’ school problems. We also consider that it is relevant to examine possible variables that may explain why a father’s educational level has a meaningful impact on their children’s school problems.


2.1 The mediating role of anticipatory problems solving

Despite that overparenting is a well-intended practice, is also generally understood that excessive protection of their children and solving their problems for them (APS) have an adverse impact on children’s outcomes (Luebbe et al., 2018; Reed et al., 2016; Segrin et al., 2015). Self-determination theory (Ryan and Deci, 2000) could help explain why these behaviors could be related to maladjustment. According to this theory, contexts that prevent the satisfaction of autonomy, competence and relatedness (three basic psychological needs) negatively influence on psychological and behavioral development. Parents that provide excessive assistance and anticipatory problem solving implicitly convey negative feedback to children, suggesting that they are not competent and unable to tackle problems on their own. Consequently, these implicit messages would undermine children’s sense of competence and control (Hong and Cui, 2020).

From an empirical point of view, much of the overparenting research has been conducted with students in high school or college, showing that this parenting behavior can lead to high levels of narcissism, dependence on others and depression and low levels of self-efficacy in the students (Bradley-Geist and Olson-Buchanan, 2014; Odenweller et al., 2014; Schiffrin et al., 2015; Segrin et al., 2013). Nevertheless, these same parenting behaviors may be developmentally appropriate in other developmental periods. For example, in infants to 3–4 years old, benefits of high levels of parental assistance to their children in anticipating and solving problems include cognitive, physical and socioemotional development (Schiffrin et al., 2015). However, the influence is detrimental to children’s development when parents are not able to reduce these monitoring behaviors as their children grow. Although there is also little research on the impact of overparenting on children in elementary schools, some studies have shown that overprotective parents avoid the experience of failure to their children, complicating the development of their problem-solving and task-management skills on their own (Fearon and Roisman, 2017; Randall et al., 2015) as well as their independence and ability to choose (Liss and Schiffrin, 2014). This may become problematic for children’s emotional development (Hussain et al., 2021; Perry et al., 2018), and inability to socialize and deal with failure, and even developmental delays (Padilla-Walker et al., 2021; Valente et al., 2017). It is not known when anticipatory problem solving could begin to have negative effects on children’s development. Therefore, more research is needed to improve our understanding of the impact of these parenting behaviors on elementary school children (Turner et al., 2022).

On the other hand, parent educational attainment is an important background factor and often linked to parenting practices (Azad et al., 2014; Hoff and Laursen, 2019). Popularly, excessive involvement in helping their children solve their problems tends to be used more frequently by families with a higher socioeconomic level, given the belief that these parents have more time to focus on raising their children and their success is assumed as their own (Segrin et al., 2013; van Ingen et al., 2015). Thus, these overparenting behaviors have been associated with higher parents’ educational level in the media (Gibbs, 2009). However, the empirical evidence available in this regard is scarce; rather, the few studies conducted show that parents with a high level of education were less likely to use overprotective behaviors (e.g., Sleddens et al., 2014).

More research is needed to better understand the associations between sociodemographic characteristics, overparenting and children’s outcomes in elementary school (Arlinghaus et al., 2023). Considering findings of previous research, we hypothesized that Anticipatory Problem Solving by fathers is not only associated with the school problems of their children, but also mediates the relations between fathers’ educational level and children’s school problems. Understanding the role that anticipatory problem solving plays in promoting children’s school success could have relevant implications for parenting and education practices.



2.2 The moderating role of children’s gender and surgency

The Environmental Sensitivity Theory (Greven et al., 2019; Pluess, 2015) is known as an evolutionary-developmental theory, which explains that humans differ in their sensitivity to contextual factors. Several studies conducted under the umbrella of Environmental Sensitivity Theory have reported gender differences in favor of females in Sensory Processing Sensitivity (Benham, 2006; Chacón et al., 2021; Konrad and Herzberg, 2017). Sensory Processing Sensitivity has been defined as a genetic-based personality trait characterized by an ability to respond to external factors and process sensory information more deeply (Assary et al., 2021; Pluess, 2015). This personality trait involves a higher sensitivity to various stimuli, such as environmental influences from groups, families, schools, etc. (Aron et al., 2012; Aron and Aron, 1997; Jagiellowicz et al., 2011; Pluess, 2015).

Moreover, there are other reasons for testing for differences depending on a child’s gender in the associations of contextual paternal factors and children’s outcomes. Firstly, since the 90s, several studies have shown, in countries committed to equal opportunities, gender differences in favor of girls in diverse measures related to school performance (Epstein et al., 1998; Freudenthaler et al., 2008; Steinmayr and Spinath, 2008; Wong et al., 2002). Secondly, there is also some research exploring the relations between child gender and factors commonly associated with overparenting as parental monitoring or involvement that suggests child gender does influence levels of these parental behaviors (Padilla-Walker and Nelson, 2012) with female children generally reporting greater rates (Bradley-Geist and Olson-Buchanan, 2014; Klevens and Hall, 2014). Thirdly, several studies testing for gender differences in the relation between parenting and child outcomes suggest that girls appear to be more sensitive to parenting practices than boys (e.g., Lewis-Morrarty et al., 2015), hence parenting may be a more intense predictor of child’s outcomes for girls than for boys (Leung, 2020).

There are also some studies, carried out on adolescents or emerging adults, that have analyzed the moderating role of gender in the association of overparenting with child’s outcomes. Although, some of these researches have not found gender differences on this association (e.g., Darlow et al., 2017; Scharf et al., 2017), most of them have suggested that overparenting seems to increase risk of maladjustment concretely for girls (Barton and Kirtley, 2012; Janssens et al., 2009; Kouros et al., 2017; Patock-Peckham and Morgan-Lopez, 2006). In the present study, we analyze the moderating role of the child’s gender in the effects of father’s educational level on APS and school problems of children during childhood. Although we have not found previous studies in this period of age, we hypothesize, based on the results discussed, that these effects will be stronger among girls than among boys.

On the other hand, we also tested surgency as an additional moderator. Surgency (extraversion) is defined as the level of arousal and positive affect regarding an activity or change, as well as a low level of behavioral inhibition or shyness (Rothbart, 2007). Some research has showed that higher levels of surgency were predictive of higher levels of motivation for school (Chen and Zhang, 2011) and higher levels of academic success in middle childhood (Bramlett et al., 2000; Colom et al., 2007; Rudasill et al., 2010). In contrast, shyness (an indicator of low surgency) has been sometimes negatively associated with academic outcome (Hughes and Coplan, 2010; Zhang et al., 2017). Thus, for highly shy children, even going to school can be a challenge, causing them academic difficulties due to their low levels of emotional and behavioral engagement, low levels in language skills, low school liking and less participation in teacher-child interactions (Cameron, 2009; Eggum-Wilkens et al., 2014; Rudasill, 2011; Valiente et al., 2012).

Moreover, research carried out in the framework of Environmental Sensitivity Theory has found that introversion (or low surgency) is related to higher levels of sensitivity to the environment, such as parental influences (Asscher et al., 2016; Hentges et al., 2015; Pluess et al., 2010). For instance, parents’ negative affect predicted childhood anxiety problems for highly shy children (an indicator of low surgency), but not for other children (Lindhout et al., 2009). However, other studies have found that children with high levels of surgency seem to be more sensitive to the effects of parenting; for example, del Puerto-Golzarri et al. (2022) found that boys with high levels of surgency whose fathers used an authoritarian parenting style showed more reactive aggression. We have only found a study that examines whether surgency would moderate the link between APS and child’s behavior problems, such as aggression (Ruiz-Ortiz et al., 2023). This study showed that only among children with high levels of surgency, overprotection reduced levels of child’s aggression.

Lastly, it seems there is a relation between surgency and gender. Else-Quest et al. (2006) found that surgency showed a difference, favoring boys, in particular with boys scoring higher than girls. Other studies have found gender differences in the components or surgency. Thus, boys are higher on activity level and high-intensity pleasure (Gaias et al., 2012; Muris and Meesters, 2009). Moreover, findings about shyness have suggested that this temperament trait may be less socially acceptable for boys than for girls, even parents seem to react more negatively to shy behaviors in boys as compared to girls (e.g., Bosacki, 2008; Rubin and Coplan, 2004). For all these reasons, we are interested in including surgency as an additional moderator in our study and the previous findings lead us to hypothesize that we will find triple interactive effects of paternal factors with child’s gender and surgency on children’s school problems. Given the lack of prior specific research about the possible direction of this moderation, this research aim was exploratory.




3 Hypotheses and overview of study

The present study focuses on the relationship among fathers’ educational levels and children’s school problems, as well as the mediating role of overparenting behaviors and the moderating role of children’s gender and surgency. Based on previous findings, the present study proposes the following hypotheses:


Hypothesis 1 (H1): Fathers’ educational level would be negatively related to children’s school problems.
Hypothesis 2 (H2): APS would be positively related to children’s school problems.
Hypothesis 3 (H3): APS would mediate the relationship between fathers’ educational level and children’s school problems.
Hypothesis 4 (H4): Gender would buffer the effects of fathers’ educational level and APS on children’s school problems, such that among girls the negative relation between father’s educational levels on children’s school problems and the positive relation between APS on children’s school problems would be stronger than among boys.
Hypothesis 5 (H5): Child’s gender would moderate the relationship between fathers’ educational level and children’s school problems via APS, such that the indirect effect between fathers’ educational level and children’s school problems via APS is stronger for girls.
Hypothesis 6 (H6): Child’s surgency would act as an additional of moderator of the moderated mediation model hypothesized in H5, that is, there would be a triple interactive and significant effect of each paternal factor (father’s educational level and APS) with child’s gender and surgency on school problems.
Hypothesis 7 (H7): Child’s surgency would moderate the effect of gender in the relation between fathers’ educational level and children’s school problems via APS, that is, there would be differences depending on child’s gender in moderation that the child’s surgency levels exerts in the indirect effect of father’s educational level on child’s school problems via APS.



In summary, the main aim of this study was to discuss the mediating mechanism of APS and the moderating effects of gender in the relation between the father’s educational level and children’s school problems (Figure 1a). An additional goal was to analyze whether these mediating and moderating effects change depending on the surgency levels (Figure 1b).

[image: Diagram with two panels comparing factors influencing APS. Panel a shows relationships between father's educational level, APS, child's gender, and school problems, with father's age, employment, and siblings as base variables. Panel b adds child's surgery to the factors, with similar connections.]

FIGURE 1
 The proposed conceptual model. (a) Gender moderating the mediation model. (b) Gender and surgency moderating the mediation model.




4 Materials and methods


4.1 Participants and procedure

The sample was selected by age and sex, according to geographical localization. Five governmental schools in southern Spain (Cádiz) agreed to participate in the study including 14 classrooms with 335 students. A comprehensive verbal and written description of the purpose of the study was given to the children’s parents and teachers. Participation in the study was voluntary and anonymous and that the study adhered to all ethical guidelines. Written consents from 252 families were obtained. Once the families returned the completed questionnaires and the data was coded, a final sample of 203 schoolchildren, 96 boys (47.3%) and 107 girls (52.7%), aged 7–8 years (M = 92.42 months, SD = 3.52) participated in the study. Fathers’ average ages were 37.59 years (SD = 7.97). The 26.6% of fathers completed primary education, 10.8% secondary education, 47.7% high school or higher vocational training studies and 14.8% university studies.

In order to avoid common method biases, sample data was collected at three time points. Data about fathers’ educational level was obtained at T1 (first term or school year) by an ad hoc sociodemographic questionnaire. During the second term of school year (T2), fathers filled the Overparenting Scale, concretely the Anticipatory Problems Solving subscale (Segrin et al., 2012) and fathers and mothers jointly informed about children’s surgency by the Children’s Behavior Questionnaire (CBQ; Rothbart et al., 2001). In the third term of school year (T3), teachers reported information about their students’ school problems completing the Behavior Assessment System for Children (BASC T-2, Reynolds and Kamphaus, 2004). Given common method bias basically occurs when all data are obtained from the same sources or informants, we tried to prevent it by implementing a procedural remedy, as recommended by Podsakoff et al. (2003). Thus, we collected the measures of the variables from key but different informants (APS by father; School problems by teacher; child’s surgency and demographic variables by father and mother jointly in different time). This procedure can prevent the informant’s mentality from biasing the observed relationship between the variables, thus eliminating the effects of implicit theories, social desirability, or evaluator moods (Podsakoff et al., 2003).



4.2 Measures


4.2.1 School problems

Teachers reported information about students’ school problems (outcome variable) completing the Behavior Assessment System for Children (BASC T-2, Reynolds and Kamphaus, 2004; Spanish adaptation, González et al., 2004). This instrument contains 149 items scored on a Likert-type scale ranging from (A) “never” a (D) “almost always.” In this study, only the School Problems subscale that includes academic difficulties related to motivation, attention, learning and cognition (e.g., “He/she makes mistakes because he/she is not attending”) was used (α de Cronbach 0.93). The School Problems composite for the BASC-3 is derived from the Attention Problems and Learning Problems subscales. Items pertaining to the Attention Problems subscale measure problems of distractibility and the ability to pay attention. The Learning Problems subscale is focused on critical thinking skills, completion of assignments, math, reading, and spelling.




4.3 Father’s educational level

Fathers reported their educational level through the ad hoc sociodemographic questionnaire, based on Antolín et al. (2009). Fathers’ education levels (predictor variable) were coded into five categories: (1) primary school, (2) secondary school, (3) high school, (4) higher vocational school, and (5) university degree or higher. Fathers indicated their highest level of education in the five points scale. Fathers’ education levels were coded from 1 to 5. The larger the numbers are, the higher the education level is.


4.3.1 Anticipatory problem solving

The anticipation and resolution that parents do of their children’s problems (mediating variable) was assessed using the Anticipatory Problem Solving (APS) subscale of the Overparenting Scale (Segrin et al., 2012). The APS subscale was selected because it better operationalized the behaviors that could occur as a result of overprotection. Other studies have also suggested that this subscale is appropriate to measure overparenting (Scharf and Rousseau, 2017; Schiffrin et al., 2015). This subscale provides information about the degree to which fathers solve their children’s problems offering them assistance or removing obstacles for them. The subscale includes 12 items measured on a scale of “strongly disagree” (1) to “strongly agree” (5) (e.g., “I try to help my child steer clear of any troubles that s/he might encounter in the world”). The reliability of this measure was 0.87 in the original study and 0.82 in the current study.



4.3.2 Child’s gender

This variable (moderating variable) was coded as girl (1) and boy (0) for the current study.



4.3.3 Children’s surgency

Children’s surgency (moderating variable) was measured using the surgency dimension of the short version of the Children’s Behavior Questionnaire (CBQ; Putnam and Rothbart, 2006) completed by parents. This dimension questionnaire consists of 12 items scored on a Likert-type scale ranging from “extremely false” (1) to “extremely true” (7) (e.g., “He/she seems always in a big hurry to get from one place to another,” “He/she likes going down high slides or other adventurous activities”). It includes different subscales (Cronbach’s α = 0.71): activity level, high intensity pleasure, impulsivity, and shyness (inversed).




4.4 Covariates

Due to their documented association with school problems, father’s employment status, number of siblings and father’s age were treated as covariates. It seems be clear that parents’ employment status plays a significant role on students’ academic performance, either because of a better employment status provide necessary facilities needed for the enhancement of their children education (Suleman et al., 2012) or because of parental employment affects the time spent with their children (Schildberg-Hörisch, 2016). Furthermore, some studies have pointed out that educational performance is negatively influenced by a high number of siblings (Baert et al., 2022; Biblarz and Raftery, 1999; Björklund and Sundström, 2006; Garasky, 1995; Ghysels and Van Vlasselaer, 2008). On the other hand, parent age and the number of siblings are likely to influence interactively on children’s performance. Hence, we control for each factor separately.

The information about age, fathers’ employment status and number of siblings was reported by fathers through the ad hoc sociodemographic questionnaire. Father’s age and number of siblings were used as continuous variables. Fathers’ occupation was coded into five categories: (1) active, (2) unemployed with allowance, (3) unemployed without allowance, (4) retired and (5) others.



4.5 Statistical analysis

The study used SPSS 21 to carry out descriptive statistics and bivariate correlation analyses in order to test H1 y H2. The other hypotheses were tested using the PROCESS macro for SPSS (Hayes, 2018), using bias-corrected bootstrapping with 5,000 resamples to account for the non-normal distribution in the outcome variables (MacKinnon et al., 2004) and to generate confidence intervals (Preacher and Hayes, 2008). Specifically, in the current study models 4, 15, and 19 were used following Hayes’s recommendations (Hayes, 2018). Concretely, we used Model 4 and calculated 5,000 bootstrapped samples to estimate the 95% bias corrected and accelerated confidence intervals of the indirect effect to study direct and indirect effects of father’s educational level and APS on children’s school problems (H3). A mediation test is significant when the lower and the upper bounds of the bootstrap confidence intervals of the indirect effect between the predictor and the outcome do not include zero (Hayes, 2018). Instead of the traditional Sobel test, PROCESS model bootstrap approach was used, because the bootstrap method has higher statistical power and makes more realistic assumptions about the sampling distribution of the indirect effect (Abu-Bader and Jones, 2021; MacKinnon et al., 2004).

Further to test H4 and H5, we used Model 15 with bias-corrected bootstrap confidence intervals (BC; 95% CI) based on 5,000 bootstrap resamples. Model 15 was used to evaluate the moderation effect of children’s gender in both the direct and indirect effects of fathers’ educational level and APS on children’s school problems (Hayes, 2018). Lastly to test H6 and H7, Model 19 was used with bias-corrected bootstrap confidence intervals (BC; 95% CI) based on 5,000 bootstrap resamples. Model 19 was conducted to test three-way interactions, which is similar to model 15, but with a moderator influencing the indirect path by the mediator that depends on a second moderator (a moderated moderated mediation). This model was used to test if the moderated effect by child’s gender for father’s educational level on child’s school problems via APS would be at the same time moderated by child’s surgency (Hayes, 2018). Significant interactions were probed using a traditional simple slope test, the pick-a-point approach (Aiken et al., 1991), and the Johnson-Neyman technique for regions of significance (Hayes and Matthes, 2009; Preacher et al., 2006), which identifies the regions of significance of an association when the moderator is a continuous variable (Hayes, 2018). Since regression analyses included interaction terms, continuous variables that constitute an interaction product were mean centered to minimize multicollinearity issues (Field, 2013).




5 Results


5.1 Preliminary analyses

In the study, to determine the correlations between the variables, bivariate correlation analysis was applied. Table 1 provides the correlations for all variables. As the result of the analysis, between father’s educational level and APS and also between father’s educational level and child’s school problems, statistically significant negative correlations were found. In addition, a statistically significant positive correlation was detected between APS and child’s school problems. Thus, H1 and H2 were supported. The moderating variables (child’s gender and surgency) did not show a significant relationship with any other variable. Lastly, father’s age showed a statistically significant positive correlation with father’s educational level and negative with the child’s school problems. Father’s employment status was negatively associated with father’s educational level (note that regarding educational level, the larger the numbers are, the higher the education level is, and regarding employment status, the larger the numbers are, the less socially recognized employment status is).



TABLE 1 Descriptive statistics and correlations for all variables.
[image: A correlation table displays the relationships among various variables including Child's SP, Father's EL, APS, Child’s gender, Surgency, Father's age, Father's ES, and Number of siblings. Significant correlations are marked with asterisks, where p-values are less than 0.05 or 0.01. The sample size is 203. Gender coding, mean, and standard deviation are also provided. Variables such as APS and Surgency are standardized.]



5.2 Mediating analysis

Following the procedures outlined by Preacher et al. (2007), we used PROCESS macro in the SPSS software by selecting Model 4 (Hayes, 2018) to address H3, which stated the effect of father’s educational level on child’s school problems is mediated by APS. The analyses included father’s age and employment status and number of siblings as control variables. The results of the mediation analysis are presented in Table 2. As can be seen in Table 2, firstly the findings revealed that between father’s educational level and child’s school problems, after controlling for father’s age and employment status and number of siblings, there was a tendency toward statistical signification for negative association (b = −0.978, p = 0.060). Secondly, the results also indicated that father’s educational level was negatively associated with APS (b = −0.144, p = 0.006). Thirdly, APS was positively related to child’s school problems (b = −1.793, p = 0.015). Moreover, the residual direct association between father’s educational level and child’s school problems was not significant. Additionally, regarding control variables, father’s age negatively related to child’s school problems (b = −0.365, p = 0.016) and number of siblings had a positive and significant relation with child’s school problems (b = 2.333, p = 0.034), regardless of father’s educational level and APS. The bootstrapping analysis with 5,000 iterations revealed that APS mediated the relation between father’s educational level and child’s school problems. The 95% bias-corrected confidence interval for the indirect effect did not include zero (indirect effect = −0.258, SE = 0.142, 95% CI [−0.583, −0.033]) and the direct effect included zero (direct effect = −0.719, SE = 0.521, 95% CI [−1.748, 0.309]). Thus, H3 is supported. The mediation effect accounts for 26.40% of the total effect of father’s educational level on child’s school problems (Wen and Fan, 2015).



TABLE 2 Testing the mediating effect of APS in the relation between father’s educational level and child’s school problems.
[image: Regression table displaying predictors for school problems and APS. Predictors include Father's EL, APS, Father's age, Father's ES, and Number of siblings. Metrics shown are coefficients (b), standard errors (SE), and t-values (t). Significant results are marked with one or two asterisks, indicating p-values less than 0.05 and 0.01, respectively. The table includes R-squared values and F-statistics for each model.]



5.3 Moderated mediation analysis

In order to test H4 and H5, a moderated mediation model using PROCESS Model 15 (Hayes, 2018) was conducted to test whether gender had a moderating role in the direct effects of father’s educational level and APS on child’s school problems, as well as, in the indirect effect of father’s educational level on child’s school problems via APS, controlling for father’s age and employment status and number of siblings. The results in Table 3 showed that child’s gender moderated the relationship between APS and child’s school problems (b = 4.271, p = 0.004), whereas having no significant effect on the relation between father’s educational level and child’s school problems. In order to further analyze the APS × child’s gender interaction, a simple slope test was performed using the pick-a-point approach (Aiken et al., 1991). A significant positive relation between APS and child’s school problems was found among girls (b = 3.424, p = 0.000), while a non-significant negative relation was found among boys (b = −0.847, p = 0.450), as shown in Figure 2. Additionally, the index of moderated mediation was significant (index = −0.615, SE = 0.311, 95% CI [−1.333, −0.125], 5,000 bootstraps); only among girls, the indirect effect value of the father’s educational level on child’s school problems by APS was significant (boys, indirect effect = 0.122, SE = 0.182, 95% CI [−0.210, 0.530]; girls, indirect effect = −0.493, SE = 0.232, 95% CI [−1.027, −0.122]). Thus, H4 was only partially supported because child’s gender moderated the direct effect of APS on child’s school problems (only among girls, this direct effect was significant), but did not moderate the direct effect of father’s educational level on child’s school problems. H5 was supported because the indirect effect of fathers’ educational level on children’s school problems via APS was significantly different for boys than for girls.



TABLE 3 Testing the moderating effects of gender and in mediating effect of APS in the relation between father’s educational level and child’s school problems.
[image: Regression table displaying predictors and outcome variables APS and School Problems. Predictors include Father's educational level (EL), APS, Gender, interaction of Father's EL and Gender, interaction of APS and Gender, Father's age and employment situation (ES), and number of siblings. For each outcome, coefficients (b), standard errors (SE), and t-values (t) are provided. Notable results: Father's EL negatively impacts APS; gender negatively impacts both APS and school problems; APS × gender interaction significantly affects school problems. Gender coded: 0 for Boy, 1 for Girl. Based on 5,000 bootstrap samples. Statistical significance indicated by asterisks.]

[image: Line graph illustrating the relationship between APS (x-axis) and child's school problems (y-axis) for boys and girls. Boys' trend line, dashed, shows a positive correlation; girls' trend line, solid, shows a negative correlation.]

FIGURE 2
 The moderation of gender in the relations between APS and child’s school problems.




5.4 Moderated moderated mediation analysis

In order to test H6 and H7, a moderated moderated mediation model using PROCESS Model 19 (Hayes, 2018), with child’s school problems as the outcome variable, father’s educational level as the predictor, APS as the mediating variable and child’s gender and surgency as the moderating variables, controlling for father’s age and employment status and number of siblings.

The model predicting APS revealed 6.1% of explained variance [F(4, 189) = 2.973, p = 0.021]. Father’s educational level was the only significant predictor of APS, whereas any covariates did not significantly predict the criterion (Table 4). The regression model predicting child’s school problems revealed 21% of explained variance [F(14, 189) = 3.239, p = 0.000]. As expected and in line with H6 (see Table 4), the three-way interaction Surgency × Gender × APS was statistically significant (b = −3.966, p = 0.025). However, the three-way interaction Surgency × Gender × father’s educational level was not statistically significant (b = −1.859, p = 0.109), hence H6 was only partially supported. The three-way interaction Surgency × Gender × APS significantly increased the amount of explained variance by 2.3% [F(1, 174) = 5.106, p = 0.025]. The conditional effects of APS × child’s gender on child’s school problems at different levels of surgency revealed that this two-way interaction was a significant positive predictor of school problems when surgency was low (b = 9.853, p = 0.000) and medium (b = 5.844, p = 0.000), but not when surgency was high (b = 1.835, p = 0.360). Thus, as shown in Table 5, the relation between APS and school problems was significant for girls, regardless the surgency level, whereas among boys, only when they had a low level of surgency, this relation was significant. Simple slopes analyses were computed at the mean of surgency and ± 1 SD, producing the plots in Figure 3. Johnson-Neyman technique provided additional information, showing that the value 0.653 of surgency is the one that splits different regions of signification, in such a way that the interactive effect APS × child’s gender on school problems is significant for surgency values below of 0.653 (74.1%) and is non-significant for surgency values above of 0.653 (25.9%).



TABLE 4 Testing the moderating effects of gender and surgency in the mediating effect of APS in the relation between father’s educational level and child’s school problems.
[image: A regression table presents predictors and their effects on APS and school problems. Columns list coefficients (b), standard errors (SE), and t-values. Notable results include significant t-values for Father's EL on APS and several predictors on school problems. The table notes significance levels: *p < 0.05, **p < 0.01, ***p < 0.001.]



TABLE 5 The conditional effect of APS on child’s school problems for girls and for boys at values of surgency.
[image: Table comparing the effects of surgency on boys and girls at low, medium, and high levels. Includes columns for Effect, Standard Error (SE), t-value, p-value, Lower Limit Confidence Interval (LLCI), and Upper Limit Confidence Interval (ULCI). For boys: Low surgency has significant negative effects, and high surgency shows non-significant positive effects. For girls: All levels show significant positive effects. Results are based on 5,000 bootstrap samples with a control variable.]

[image: Three-panel chart shows the relationship between APS and child's school problems, classified by surgency levels and child's gender. Each panel represents different surgency levels: 1.01, 0.00, and -1.01. APS is on the x-axis, and child's school problems on the y-axis. Each panel displays two lines differentiated by gender.]

FIGURE 3
 The moderation of gender in the relations between APS and child’s school problems, regarding the level of surgency.


The overall index of moderated moderated mediation was significant (index = 0.583, SE = 0.337, 95% CI [0.003, 1.311]), supporting H7. More specifically, results revealed that the moderated mediation effect was significant in the conditions of low and medium levels of surgency (index = −1.447, SE = 0.634, 95% CI [−2.835, −0.373] and index = −0.858, SE = 0.375, 95% CI [−1.696, −0.231], respectively), but not in the condition of high level of surgency (index = −0.270, SE = 0.334, 95% CI [−1.023, 0.298]). In the condition of low level of surgency, the effect of father’s educational level on child’s school problems was significant and positively mediated by APS for boys (index = 0.874, SE = 0.420, 95% CI [0.162, 1.809]), but significant and negatively mediated for girls (index = −0.573, SE = 0.348, 95% CI [−1.369, −0.011]). In the condition of medium level of surgency, the effect of father’s educational level on child’s school problems was positive and non-significantly mediated by APS for boys (index = 0.345, SE = 0.219, 95% CI [−0.016, 0.851]), but significant and negatively mediated for girls (index = −0.513, SE = 0.240, 95% CI [−1.041, −0.132]). Lastly, although the index of moderated mediation was not significant in the condition of high level of surgency, it is interesting to note that the effect of father’s educational level on child’s school problems was negative and non-significantly mediated by APS for boys (index = −0.184, SE = 0.215, 95% CI [−0.634, 0.213]), and also negative but significantly mediated for girls (index = −0.454, SE = 0.301, 95% CI [−1.155, −0.008]).




6 Discussion

Our research aimed to test an underlying mechanism of the relation between fathers’ educational level and children’s school problems. Overall, our results when analyzed together firstly suggest that a low father’s educational level leads to a high level of overprotective behaviors (APS). Secondly, only among girls, these overprotective behaviors increase the child’s school problems and only among girls, the indirect way by APS accounts for the adverse effects of a low educational level of father on girls’ school performance. Additionally, this occurs regardless of the level of surgency of girls. Thirdly, among boys, the relation between paternal factors (educational level and APS) are different depending on the surgency level. Thus, when the level of boy’s surgency is medium or high, there are no direct or indirect effects by APS of the father’s educational level on the child’s school problems. Among boys with low levels of surgency, a low educational level of the father is directly associated with his child’s school problems. However, given that among these boys with low levels of surgency, overprotective behaviors (APS) of fathers protect their boys of school problems, the indirect effect of fathers’ educational levels on child’s school problems by APS was positive; in other words, certain overprotective behaviors of fathers as APS minimize the risk of a low educational level of fathers on the development of school problems for boys with low levels of surgency (or high levels of shyness).

Findings of the current study support the importance of fathers in children’s development, specifically in their school skills, as it has been shown in the literature (Cabrera et al., 2000; Lamb, 2010; Ramchandani and Psychogiou, 2009; Sarkadi et al., 2008). Our results also support the studies that have detected relations between fathers’ educational attainment and different children’s academic skills (D’Urso and Symonds, 2022; Sarkadi et al., 2008). Some arguments have been alluded to explain these results: parents with higher educational level could feel more empowered and so more capable to intervene and influence their children’s academic skills (Veiga et al., 2016); parents with higher educational level use more elaborate language and create environment that facilitate learning, which affects children’s academic performance (Hoff, 2003; Williams, 1980); or parents with higher educational levels have higher expectations for their children education and show interest in their children’s academic performances which will be achieved with academic outcomes (Alexander et al., 1994; Good and Brophy, 1990). In addition, our findings confirm that parental involvement is a key mediator of the association between parental educational level and their children’s school problems (Davis-Kean, 2005; Pettit et al., 2009). Moreover, our results empirically support the directional influence and the theoretical model, proposed by Harding et al. (2015), which declares that with additional years of education, parents increased access to human (e.g., problem-solving ability), cultural (e.g., network connections), and social (e.g., high-achieving role models) capital, which shape their parenting behaviors and, in turn, their children’s school outcomes.

In our view, this study also extends research on relations between father’s educational level, parenting and school adjustment in several ways. First, we have examined the mediating role of a parental practice that is quite widespread today and that previous research, carried out mainly with mothers and at other ages, has pointed out that it can be adverse for the development of their children, depending on the child’s age. Overparenting behaviors as APS are a common practice in Western countries (LeMoyne and Buchanan, 2011). APS implies being highly attentive to potential risk and problems affecting the child, and a tendency to act before problems arise or have been perceived as such by the children (Scharf et al., 2017). As fathers are more involved in fulfilling the needs of their children, APS means paternal care and support for their children (Leung and Shek, 2019). Although, these behaviors appear to be beneficial in early stages of development such as the preschool years (Schiffrin et al., 2015), in adolescents and young adults, it has been shown to be a harmful practice, given that it increases dependency on others (Odenweller et al., 2014), and decrease levels of sense of competence and control (Hong and Cui, 2020). Present study’s findings suggest that in early middle childhood—a stage in which studies on these relationships have been rare or absent to our knowledge—a higher educational level protects fathers to manifest APS, while a lower educational level enhances APS behaviors and, in turn, increases the problems of their children in schools, only for the case of girls. It seems that, as young as 7 or 8 years old, girls need parents who are sensitive to changes in their development and allow them to cope independently with problems that they would be able to solve on their own and that APS behaviors can be considered intrusive at these ages. These findings are consistent with self-determination theory (Ryan and Deci, 2000).

However, for boys, the relations between fathers’ overprotective behaviors with their children’s school problems depend on the boys’ level of surgency, in such a way that as the surgency decreases (boys are more inhibited or shy), these paternal behaviors seem to protect them from developing school problems. From early childhood to adolescence, there is increasing evidence that suggests that a low level of surgency (or a high level of shyness) may be less socially acceptable for boys than for girls, probably due to this behavior in boys seems to violate Western gender expectations that characterize boys as more active, assertive and dominant (Doey et al., 2014; Rubin and Coplan, 2004). Thus, shy boys tend to experience more peer rejection, more anxiety, stress, emotional difficulties and perceive themselves to be less physically and cognitively competent than shy girls (Coplan et al., 2004; Howarth et al., 2013; Nelson et al., 2005). As a result, the consequences of shyness are more problematic for boys, being at a greater disadvantage in their social and academic settings, than for girls (Butt et al., 2019).

Furthermore, parents who perceive that their shy boys have difficulties, could increase their overprotective behaviors, interfering in boys’ activities and anticipating and solving child’s problems (Hastings et al., 2010; Rubin et al., 1999) in order to support their sons. In fact, shyness appears to predict protection and related parenting behaviors (Edwards et al., 2010; Kiel and Buss, 2012). On the other hand, previous studies have indicated that boys and girls may differ in their reactions to different parenting styles (Lengua, 2008; Pitzer et al., 2011). In this way, some authors speculate that girls are more sensitive to the pressure and demands, perceiving overprotective behaviors more as intrusion and control than as support (Pettit et al., 2001).

Probably during the transition to elementary school, parents’ overprotective behaviors could have helped to cope with the new educational challenges that children have had to face (Leung et al., 2021; Serbin et al., 2013). However, the earlier development of self-regulation abilities in girls (Hosseini-Kamkar and Morton, 2014; Matthews et al., 2009; Weis et al., 2013) could explain that a bit later, at 7 or 8 years old, girls need a higher level of autonomy. However, shy children, for whom new school challenges often cause greater stress and anxiety (Hudson and Rapee, 2004), could need the withdrawal of overprotective paternal behaviors to occur more gradually and slowly than in girls, as boys improve their self-regulation skills.


6.1 Limitations and directions

The current study provided important knowledge to advance our understanding of the direct and indirect influence of paternal factors on children’s problems at school. However, our research still has some limitations that point out future research directions. First, we used a community sample of children from Cádiz (southern Spain); thus, our profile of temperamentally shy boys may not capture the extreme temperamental trait and these findings may not be generalizable to other groups and other geographical regions. Future studies are needed to replicate these findings in more diverse samples of children. Second, the current study included different informants (fathers reported their overparenting behaviors, mother and father jointly informed about children’s surgency and teachers reported children’s school problems) and the measuring instruments selected are widely used. However, the use of parent-reported data as our measure of surgency could be restricted to the contexts that parents observe their children, and their responses may have been biased by social desirability. Future work should improve reliability using additional informants for each measure and using complementary other methods as direct observation or physiological measures. Third, the PROCESS macro in SPSS was used to test the proposed mediation–moderation model which was based on previous literature and theory. However, and although data was collected at three time points, the used cross-sectional design does prevents us determining the direction of causality among the variables. Future studies using longitudinal designs are needed to confirm these findings. Fourth, our initial interest focused on the role of overparenting as mediator of the relation between fathers’ educational level and children’s school problems and the moderating role of gender and surgency. Nevertheless, future studies could explore alternative explanations concerning how a low educational level of the father can lead to the school problems of his children.



6.2 Theoretical contributions

Self-determination theory (Ryan and Deci, 2000) has been shown as a suitable psychological framework to assess the influence of overparenting behaviors on children’s school problems. Considering that the basic human need for autonomy requires to be satisfied in order to assure an individual’s wellbeing, the theory explicitly supports that overparenting behaviors could threaten their children’s school adjustment preventing the satisfaction of their needs for autonomy. The current research adds that the consequences of this parental style depend on variables such as gender and age, so that boys and girls may differ in their need for personal autonomy based on their rate of development, challenges, and school transitions.

On the other hand, our findings add empirical evidence to the Environmental Sensitivity framework (elaboration on the various theories as environmental susceptibility or diathesis-stress; Ellis et al., 2011; Pluess, 2015), showing that the effects of two environmental factors (paternal educational level and overprotection) on school maladjustment are moderated by individual variables, such as gender and surgency. Moreover, the current study is in line with others that show that environmental sensitivity is better conceptualized as multidimensional and better understood when it is studied employing a person-centered approach (Markovitch et al., 2023; Moran et al., 2017). In this sense, our findings suggest that it is the combination of one’s tendency to shyness and low extraversion with gender that possibly has a unique role in environmental sensitivity rather than each of these individual characteristics separately. Understanding the complex individual differences in environmental sensitivity requires more research by various analytic strategies.



6.3 Practical implications

Given the noted relevance of adjusting to elementary school to the development of later socioemotional and academic skills, and the growing trend of parents in western countries to overprotect their children, the present study poses some practical implications. First, for teachers and parents, our findings highlight the importance of an early identification of children who display high levels of shyness, especially among boys, in order to reinforce the support so that they can overcome the challenges and threats at school, gradually promoting autonomy. Moreover, the fact that girls appear to be more sensitive to adverse effects of overprotective behaviors of their fathers, programs guiding parents to handle these behaviors which play a key role in their daughters’ school problems. Further, these programs are especially crucial for those fathers with low educational attainment. These probably well-intended fathers should be aware that helping their daughters too much to solve their problems at school, when they could deal with them, could have harmful consequences for their progress in educational settings.

In this sense, findings raise implications for educational settings since it can support programs aimed at parents with a low educational level and at risk of displaying overparenting behaviors, considering children’s characteristics.
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Introduction

Behavioral inhibition is a temperamental factor that increases the risk of internalizing disorders. Therefore, the identification of highly inhibited children is of great importance. However, informant discrepancies make this process difficult. In a cluster analytic approach, we aimed to use both parent and teacher reports of behavioral inhibition in order to gain a more detailed picture about children’s behavioral inhibition in different contexts and to characterize highly inhibited children.





Methods

Parents and teachers of 318 preschool children completed a questionnaire, which included the Behavioral Inhibition Questionnaire (BIQ) and the Strengths and Difficulties Questionnaire (SDQ). Parents also reported their parenting behavior on the Multidimensional Assessment of Parenting Questionnaire (MAPS). A two-step cluster analysis was conducted on BIQ parent and teacher reports, and the resulting clusters were compared on the SDQ externalizing and internalizing subscales. Multinomial logistic regression analyses were conducted separately for girls and boys to predict cluster membership based on the MAPS hostility, lax control and physical control subscales.





Results

Four clusters were identified, labelled as medium-low (ML), low-elevated (LE), elevated-elevated (EE) and high-high (HH), based on the levels of BIQ parent and teacher reports, respectively. In the HH cluster, mean scores of the SDQ internalizing subscales as reported by parents and teachers were significantly higher, and in boys but not in girls, mean scores of the SDQ externalizing subscale as reported by teachers were lower than in the other clusters. High levels of hostility predicted group membership of HH compared to LE and EE in both genders. Furthermore, in boys, lax control and physical control were also found to be significant when comparing HH to EE and LE, respectively.





Discussion

Our results suggest that the joint use of parent and teacher reports on behavioral inhibition may increase the ability to identify highly inhibited children at risk of developing internalizing disorders and add to our understanding of the underpinnings of children’s inhibited behavior in different contexts.
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1 Introduction

In the last few decades, researchers examined childhood shyness from many aspects. In 1984, Kagan and colleagues (1) introduced a novel theoretical framework that posited a temperamental characteristic underlying childhood shyness, termed behavioral inhibition. Behavioral inhibition is an early-appearing, biologically determined trait (2) with a prevalence of 10-15% (1) or even 15-20% (3). Children with high levels of behavioral inhibition demonstrate withdrawal and negative emotions in the face of new social or non-social situations. This reaction is related to a hyperactive physiological stress system and is typically associated with specific physiological responses such as increased heart rate, dilated pupils, and higher cortisol levels (2, 4–6). As a result, highly inhibited children frequently demonstrate a reluctance to explore unfamiliar individuals, locations, and objects, and to refrain from gaining familiarity with them. Additionally, they tend to respond with caution, hesitation, apprehension, or avoidance (6, 7).

Behavioral inhibition is regarded as an early risk factor for internalizing disorders, including depression and anxiety disorders, particularly social anxiety disorder (2, 8–11). Therefore, detecting behavioral inhibition at an early age to reduce the risk of psychopathology is warranted (11, 12).

Though behavioral inhibition is a relatively stable trait (13), environmental factors may affect its developmental course and moderate its association with internalizing disorders. One major environmental factor that interacts with early temperament such as behavioral inhibition to significantly shape developmental trajectories is parenting (2). A growing body of evidence suggests that overprotective and overly sensitive parenting may be associated with greater stability in behavioral inhibition and more anxious behavior (14–19). These parenting behaviors serve to maintain behavioral inhibition, as they prevent the child from gaining the opportunity to explore new environments (2). Negative parenting behaviors, including intrusiveness, overcontrol, low autonomy granting, low support and criticism have similar effect in maintaining behavioral inhibition and increasing the risk of anxiety (15, 20, 21). These parenting behaviors may result in overwhelming the child in new situations, thereby undermining the child’s self-regulating ability (2). However, some of these associations may be bidirectional, indicating an evocative effect of behavioral inhibition on parenting (14) (15, 20, 22, 23).

Parental behavior is a modifiable factor and can therefore be the focus of early interventions (2). Thus, it is important to have an accurate picture of the relationship between behavioral inhibition and parental behavior.

Furthermore, gender may be a significant factor in the relationship between parental behavior and behavioral inhibition (6). Although no differences in the prevalence of behavioral inhibition have been found in early childhood (24), several researches have shown that the developmental trajectories and psychopathology may differ by gender in behavioral inhibition (6, 25, 26). The observed developmental differences, in addition to biological factors, may be explained by socialization factors, such as the greater acceptance of inhibited behavior in women (27, 28). Several studies have demonstrated that the associations between children’s behavior and parental behavior may differ depending on the gender of the child. However, the differences are not yet clear and may depend on the degree of behavioral inhibition (17, 25, 29).

In evaluating behavioral inhibition, the source of the report is of significant importance. Clinical observation is a rarely used method, primarily due to its high cost, time-consuming nature, and the potential for information to be distorted or lost in artificial settings (4, 30). The most common method of assessing the development and behavior of young children in the preschool years is through parent or teacher reports, or a combination of both (31). However, previous studies have shown that teacher and parental evaluations of children’s behavioral inhibition have a low to moderate correlation (7, 12, 32). Furthermore, the correlates of behavioral inhibition may differ across informants and contexts. In a recent study conducted by Espinoza-Fernandez and colleagues (33), the researchers collected data on children’s behavioral inhibition from two distinct contexts: the family context, which included data from mothers and fathers, and the school setting, which included data from teachers. The findings indicated that children with behavioral inhibition could be characterized by high levels of shyness regardless of informants; however, teachers but not parents reported higher levels of somatic complaints but did not score lower social and adaptive skills in their identified behaviorally inhibited students.

The occurrence of informant discrepancies has been identified as a highly consistent finding in the field of children’s mental health research. In both older and more recent meta-analyses, an overall correspondence of 0.28 appears to be a relatively stable finding over time (34, 35), countries (36), and across the life-span (37). Furthermore, this correlation was higher for the externalizing than the internalizing domain (31).

Early theories posited that informant discrepancies were attributable to measurement error (see (38), for a review). Consequently, their efforts were directed at capturing the common variance of data from different informants. However, recent research demonstrated that informant discrepancies frequently reflect domain-relevant information, that enhances our comprehension of the phenomena under investigation (39). For example, specific patterns of informant discrepancies have been shown to predict poor outcomes in internalizing disorders (40), suicidal thoughts in adolescent depression (41), and educational outcomes in autism spectrum disorder (42). Furthermore, patterns of discrepancies between mothers’, fathers’ and teachers’ reports on limited prosocial emotions have been identified as a risk factor for conduct problems in a clinical sample of elementary school children (43).

Consequently, three interrelated theoretical models have been developed with the objective of demonstrating new ways of addressing information discrepancies in clinical and research settings.

In order to facilitate research, the Operations Triad Model (OTM) (44) has been proposed as a framework for conceptualizing the patterns of data observed within multi-informant assessment. Previous research methodology has been largely based on the concept of converging operations, which implies the view that convergence from multiple methodologies lends support to the validity of the results, whereas discrepancies indicate the potential presence of some forms of error. In contrast, the OTM model posits that domain-relevant variance may originate from both converging and diverging reports (divergent operations). However, this must be distinguished from discrepancies that are attributable to measurement confounds (compensating operations) (39).

In clinical settings, the Attribution Bias Context Model (ABC Model) has been put forth as a prospective framework for interpreting informant discrepancies (45). The model proposes that discrepancies between sources of information may be attributed to three factors and their interactions. The initial factor is the cause attributed to the child’s problem, which is also known as the actor-observer phenomenon. For instance, a conflict may be perceived in different ways, with the cause attributed to either an intrinsic factor, such as the child’s inherent propensity for aggression, or to an extrinsic factor, such as the child being placed in a challenging situation with no viable alternative. The second factor is the informant’s perspective, which may influence how memories are recalled. Informants may hold disparate opinions regarding the perceived most significant issue in the context in which they observe the child, as well as the necessary changes they believe are required. According to the ABC Model, respondents will recall memories and report symptoms in a manner that reflects their perspectives. Finally, the extent to which the respondents agree with the objectives of the assessment, for instance, whether or not they would like a diagnosis or treatment for the child, may also influence their responses. These factors may interact to determine which memories respondents evoke when assessing the child’s behavior and how they report them.

Interpreting discrepancies among information sources can play a significant role in clinical decision-making, particularly in defining needs and goals. To address this issue, the Needs-to-Goals Gap Framework (46) was developed based on the ABC and OTM models. In this model, a decision is made regarding the reliance on one or multiple informants in the need assessment phase, and the parallel and/or independent functional assessment across contexts in the goal phase, according to the consistency of the reports about the needs across contexts. This would reduce the risk of a needs-to-goals gap in service delivery, whereby the goals set for service delivery fail to align with the needs of the client (39).

The necessity for an explanation of informant discrepancies also emerged in the field of behavioral inhibition research. It has been postulated that children are assumed to feel safer in the presence of a parent, which has led to the prediction that parental reports typically indicate lower behavioral inhibition than teacher reports (7). Ballespí and colleagues (12) conducted a study to analyze parent-teacher discrepancies in reporting children’s behavioral inhibition. Results revealed that the correlation between parent and teacher reports is higher in the case of social than non-social signs of behavioral inhibition. Furthermore, the agreement was also higher on items related to speech and avoidance behavior and shyness with adults than for other behaviors. In accordance with the ABC Model (45), they suggested that the higher correlation reflects the highest importance of these behaviors for both types of informants (12). Moreover, both parents and teachers were found to have a moderate-to-low ability to identify behaviorally inhibited children (12). Consequently, the authors underscored the necessity to view parental and teacher reports as supplementary rather than equivalent. Nevertheless, no research has yet attempted to address this question. Such research, which employs parent and teacher reports as a complementary data source, would presumably be more successful in identifying highly inhibited children. This approach could then be utilized to investigate the risk and protective factors, including parenting, that shape developmental trajectories of behavioral inhibition and increase or decrease the subsequent risk of psychopathology.

A person-centered approach may prove advantageous over traditional variable-centered approaches when exploring patterns of informant discrepancies (47). For instance, cluster analysis can be employed to delineate emerging subgroups based on both informant severity ratings and the degree of informant discrepancy (48). These subgroups can then be explored in psychopathology and parental variables. Therefore, the objective of this study was to employ a cluster analytic approach to utilize both parent and teacher reports of behavioral inhibition in a sample of preschool children.

In accordance with the Operations Triad Model (44), it was hypothesized that discrepancies between informants in ratings of children’s behavioral inhibition, as reported by parents and teachers, reflect domain-relevant information that is clinically meaningful. We expected that differences in parental and teachers’ assessments of behavioral inhibition severity would yield distinct subgroups within the population, which could be uncovered by cluster analysis.

Specifically, we postulated that agreement between parental and teacher reports on high behavioral inhibition would more accurately identify the group at risk for anxiety disorders, than severity ratings. Consequently, we anticipated that this group would exhibit higher scores on the SDQ internalizing scale based on both parent and teacher reports than the other groups (i.e. disconcordant parental and teacher reports).

We supposed that this approach would also help to gain a more accurate picture of the relationship between high levels of behavioral inhibition and parental behavior. More specifically, we explored the association between agreement on high behavioral inhibition between parents and teachers and three negative parenting behaviors assessed by the Multidimensional Assessment of Parenting Scale (49), hostility, which includes criticism, harshness and intrusiveness, lax control, which is characterized by permissiveness and undercontrol, and physical punishment.




2 Materials and methods



2.1 Sample and procedures

The Institutional Research Ethics Committee of the Psychological Institute Eötvös Loránd University approved the study (Nr. 2019/250). The participants were recruited through preschools. After giving their written informed consent, the parents received a questionnaire packet which they filled in at home and returned to the investigator in a sealed envelope. Teachers completed the questionnaire for each child whose parents had consented to the study and returned it in a sealed envelope to the investigator.

The data of 318 caregivers of preschool-aged children were analyzed (298 mothers, 12 fathers and 8 other caregivers). The mean age of the respondents was 36.02 years (SD = 6.47, range: 20  –64 years). The highest level of education was low (≦ 8 years of education) for 23 (7.2%), medium (12 years) for 158 (49.7%), and high (>12 years) for 137 (43.1%) caregivers. Place of residence was the capital for 130 (40.9%) respondents, 164 (51.6%) of them lived in urban, and 24 (7.5%) in rural areas. The mean age of the children was 4.61 years (SD = 0.97, range: 3 - 7 years), and there were 165 (51.9%) boys and 153 (48.1%) girls among them.




2.2 Measure

The Behavioral Inhibition Questionnaire [BIQ (7, 50)] was employed to assess behavioral inhibition. This widely used questionnaire is designed to assess behavioral inhibition in both social and non-social contexts. It is available in two versions: the parent report form comprises 30 Likert-type items, while the teacher report version contains 28 items of the same type. The items pertain to various situations, including interactions with unfamiliar adults, peers, physical challenges, toys, separation and performance. The parental version incorporates two supplementary items concerning the behavior of children in unfamiliar domestic settings. Although behavioral inhibition may manifest in various forms across novel social and situational contexts, it was deemed redundant to examine these variables separately in the present study due to their high correlation. Therefore, a total score was used. Although the Behavioral Inhibition Questionnaire lacks a validated cut-off, studies have employed two distinct methodologies for identifying children who exhibited behavioral inhibition. One approach involves establishing a percentage limit based on the top 15-20% scores (7). An alternative approach is to achieve a score of 132 or above (7, 51, 52). However, neither method was employed in the course of our analyses. Instead, cluster analysis was conducted using both parent and teacher reports in order to identify subgroup of children exhibiting high levels of inhibition. In our data, both the parent and the teacher report versions demonstrated excellent internal consistency (Table 1).

Table 1 | Cluster characteristics, descriptive statistics and reliabilities of study variables.
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The Strengths and Difficulties Questionnaire, parent and teacher report [SDQ (53, 54)] is a 25-item Likert-type scale (0: not true, 1: somewhat true, 2: certainly true) that assesses emotional and behavioral problems in children and adolescents. In this study, we employed the Internalizing Problems subscale (Emotional Problems and Peer Relationship Problems), and the Externalizing Problems subscale (Conduct Problems and Hyperactivity/Inattention), in accordance with the recommendations of Goodman and colleagues (55) for non-clinical samples. In our sample, the internal consistencies of the parent report version were found to be acceptable to good, while those of the teacher report version were found very good (Table 1).

The Multidimensional Assessment of Parenting Behavior (49) (Hungarian version (56)) was employed to assess parents’ perceptions of their parenting behavior. This questionnaire comprising 34 items, assesses positive and negative parenting behaviors on a five-point Likert scale. The psychometric properties have been demonstrated to be excellent by Parent and Forehand (49). Three subscales were employed in our study to assess negative parenting behaviors: hostility, lax control, and physical control. The internal consistencies of the subscales were found to be good in the present sample (Table 1).




2.3 Statistical analyses

Descriptive statistics and internal consistencies of the scales are reported. The association between parent and teacher reports was assessed by means of Pearson’s correlational coefficient. Gender differences were explored using independent t-tests.

A two-step cluster analysis was conducted in IBM SPSS Statistics (version 26) with two predictors, namely the parent and teacher report forms of the BIQ. The Silhouette measure of cluster cohesion was employed to assess the clustering quality. A score of > 0.5 indicates good clustering, a score between 0.5 and 0.25 indicates fair clustering, and a score of < 0.25 indicates poor clustering. The number of clusters was determined automatically using Schwarz’s Bayesian Criterion (BIC). The log-likelihood distance measure was used. The clusters were labelled according to the parent and teacher report BIQ levels, respectively. One-way ANOVAs were conducted to compare the mean scores of BIQ scales among the clusters. Tukey’s post hoc tests were used when the assumption of the equality of variances was met, and Dunnett’s C tests were used for post-hoc comparisons when the variances were unequal.

A series of two-way ANOVAs were conducted to analyze the effects of cluster membership and gender on parent and teacher report SDQ Internalizing and Externalizing subscales.

Finally, multinomial logistic regression analyses were conducted to explore the predictive power of the three negative parenting behaviors on cluster membership. Because of the previously reported differences in the relationships between behavioral inhibition and parenting by gender, we run the analyses separately in the samples of boys and girls.

In order to determine the appropriate sample size, it was considered that the expected sample size of the subgroups should be at least 20-30 (57) for both boys and girls. Given the 15-20% prevalence of high behavioral inhibition (8), the minimum sample size was set at 280. This is also larger than the sample size recommended for cluster analysis with two predictors (i.e. 2x70 = 140) (58).





3 Results



3.1 Descriptive statistics

Table 1 presents the descriptive statistics and reliabilities of the scales. As nearly 40% of the parents indicated that they did not utilize physical control on the MAPS-PC subscale, we recoded it (0 = no use of PC, 1 = other) and used the dummy-coded scale for subsequent analyses (Table 1).




3.2 Preliminary analyses

The correlations of the BIQ social novelty and BIQ situational novelty subscales were 0.787 (p < 0.001) for the parent report, and 0.812 (p < 0.001) for the teacher report, therefore we used the total scores of the BIQ for the cluster analysis. The scores of the BIQ parent and teacher reports were significantly and positively related (r = 0.413, p < 0.001). There were no gender differences in BIQ parent report (Mboys= 98.26, SDboys= 31.85, Mgirls = 94.41, SDgirls= 29.53, t(316) = 1.115, p = 0.266, d = 0.126). However, boys’ mean scores were significantly higher than girls’ mean scores in the teacher report (Mboys= 104.67, SDboys= 28.69, Mgirls = 97.38, SDgirls= 31.65, t(316) = 2.155, p = 0.032, d = 0.241). The effect size was small.




3.3 Results of the two-step cluster analysis

The two-step cluster analysis revealed that a four-cluster classification was the optimal solution for the data. Predictor importance was 1 for both predictors. The average silhouette value of the model was 0.5. The largest cluster comprised 104 children (32.7%) and the smallest cluster consisted of 59 children (18.6%). The ratio of the cluster sizes (largest cluster to smallest cluster) was 1.76. The clusters were labelled as medium-low (ML), low-elevated (LE), elevated-elevated (EE), and high-high (HH) based on the parent and teacher report BIQ levels, respectively (Table 1).

One-way ANOVAs demonstrated that the clusters exhibited significant differences in parent and teacher report BIQ. When choosing the BIQ parent report as the dependent variable, the model was found to be significant (F(3,314) = 236.230, p < 0.001, ηp2 = 0.693), and the Dunnett’s C post-hoc test revealed that all pairwise comparisons were significant (HH > EE > ML > LE). When the BIQ teacher report was used as the dependent variable, the model was also significant (F(3,314) = 237.240 p < 0.001, ηp2 = 0.694). All but one pairwise comparison was significant (HH > EE = LE > ML).

There were no gender (χ2(3) = 3.604, p = 0.308), and age differences among clusters (F(3,314) = 0.360, p = 0.782) (Table 1).




3.4 The effect of cluster membership and gender on SDQ

A two-way analysis of variance (ANOVA) was conducted to examine the influence of cluster membership and gender on parent-reported SDQ Internalizing subscale scores. The model was found to be significant (F(7, 227) = 10.389, p < 0.001, ηp2 = 0.249). The results indicated that cluster membership had a statistically significant main effect on parent-rated SDQ Internalizing subscale scores (F(3, 227) = 22.270, p < 0.001, ηp2 = 0.234). However, the main effect of gender was not significant (F(1, 227) = 0.092, p = 0.810, ηp2 < 0.001). The analysis revealed no statistically significant interaction between the effects of cluster membership and gender (F(3, 227) = 0.321, p = 0.810, ηp2 = 0.004). Tukey post-hoc analyses revealed that mean scores in the HH cluster were significantly higher than mean scores in the other three clusters, and the mean scores in the EE cluster were significantly higher than the mean scores in the LE cluster (Table 1 and Figure 1A).
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Figure 1 | The effect of cluster membership on parent (A) and teacher (B) rated SDQ Internalizing scores. N = 228. SDQ: Strengths and Difficulties Questionnaire. The labels of the four clusters according to the parent-report and teacher-report BIQ scales: HH, high-hig; EE, elevated-elevated; ML, medium-low; LE, low-elevated; BIQ, Behavioral Inhibition Questionnaire; SE, standard error. * p < 0.05.

When choosing SDQ Internalizing, teacher reports, as the dependent variable, the analysis yielded a significant model (F(7, 227) = 11.125, p < 0.001, ηp2 = 0.261). The main effect of cluster membership was significant (F(3, 228) = 22.562, p < 0.001, ηp2 = 0.129), whereas the main effect of gender was not found to be significant (F(1, 228) = 2.324, p = 0.129, ηp2 = 0.010). The interaction effect of the independent factors was also not significant (F(3, 228) = 0.673, p = 0.570, ηp2 = 0.009). Dunnett’s C post-hoc tests demonstrated that once again, the mean scores in the HH cluster were significantly higher than the mean scores in the other three clusters. The mean scores in the ML cluster were also significantly lower than those in the LE and EE clusters (Table 1 and Figure 1B).

In the third model, with parent-rated SDQ Externalizing scores as the dependent variable, the model was not significant (F(7, 227) = 1.446, p = 0.188, ηp2 = 0.044) (Table 1 and Figure 2A).
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Figure 2 | The effect of cluster membership and gender on parent (A) and teacher (B) rated SDQ Externalizing scores. N = 227. SDQ: Strengths and Difficulties Questionnaire. The labels of the four clusters according to the parent-report and teacher-report BIQ scales: HH, high-high; EE, elevated-elevated; ML, medium-low; LE, low-elevated; BIQ, Behavioral Inhibition Questionnaire; SE, standard error. * p < 0.05.

Finally, when the teacher-rated SDQ Externalizing subscale was selected as the dependent variable, the ANOVA yielded a significant model (F(7, 227) = 5.606, p < 0.001, ηp2 = 0.152). Both the main effect of cluster membership (F(3, 227) = 4.219, p = 0.006, ηp2 = 0.055), and that of gender (F(1, 227) = 12.714, p <.001, ηp2 = 0.055) were significant. Moreover, the interaction effect of cluster membership by gender was also significant (F(3, 227) = 3.029, p = 0.030, ηp2 = 0.040). Post-hoc analysis revealed that, in boys, mean scores were lower in the HH cluster than in the other three clusters, whereas no differences were observed among the clusters in girls (Table 1, Figure 2B).




3.5 Parenting behaviors as predictors of cluster membership by gender

Multinomial logistic regression models were constructed to investigate the relationship between the MAPS subscales and membership in the four clusters, separately in the boys’ and girls’ samples. The HH cluster was selected as the reference category.

The goodness of fit tests indicated a good fit in both the boys’ sample (χ2(378) = 379.516, p = 0.468, Cox and Snell R2 = 0.123, Nagelkerke R2 = 0.131) and the girls’ sample (χ2(342) = 352.506, p = 0.336, Cox and Snell R2 = 0.107, Nagelkerke R2 = 0.115).

In the boys’ sample, the model was statistically significant (χ2(9, N = 164) = 21.518, p = 0.011) indicating that it was able to distinguish effectively between the clusters based on the predictor variables. However, the model was only marginally significant (χ2(9, N = 149) = 16.850, p = 0.051) in the girls’ sample.

In neither the girls’ nor the boys’ samples did any significant predictor emerge with regard to group membership of ML compared to HH.

In the comparison between LE and HH, hostility was a significant predictor in both samples. Each unit increase in MAPS-HS was associated with a slight decrease in the likelihood of membership in the LE cluster (Table 2). In boys, physical control was also a significant predictor. The probability of belonging to the LE cluster increased with the use of physical control, as opposed to the HH cluster.

Table 2 | Results of the multinomial logistic regression analyses.
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For group membership of EE compared to HH, hostility was found to be a significant predictor in both genders. Each unit increase in MAPS-HS was associated with a slight decrease in the likelihood of membership in the EE cluster (Table 2).

However, in boys, lax control was also found to be significant. Each unit increase in MAPS-LC was associated with an increase in the likelihood of membership in the EE cluster, compared to the HH cluster (Table 2).





4 Discussion

Recent research has demonstrated that informant discrepancies do not simply result from measurement error. Rather, they may contain domain-specific information that contributes to our understanding of the phenomenon under investigation and informs the assessment and treatment planning (38, 39, 44–46). The necessity to utilize parent and teacher reports of children’s behavioral inhibition as a complementary rather than equivalent source of data has also been identified (12). However, no research has yet addressed this topic. Therefore, this study employed a cluster analytic approach to utilize both parent and teacher reports of behavioral inhibition in a sample of preschool children. The resulting clusters were characterized in terms of psychopathology and parenting behavior, with gender taken into account.



4.1 Parent and teacher report on behavioral inhibition is moderately correlated

The results indicated a positive association between parent and teacher reports, with an effect size that could be considered medium. This finding is consistent with previous studies (12, 32) and highlights the need for an explanation of informant discrepancies.




4.2 Gender differences in parent and teacher report

Despite the absence of gender differences in the parent report, the teacher report indicated that the mean scores of boys were significantly higher than those of girls. It has been posited that behavioral inhibition may be considered more gender-appropriate in girls than in boys (27, 59). Consequently, teachers may hold different expectations of girls’ and boys’ behavior.




4.3 Four clusters were identified according to the parent and teacher report

The two-step cluster analysis revealed a four-cluster solution. The four clusters were labelled as medium-low (ML), low-elevated (LE), elevated-elevated (EE), and high-high (HH) based on the parent and teacher report BIQ levels, respectively, and exhibited significant differences in parent and teacher report BIQ.

In the HH cluster, both parents and teachers reported similarly high levels of behavioral inhibition. The similarity of the teacher and parent scores provides greater confidence in inferring an intrinsic cause for the child’s behavior (45). This suggests that behavioral inhibition may be assumed to underlie the behavior in this group, as a temperamental trait. This is supported by the fact that twenty per cent of the sample fell into this cluster, a percentage that is consistent with the 15-20% of children with behavioral inhibition that has been identified in previous research (52). The cluster comprises 60% of the children who scored 132 or above on the parental report, which is the typical threshold for BIQ (51). Both the teachers and the parents indicated that the children exhibited significantly higher levels of internalizing problems than those observed in the other three clusters. This result can be explained by previous findings which indicated that behavioral inhibition is an early risk factor for internalizing disorders (8, 11). However, the cross-sectional design of this study also allows for the possible explanation that the higher level of behavioral inhibition may be a symptom of internalizing disorders or caused by a shared underlying factor (11). In contrast, according to the teacher’s report, the externalizing problem level was found to be significantly lower in this cluster than in the other three clusters, but only in boys. In preschool children, boys tend to show more externalizing symptoms than girls (59). However, our findings suggest that this gender difference disappears in highly inhibited children.

In the EE cluster, parents and teachers also reported a comparable level of behavioral inhibition. Although the reported level of behavioral inhibition was significantly lower than in the HH group, the normal to high-level range of behavioral inhibition in both parental and teacher reports could be indicative of a tendency towards inhibition. This can be attributed to a normal inhibition tendency in preschool children towards the unfamiliar, or alternatively, to an underlying temperamental characteristic that is well compensated by the environmental circumstances, including parental behavior (4, 29, 52). These external circumstances could be the difference in parental behavior (29, 52). In comparison to the HH cluster, an increase in the level of parental hostility was found to reduce the likelihood of membership in the EE cluster in both boys and girls. Conversely, an increase in the level of parental lax control was found to increase the likelihood of membership in the EE cluster but only in boys. As previous studies have demonstrated parental overcontrol, criticism and intrusiveness may influence the stability and impact of behavioral inhibition (15, 20, 21). In this way, the primary distinction between the HH and EE clusters can be attributed to the environmental conditions. On the other hand, it may reflect the natural variation in the underlying temperamental trait across children.

In the LE cluster, parents rated significantly lower on behavioral inhibition than teachers. While in the ML cluster there is only one level difference between the parental and teacher-rated behavioral inhibition levels, in the LE cluster, parents provided two levels lower evaluations than teachers. Although it is typical for parents to report a lower level of behavioral inhibition than teachers (7, 12), the large discrepancy between parental and teacher evaluations in the LE cluster indicates the presence of an external factor influencing the behavioral inhibition experienced by the teacher (45). It sheds light on a probable pathological pattern, which is corroborated by the fact that, in boys, parental physical control is significantly higher in the HH cluster. Although the LE cluster exhibits a significantly lower level of internalizing problems compared to the HH cluster, it shows a significantly higher level than the ML cluster, similar to the EE cluster. Additionally, in boys, compared to the HH cluster, the parental physical control is significantly higher.

In the ML cluster parents rated higher on the behavioral inhibition scale than teachers. This small discrepancy could be explained by the perspective bias, according to the ABC Model (45). In the preschool setting teachers have a greater basis for comparison. Additionally, they may find different difficulties or only minor ones than parents and they may recall memories of the children’s behavior accordingly (45). Teachers reported significantly lower levels of internalizing problems in this cluster than in the other three.

One noteworthy finding is that teachers tend to perceive HH children as exhibiting reduced levels of externalizing symptoms, whereas parents do not differentiate this group from the others with regard to the SDQ externalizing subscale score. This discrepancy may be due to the contextual dissimilarity between the home and the school settings; therefore, it can be explained by the diverging operations of the OTM (39). For children with behavioral inhibitions, the preschool setting is less familiar (33), which may reduce the likelihood of externalizing behavior in this context. Conversely, in the most familiar home setting, this effect is less pronounced, allowing for less inhibited behavior.

Furthermore, in accordance with the ABC model (45), a teacher’s perception of a child as behaviorally inhibited may influence the retrieval of memories of externalizing behaviors. Teachers’ opinions regarding the clinical significance of the child’s issues can also influence response tendencies. These factors may influence the retrieval of memories at the individual level.

Another significant finding is that parents tend to be less attuned to gender differences in externalizing behaviors, whereas teachers are more likely to differentiate between boys and girls. It is reasonable to hypothesize that while teachers may hold explicit or implicit gendered beliefs and expectations (60), parents may focus more on their child’s individual characteristics and behavior. The ABC model (45) predicts that teachers’ gendered expectations would affect how their memories are evoked about externalizing behaviors, which is consistently reported as more prevalent in boys than girls at the preschool age (e.g (59)).

Our results suggest that parental hostility may be associated with the extremities of the teacher-reported behavioral inhibition continuum (low/high). This means that the impact of parental hostility may be more pronounced in the preschool context; on the other hand, parental hostility may influence the child’s behavior in interaction with other factors such as the child’s temperament.

Taken together, the results suggest that parental practices may interact with temperamental characteristics to influence the developmental trajectory of children. Moreover, these factors may manifest differently in boys and girls.




4.4 Clinical implications

Our findings underscore the significance of integrating parent and teacher reports on behavioral inhibition in clinical settings (12). This will enhance the precision of the assessment. Moreover, the identification of particular patterns of informant discrepancies can furnish domain-specific information that assists the clinician in formulating hypotheses regarding the causes and correlates of children’s inhibited behavior in different contexts. This will inform the assessment process and guide treatment planning. The ABC Model (45) and the Needs-to-Goals Model (46) may be beneficial in conceptualizing behavioral inhibition in a clinical setting.

Research on early interventions for behavioral inhibition has produced promising results (51, 61). Parental behavior is a modifiable factor, therefore, an early intervention targeting parenting may alter the developmental course of behavioral inhibition and decrease the risk of internalizing disorders (2, 12). The results of this study indicate that a key objective of these interventions should be to reduce parental hostility.




4.5 Limitations

The results should be interpreted in light of the limitations of the study. Although the gender distribution of children was balanced, the parent sample predominantly comprised mothers, which could potentially influence the results. Further research is required to include other caregivers. A further limitation of the study is that data on the demographic characteristics of teachers were not collected. Consequently, an analysis of this or other aspects of teacher characteristics was not feasible.

A self-report questionnaire was employed to assess parents’ perceptions of their parenting behaviors, which may be influenced by social desirability, insight, and the parents’ attitudes toward parenting and their awareness of cultural norms. For instance, the use of physical control may have been underreported in Hungary due to the country’s zero-tolerance policy on physical punishment (62). The results must be interpreted in light of this limitation and further studies are needed to employ alternative methods, such as behavioral observation.

We used the MAPS (49) which measures three distinct negative parental behaviors, hostility, laxness and physical control. However, we did not measure other important parental behaviors such as overprotectiveness and overly sensitivity which were also linked to behavioral inhibition in previous studies (14–19). Further research is needed in this field.

A limitation of this research is the exclusive use of BIQ total score, which may overlook variations in behavioral inhibition across social and non-social contexts that could be captured by the BIQ subscales.

Although the BIQ and the SDQ internalizing subscale assess two interrelated yet conceptually distinct constructs, two items of the SDQ are overlapping to the phenomenon of behavioral inhibition (i.e., nervous or clingy in new situations, easily loses confidence; many fears, easily scared). This may influence the relationships between the variables.

The cross-sectional nature of the study precludes the ability to draw causal conclusions. For instance, previous studies have indicated that the relationship between behavioral inhibition and parenting may be bidirectional (14, 15, 20, 22, 23). Longitudinal studies are necessary to investigate their interrelations over time.

In our study, a cluster analytic approach was employed to integrate parent and teacher reports. Nevertheless, we did not propose an algorithm for clinical use how to capture unique variance of the different informants. Further research is needed in this field.





5 Conclusion

The findings indicate that the integration of parent and teacher reports on behavioral inhibition may enhance the identification of highly inhibited children. Furthermore, informant discrepancies on behavioral inhibition may contain domain-specific information, that could be utilized to gain a more comprehensive understanding of the causes and correlates of children’s inhibited behavior across different contexts.
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This conceptual analysis focuses on opportunities to advance research and current hypotheses of perceptual development by examining what is presently known and unknown about perceptual specialization in a Multiracial context during the first year of life. The impact of being raised in a Multiracial family or community is discussed to further characterize the development of perceptual expertise for faces and languages. Historical and present-day challenges faced by researchers in defining what race is, identifying Multiracial individuals or contexts, and how to study perceptual and cognitive processes in this population are discussed. We propose to leverage current data from developmental Multilingual populations as a guide for future research questions and hypotheses characterizing perceptual specialization based on face race for Multiracial/Multiethnic individuals and contexts. Variability of input and the pattern of specialization are two factors identified from the developmental Multilingual literature that are likely useful for studying Multiracial contexts and development. Several methodological considerations are proposed in hopes of facilitating research questions and practices that are reflective of and informed by the diversity of experiences and social complexities within Multiracial populations.
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Introduction

The lack of diversity in psychological research has been identified as one of the major concerns regarding reproducibility, replicability, and equity of scientific questions (Dunham and Olson, 2016; Gaither et al., 2015; Nishina and Witkow, 2020; Roberts et al., 2020; Singh et al., 2022). With the increased number of studies showing the lack of diversity, it becomes challenging to argue for the fairness of the current theories and tools scientists employ. The goal of this conceptual paper is to focus on what is missing in developmental psychology research in terms of understanding diversity (Singh et al., 2022; Tripp and Munson, 2023). Crucially, we focus on the intersection of race and language and argue that there are opportunities for furthering the current tools and theories toward inclusive practices and characterization of experiences in these domains. Particularly, the experience of Multiracial development which has received limited attention in the development of perceptual expertise, will be explored and discussed in this paper. Here, we aim to achieve this goal by focusing on what is done and what is missing in research to motivate future characterization of Multiracial/Multiethnic experiences shaping perceptual specialization across development. This is achieved through leveraging current work from simultaneous Multilingual perceptual expertise and show the intersection of these two by focusing on open questions that need to be addressed moving forward. The ultimate goal here is to present what is being missed in our current understanding of perceptual specialization when Multiracial experiences are not fully represented by our research questions or as participants in our studies across development.



Situating Multiracial experiences in developmental psychology research


What is race?

First, a grounding understanding that race is an ideology, constructed for economic and social power, often culturally engrained and psychologically salient (Salter et al., 2018; Smedley and Smedley, 2005). Race also plays a crucial role in forming group dynamics, and informs practices and policies while holding its hegemonic presence (Sekimoto, 2018). Race provides categories for general public as well as researchers to inform their decisions. In that regard, both scholars and general public essentialize these categories assuming that they provide robust [scientific] benchmarks (Hochman, 2021). But, even the labels used for racial categories are not representative of the population (Martinez, 2023). These labels are found to create ambiguous interpretation for scientists (Hochman, 2021).

Importantly, classifying race is also not an easy answer especially in Multiracial communities. This is especially evident when race categories intersect with ethnicity categories. Ethnicity is driven by shared customs, language(s), and may be racially homogenous or diverse (Smedley and Smedley, 2005). Through years of intersectional work, we know that there is erasure of distinctive experiences of marginalized communities. This is evident in cases of Multiracial and Multiethnic individuals where one dimension is ignored or receives more attention than the other one with the assumptions that these choices are power-neutral (Tripp and Munson, 2023; Umaña-Taylor et al., 2014).



Who are Multiracial individuals?

The answer to this question greatly depends on from which perspective, culture, or country this topic is being considered (Song, 2021). The increasing body of literature highlights that racial diversity in one’s environment shapes social-group cognition, blurring or softening binary representations to more continuous category representations. One group which experiences this diversity is Multiracial individuals who have interracial experiences. In the U.S. alone Multiracial self-identified population increased by 276% in the past decade, with the Multiracial youth population increasing from 5.6% in 2010 to 15.1% in 2020 (Bureau, 2021). These individuals maintain more flexibility with one’s racial identity(s), and display less biased thinking (Gaither et al., 2015; Pauker et al., 2018; Pauker et al., 2016). However, perceptual development research still could obtain a richer characterization of variance within Multiracial individuals and experiences. Below, we situate some of the challenges faced thus far and then opportunities for shifting our research narratives to more inclusive and integrative ones.




Historical shortcomings of research positioning Multiracial individuals

While there are various ways that this issue could be problematized, here, we start with three areas that need to be discussed further.


The issue of baseline

For many decades, developmental psychology and cognitive psychology (along with many other social sciences) fields as well as publication practices (Roberts et al., 2020) pursued a more static approach in which Monoracially and Monolingually White and Western individuals with no disabilities are perceived as the baseline or modal exemplars of the whole population (Amir and McAuliffe, 2020; Henrich et al., 2010; McMurray et al., 2023; Muthukrishna et al., 2020; Nielsen et al., 2017). This practice is particularly visible through the types of research questions asked, stimuli used, demographic surveys, and participant recruitment. Despite cross-cultural evidence of similarly occurring perceptual narrowing during infancy, our working frameworks of when, why, and how such shifts appear in development are primarily understood from a Monoracial and Monolingual baseline. This results in many opportunities to think more inclusively and incorporate multi-input experiences as part of the baseline understanding of perceptual expertise.



The issue of exclusion

Being Multiracial and/or Multilingual has historically been perceived as exclusion criteria. This practice leaves developmental science with a narrowed benchmark of what being a “representative” or generalizable participant is. This research practice is not exclusively driven by limited numbers of available participants. The exclusion of Multiracial and/or Multilingual individuals is supported by the fact that there still exist racialized ideologies in scientific places that suggest that being White and/or Monoracial/Monolingual is generalizable (Cheng et al., 2021; Nielsen et al., 2017) with minimal flexibility of category boundaries. The critical emphasis we raise below, is to focus on opportunities to shift away from excluding those with multi-category experiences to including them into developmental science.



The issue of reporting

One of the most used data collection methods in psychological sciences is the use of demographic surveys. These surveys are used to report participant demographics for three reasons: (i) publication, (ii) reporting for agencies, and (iii) statistical analysis control variables. While questioning the validity of demographic surveys is a whole different venue to be explored, the lack of specificity in traditional surveys makes it challenging to fully characterize Multiracial and Multilingual developmental experiences (Surrain and Luk, 2019). However, in recent years some researchers are making the shift to include more open-ended participant-identity focused questionnaires offering richer representations of individual variability of experience (e.g., Atkin et al., 2022; Byers-Heinlein et al., 2020; Ellis et al., 2017; Roberts et al., 2020).




Brief literature review of face processing within developmental Multiracial experiences

Racial categories are heavily investigated in face perception research. The capacity to discriminate among exemplars within a particular category represents specialization with the most common input (Fort et al., 2024; Lewkowicz, 2014; Quinn et al., 2019). Infants raised primarily in a racially homogenous and/or Monolingual home develop a perceptual system fine-tuned to matching face race and language (for reviews, see Maurer and Werker, 2014; Pascalis et al., 2014; Scott et al., 2007). This process is termed perceptual narrowing and is believed to be a domain general process reflecting perceptual specialization. An interaction of top-down and bottom-up attentional, perceptual and social motivational systems are believed to drive this specialization (Hadley et al., 2014; Markant and Scott, 2018; Scherf and Scott, 2012). Perceptual specialization is evidenced through declines in discrimination capabilities and neural responsivity to unfamiliar category exemplars as well as maintenance and/or improvements for highly familiar categories (Aslin and Pisoni, 1980; Scott et al., 2007; Werker, 2024). Infants experience shifts in visual differentiation capabilities for multiple face categories including race (Kelly et al., 2007), cross-species (Simpson et al., 2011; for a review see Scott and Fava, 2013), and face gender (Quinn et al., 2010; Rennels et al., 2017).

Monoracial infants, those raised by caregivers in racially homogenous households and environments, show more robust differentiating, detecting, attending, and responding to faces (and related facial cues) of a familiar race relative to unfamiliar races. For example, 3-month-old Chinese infants differentiate among both Chinese and Black-African faces, however by 9 months, they only reliably differentiate among Chinese faces (Kelly et al., 2007). A similar pattern is found for U.S. White infants, with a decline in differentiating among Black faces as well as face-voice matching between 6 and 9 months of age (Vogel et al., 2012). Despite these robust and replicated findings, it is not an indication of a critical period, with the face processing system consolidating at 9 months post birth. Researchers show that this pattern of perceptual narrowing is malleable based on naturally occurring living circumstances (Bar-Haim et al., 2006; Hwang et al., 2020; Rennels et al., 2017) or through experimental manipulation (Anzures et al., 2012; Markant et al., 2016; Minar and Lewkowicz, 2018; Pascalis et al., 2005; Pickron et al., 2018; Quinn et al., 2020; Scott and Monesson, 2010; Scott and Monesson, 2009). But does perceptual narrowing and the development of perceptual specialization for processing “own−/familiar-” vs. “other−/unfamiliar-” race faces vary as a function of being raised in Multiracial environments?


Multiracial societies

A racially diverse out-of-home context can provide increased opportunities for a multiplicity of input across race and language. Several studies have broadly examined the way racially diverse societies shape developmental perceptual specialization for familiar-versus unfamiliar-race faces (Bar-Haim et al., 2006; Ellis et al., 2017; Hwang et al., 2020; Tham et al., 2019). For example, U.S. 8-month-old White infants with out-of-home exposure to Individuals of Color displayed distinctive eye movement strategies for unfamiliar-race faces not observed in age-matched White infants without such experiences (Ellis et al., 2017). Greater neural responses thought to reflect top-down attentional control and approach systems toward unfamiliar-race faces was found in U.S. White infants from neighborhoods with larger racial diversity (Hwang et al., 2020). These findings may indicate racial diversity, with even minimal contact, improves perceptual engagement with unfamiliar-race individuals. Furthermore, out-of-home racial diversity may improve Monoracial individuals’ face discrimination of out-group members. For example, 3- to 4-month-old and 8- to 9-month-old Chinese infants living in the racially diverse and integrated city of Kuala Lumpur, Malaysia were tested for face differentiation among familiar-race Chinese faces, more-experienced other-race Malay faces and less-experienced other-race White faces (Tham et al., 2019). Younger infants displayed face discrimination capabilities only for familiar-race female Chinese faces. These findings contradict the straw-man conclusion that 3-month-old infants’ face discrimination capabilities are perceptually most flexible and un-biased (e.g., Kelly et al., 2007, 2009). However, this bias is consistent with 3-month-old Monoracial infants living in a Multiracial U.S. city (Gaither et al., 2012). The 8-to 9-month-old Chinese infants displayed face discrimination capabilities for own-race Chinese and the more-experienced other-race Malay female faces, but not for less-experienced White faces (Tham et al., 2019). These findings indicate a broadening or facilitation pattern of perceptual discrimination may result from out-of-home Multiracial experiences. This broadening pattern is consistent with infants’ face-gender discrimination capabilities (Rennels et al., 2017; Righi et al., 2014). When receiving multiple inputs, infants’ face perception system may first tune to the exemplar most salient and then develop expertise for the next most experienced input. This possible pattern is opposite to homogenous Monoracial experiences that begin broad and then quickly narrow.



Multiracial individuals

Despite the dramatic population increase of Multiracial youth, those raised with caregivers not of the same race, there are very few reports on perceptual specialization for infants raised within a racially mixed insular family. Gaither et al. (2012) tested United States 3-month-old Asian-White Multiracial infants, who all had Asian mothers and White fathers, on a face discrimination task. Asian-White Multiracial infants did display greater proportion of looking to the novel relative to familiarized White face, however, did not show this discrimination for familiar-race, Asian, face comparisons. These findings leave us with many questions about the trajectory of perceptual specialization throughout the first years of life and across other Multiracial familial contexts.



Beyond infancy

Despite possible broadening or other patterns of perceptual specialization throughout infancy, narrowing for familiar-race(s) faces may eventually develop in childhood. For example, a small sample of Black-White US Biracial participants ranging from 5 years to 23 years of age displayed no differences between face memory scores relative to Monoracial participants (Goodman et al., 2007). Starting at 8 years of age participants displayed the classic, familiar-race bias, showing better memory for familiar-race White as well as Black faces relative to unfamiliar-race faces. These findings suggest that for these Black-White Biracial children their face perception expertise formed for the two race groups they are most exposed to. More data is needed to understand if a pattern of narrowing to more than one race group is consistently found across all Multiracial children and/or contexts.

Societal or individual racial diversity alone may not fully characterize developmental perceptual expertise in childhood. Children develop their own sense of identity along with learning about social categories such as race and gender through explicit labels and implicit behavioral messages (Bigler et al., 2006; Quintana, 1998). For example, 3- to-5-year old child with more experience to racial-labels also have neural responses indicative of implicit category formation based on face race (Timeo et al., 2019). The specificity of familiar-group biases may become even more specialized for some children raised in diverse contexts, especially those who are in marginalized groups. An example of the way ethnicity also plays a role in perceptual expertise in childhood is found in 5- to 16-year-old Asian children of different ethnic backgrounds (e.g., Chinese, Filipino, and Korean). These children failed to display a familiar-race face bias when tested with faces rated as racially Asian, but critically not of the same Asian ethnicity as the children who were tested (Gross, 2013). In contrast, White children succeeded in displaying a familiar-race bias for racially White faces of varying ethnicity. Gross (2013) speculated that because many neighborhoods in Southern California are segregated by race and ethnicity, many of the Asian children in the study had more own-ethnicity exposure whereas, White children likely had own-race exposure without ethnic diversity. This is evidence for when ethnic diversity supersedes race in salience for in-group face specialization, despite being situated in a Multiracial society (See Boxes 1, 2, for more). Work by Gross (2013) highlights that experience with environmental racial and ethnic diversity can be both interconnected and distinct in the influence of developmental perceptual specialization. More work is needed to evaluate the way these different categories of faces may influence face perception biases which begin during infancy. Likely, social systems of hierarchy and experiences of marginalization play a macrolevel role for determining when ethnicity or race are more salient for an infant’s or child’s experiences with face diversity and development of face processing biases.

Overall, the reviewed findings indicate there may be several varying pathways to developing specialization for faces of familiar-race group(s) compared to unfamiliar groups. Throughout the next sections brief summaries of the reported similarities and differences between Monolingual and simultaneous Multilingual speech perception are provided as a guide to shaping future face perception research with Multiracial populations. Then the overlap between developmental Multilingual and Multiracial individuals regarding perceptual specialization is considered and highlights two overarching themes that shape current and future research related to these populations. There are also several open questions proposed (see Box 1) that will push our research toward a more inclusive and robust characterization of perceptual specialization.


BOX 1
Open questions for face perception research.

These questions are aimed to extend exploration of race-related face perception within Multiracial contexts.

	• How do Multiracial and Multiethnic experiences compare in developing perceptual expertise for in-group faces? Researchers will need to examine when and how facial experiences grouped by race compare to being grouped by ethnicity influence perceptual expertise? Secondly, researchers will need to characterize these differences across development. Should we expect to see ethnic-group based perceptual biases as early as race-group biases or are such sensitivities interconnected to later developing socio-cognitive biases. It is likely that Multiethnic experiences impacting in-group face processing biases will relate to prioritization levels of racial categorization within a given context along with an individuals’ group membership.
	• Are there substantive differences in developing familiar-race specialization based on out-of-home environments compared to in-home family experience? Variance in the source of multilingual context appears to drive individual-level variability for Multilingual perceptual capabilities (Birdsong, 2018 for review). What qualitative differences between out-of-home racially diverse environments relative to multiracial in-home environments are expected to impact perceptual specialization?
	• Links between socio-political systems, out-of-home Multiracial environments & face-race specialization? It is encouraged that further exploration of links between system-level practices and individual-level face-race specialization. Is out-of-home Multiracial context and subsequent unfamiliar-race perceptual sensitivities likely to differ based on the socio-political systems of group-level stratification? For example, should we predict similar findings from Malaysia (Tham et al., 2019) for perceptual specialization from infants in South Africa or Puerto Rico? The potential link between social systems and out-of-home Multiracial exposure and developing face-race specialization is particularly salient in countries rich in history of cross-group conflict, marginalization, and (increasing) Multiracial populations.
	• How do top-down factors of racial identity and ethnic-racial socialization influence perceptual specialization for familiar-and unfamiliar-race faces? When primed with a single racial identity, Multiracial adults shift perceptual categorization of another’s race toward the primed racial identity (Gaither et al., 2016). More work is needed to understand this face perception–racial identity link and its development. Caregivers’ family language policies shapes the way Multilingual children are exposed to their multiple languages (Quay and Montanari, 2016). Ethnic-racial socialization (ERS, Hughes et al., 2006) may be a parallel process by which children learn about race relations. It is unclear the way caregiver ERS may influence perceptual processes in early development. ERS scales for Multiracial populations (Atkin et al., 2022) may offer opportunities to examine links between parenting practice and perceptual specialization.






Discussion

Faces and voices independently and collectively provide a wealth of cues resulting in predictions about someone’s familiarity, personal identity, emotion, age, gender identity, and racial category membership (Campanella and Belin, 2007; May et al., 2019; Pascalis et al., 2014; Perrachione et al., 2010; Tripp and Munson, 2021). It is hypothesized that there are averaged face and averaged voice constructs that are used to evaluate perceptual and social likeness when experiencing novel exemplars (e.g., Latinus and Belin, 2011; Valentine, 1991). These averaged familiar spaces develop from the extensive experience and the statistical regularity of specific types of inputs infants have during the first year of life (Kuhl et al., 1992). Speech and face perception are interconnected through shared processing systems (Yovel and Belin, 2013).1 Developmental evidence of this shared system is demonstrated through the overlapping, though not perfectly correlated (Xiao et al., 2018), timing of perceptual narrowing for familiar-language and familiar-race faces (Krasotkina et al., 2021; Krasotkina et al., 2018; Maurer and Werker, 2014).

Face-language multisensory perceptual narrowing further exemplifies this link when investigating perceptual expertise during the first year of life (Lewkowicz, 2014). For example, 6-month-old Spanish-learning infants visually differentiated between the audiovisual presentation of one woman producing an English /ba/ versus another woman producing a /va/ (Pons et al., 2009). In contrast, 11-month-old Spanish-learning infants failed to differentiate between the two talking women. The failure to differentiate by 11 months reflects multisensory perceptual narrowing and is believed to occur because Spanish does not differentiate between /b/ and /v/ sounds. These findings indicate that perceptual narrowing for familiar language occurs across both auditory and visual modalities. Infants’ visual fixations within a face shift from the eyes to the mouth and back to the eyes between 4 and 12 months of age (Lewkowicz and Hansen-Tift, 2012). These findings are interpreted as a reflection of infants’ becoming experts at word production between 8 and 12 months of life and no longer needing the intersensory redundancy of a moving face. Interestingly, this visual shift in fixation strategies back to the eyes at 12 months are not observed when infants are presented with an audiovisual talking face speaking an unfamiliar language (Lewkowicz and Hansen-Tift, 2012). The perceptual decline in sensitivity for unfamiliar-race faces may even be improved for 9-month-old infants when paired with an unfamiliar-language, suggesting perceptual and early categorical associations based on face race and language familiarity (Clerc et al., 2021). However, the effect of face-language pairing for learning familiar race faces appears to be more complex with varying effects based on modality (motion vs. static) of face images (Hillairet de Boisferon et al., 2021).

One of the areas where face-language pairing becomes relevant is when listeners are asked to listen to various accents. Developmental research shows that children (5–6 year old) prefer friends who sound like them and, if they do not hear a voice, they prefer same-race children as friends. The same age group was also shown to prefer individuals who have similar accents regardless of race. More studies on adults’ perception of language and race suggest that listeners make quick judgments about a person’s speech intelligibility when they see a face on a computer screen (Kutlu, 2020; Kutlu et al., 2022b). These judgments are shown to be mediated by racial bias, lack of linguistic and racial diversity, and Multilingual/Multiracial experiences (Kutlu et al., 2022c). One framework, particularly in the area of language sciences, is called raciolinguistic framework which focuses on the ways in which race and language influence the perception of a person (Rosa and Flores, 2017).


Brief literature review of developmental multilingualism research

The majority of the world’s population is Multilingual or Multidialectal (Grosjean, 1989; Kirk, 2023) and quite possibly Multiracial and/or Multiethnic (Aspinall, 2018). However, this is not well reflected in our research practices, much of it is driven by differences in how these social identity categories are defined as well as recognized across the world. These also lead to the (mis)conceptualization that Multilingual or Multidialectal individuals are two Monolinguals or Monodialectals in one mind (Grosjean, 1989). Thus, many theoretical frameworks are situated to understanding individuals of these populations’ experiences, perceptual, and cognitive development from a deviation from the “mono” context.

As speech is perceived as continuous sound, so too may the social construct of racial categories. The perception, representation, and navigation of racial continuum may be particularly salient for Multiracial individuals or those raised in racially diverse and integrated contexts (Nishina and Witkow, 2020). Research indicates similarities and differences between Multilingual and Monolingual infants when it comes to familiar language perceptual specialization. Many of the differences seem to fall within two overarching themes of perceptual specialization (A) variability of input and (B) the pattern of specialization. It is beyond the scope of this paper to offer an in-depth review of developmental Multilingualism literature, however in the following paragraphs a variety of reported patterns and exemplary evidence are highlighted to lay a foundation for the type of questions and content we are missing for familiar-race face specialization for Multiracial experiences. While we overview these studies, we also need to highlight the limitations of the Multilingualism research overviewed below. The majority of the developmental Multilingualism research has had emphasis on simultaneous Multilingualism from specific regions of the world (Rocha-Hidalgo and Barr, 2022; Singh et al., 2022) and without the careful consideration of many issues that minoritized Multiracial and Multiethnic Multilinguals face in everyday life. Furthermore, Multilinguals’ experiences of minoritization through their language practices has a direct effect on racialization of these individuals. Therefore, the intersection of race and language becomes the crucial point in understanding Multiracial and Multilingual individuals’ cognitive processes (see Kutlu et al., 2022a, Kutlu et al., 2022b for examples from adult populations).



Variability of input

Timing, duration, context, and modality of input varies both within and between individuals and societies. These variations of input, particularly perceptual, are all critically influential to developmental neuroplasticity that defines much of the first years of life (for review, see Oakes, 2017). Variability of input has cascading and multidirectional influence on perceptual specialization output during infancy, which in turn shifts future input experiences for the developing child (Oakes, 2017). We see this input variability is both salient and a shared characteristic for those raised in Multilingual/dialectic and Multiracial/ethnic families as well as societies.

Often all Multilinguals are considered to have less input due to the input being split in different languages. Whereas the overall amount of time hearing speech sounds may not vary between Multi-and Monolingual infants (Kalashnikova and Carreiras, 2022), Multilingual infants are hearing more variation within this time. Time spent with a single home language may be lower because of Multilingual infants negotiating between languages (Byers-Heinlein and Fennell, 2014; Hoehle et al., 2020; Orena et al., 2020) and home languages being marginalized in many contexts (Rocha-Hidalgo and Barr, 2022). The source of linguistic exposure and amount of time exposed to each language are two key qualities for describing Multilingualism (Rocha-Hidalgo and Barr, 2022; Sebastian-Galles and Santolin, 2020). There are similar complexities and some nuances when considering the variability of input for Multiracial experiences.

From simultaneous Multilingual literature, authors report a correlation between reported minimum time spent with multiple languages and significant perceptual discrimination findings. For example, infants with more unbalanced dual-language exposure, seem to show greater differences in perceptual discrimination relative to Monolinguals compared to those infants with more balanced dual-language exposure (Bijeljac-Babic et al., 2012; Sebastián-Gallés and Bosch, 2002). This is also reported for Multidialectal infants, with greater variability of accent input broadens older infants’ capability of deciphering within-category linguistic variance (Potter and Saffran, 2017).2 Additionally, bilingual infants who hear more mixing of two languages from their mothers appear to be better at segmenting across their dominant and non-dominant languages compared to those infants with low experiences of language mixing (Orena and Polka, 2019).

However, the majority of these studies did not consider the effects of societal barriers on these infants’ environment. For instance, do these infants have access to multiple languages in and outside of the home? Are there any societal pressure on parents regarding maintaining one language over the other one? Crucially, there is now advancements in Multilingualism research that suggest that when we use continuous measures to capture fundamental processes in spoken language such as phoneme categorization, it becomes evident that what was interpreted as deficiency or lack of discrimination ability in Multilinguals become a gradient categorization pattern (Kutlu et al., 2022a). We argue that developmental psychology research should adopt these approaches instead of pushing for an understanding that language and faces are non-variant. When we start with the assumption that input is varied, then we observe that Multilingualism experience offers insights to understand how we cognitively adapt to the variation that surround us.


Links to out-of-home Multiracial context

Regional, cultural, and socio-political practices are macro-system level factors shaping the likelihood of being raised in racially homogenous relative to diverse and integrated environment. For example, in the US structural racism strategically makes for racially homogenous environments to be far more common and often desired than racially integrated spaces (Adelman and Gocker, 2007). When racial integration does occur at community or neighborhood level there is evidence that perceptual capabilities change (Bar-Haim et al., 2006; Ellis et al., 2017; Hwang et al., 2020; Kutlu et al., 2022c; Kutlu et al., 2022b; Tham et al., 2019; Tiv et al., 2022), yet understanding the link between variation in this type of community exposure and individual-level perceptual outcome needs further investigation.

Overall, the contextual differences for linguistic exposure may drive individual variability even within developmental Multilingual populations. From these findings, it may be expected that infants raised in Multiracial environments where racial boundaries are perceived or socially defined more clearly (due to racial segregation practices) may show perceptual sensitivity for the multiple groups they are in contact with. This race-salient context may result in perceptual specialization like Monoracially raised infants, but the specialization is for more than one face race group. For infants raised in contexts where racial category boundaries are not as salient or there is more socio-politically endorsed racial integration, perceptual discrimination capabilities may be even more flexible or less discrete along racial category constructs (see Box 1 for additional considerations linking face perception to socio-political practices).



Links to Multiracial family

Multilingual individuals’ perceptual sensitivities range from being balanced between languages to having a dominant language (Birdsong, 2018). Such individual-level variability results from linguistic variance of input within and outside of the family (Birdsong, 2018; Quay and Montanari, 2016) as well as societal demands on Multilingual individuals and the minoritization of their language use (Flores and Rosa, 2015; Rosa, 2016). The link between language perception dominance and input variability for Multilingual infants may transfer well for considering variability in face-race perceptual specialization within Multiracial families. There are of course infinite ways a Multiracial person presents, socializes, and is raised within Multiracial families. Here are four cases exemplifying in-home Multiracial family experiences that may result in varied face-race perceptual input: (1) An infant with two racially different Monoracial caregivers, (2) A family with racially different Monoracial caregivers, with older Multiracial children and a younger infant. (3) All family members are multiracial, and (4) A single Monoracial caregiver with a Multiracial [or transracially adopted De Heering et al. (2010)] infant. Racial categorization is largely driven by visually observable physical features and verbal labels. In these hypothetical family examples, the amount of perceivable categorical distinctions further contributes to the complexities in hypothesizing and generalizing patterns of familiar-race face specialization. Each of these Multiracial family contexts may offer a Multiracial infant different amount (and likely quality) of perceptual racial diversity that in turn will shape the timing and pattern of familiar-race perceptual specialization. To add onto this complexity, these infants might also receive language input that may be stigmatized at the societal level. These scenarios may result in varying degrees of perceptual dominance for more than one familiar-race category. This complexity also raises critical need to re-evaluate the assumptions and decisions made by researchers developing new studies with Multiracial populations (see Box 2).


BOX 2
Methodological considerations prior to collecting data.

Researchers are encouraged to evaluate the following questions before collecting data on group-based familiar face perceptual processes, particularly when studying Multiracial populations and contexts (see Rocha-Hidalgo and Barr, 2022 for Multilingual considerations).

	• What does Multiracial mean? It is inefficient to argue for a static definition of dynamic and socially defined populations. However, is there a minimum amount of time within racially diverse context to label someone as having Multiracial experience and to expect shifts in perceptual specialization? Infants are identified as Multilingual if 20–25% of linguistic exposure is from multiple languages (Rocha-Hidalgo and Barr, 2022). Is time (e.g., 25%) a justified metric for researchers to use to define Multiracial experiences? If not, what other qualities are needed for categorizing one’s experiences as Multiracial?
	• Whose face is in my “own”-race? Which races fall within a Multiracial infants’ familiar-race face category? Two key components will need to be considered. First, is there a single, most familiar, race category for every infant regardless of racial diversity within the infants’ environment? Secondly, who else besides primary caregivers should be included in considering an infants’ racial in-group?
	• How do we decide which races? The answer depends on who and how researchers ask the question. The who refers to if researchers decide to use participant data or researchers’ own a priori empirical or methodological needs are prioritized. The how refers to whether questions are open response or categorical selections of racial groups and cumulative time. Will each race category be equally weighted within the familiar-race category, or should a gradient approach be taken? Using a gradient approach, researchers then need to operationalize the levels of familiarity. Racial familiarity may depend on quantity of time as well as group size and/or number of racial groups represented.
	• What about the face stimuli? Inclusion of Multiracial participants requires reflection on the type of stimuli used in our research. We sit at a crossroads of relying on stimuli reinforcing essentialism of discrete racial categories while simultaneously including participants who blur category boundaries. How do we move forward with increasingly complex racial representation and our research materials?
	• Should we move toward questions of familiar ethnicity instead of race? More data is needed to characterize the way face perception among ethnic groups may be just as sensitive to experience as race group familiarity. Researchers will need to consider both racial and ethnicities represented within their sample and face stimuli.






Timing and pattern of specialization

The second overarching theme is the way infants from racially diverse contexts may achieve specialized perceptual capabilities for familiar-race relative to unfamiliar-race faces. Evidence from the handful of previously reviewed investigations examining face-race perception offer initial evidence for both similarities and differences between Multiracial individuals and racially homogenous Monoracial individuals (Gaither et al., 2012; Iankilevitch et al., 2020; Tham et al., 2019; Tham et al., 2017; Woo et al., 2020). Two starting points are proposed to tackle this large theme: Timeline for specialization and what (perceptual) “narrowing” may look like.


Timeline

By 12 months, both Monolingual and Multilingual infants display evidence of perceptual learning through maintaining and improving discrimination for frequently heard phonemes, stress patterns, and rhythms in their familiar-language(s; for reviews, see Hoehle et al., 2020; Singh, 2021; but also see Apfelbaum et al., 2022; McMurray, 2022 for reviews of task-related variance). Behavioral and electrophysiological data indicate that although by 4 months Monolingual infants are readily differentiating familiar language from unfamiliar languages regardless of similarity levels, Multilingual infants may be doing so in a different manner. Specifically, instead of displaying faster latencies to familiar-language sounds as Monolingual infants, some Multilingual infants are showing faster latency responses to unfamiliar-languages (Bosch and Sebastián-Gallés, 1997; Nacar Garcia et al., 2018). In some cases, simultaneous Multilingual infants display prolonged onset timing for robustly biased perceptual discrimination within their familiar-languages (for review, see Singh, 2021). For example, before 12 months Bilingual infants, particularly those with more equal distribution of dual-language input, display neural activity indicative of being less mature or less fine-tuned to native speech sounds relative to Monolingual infants (Ferjan Ramírez et al., 2017; Garcia-Sierra et al., 2016; Garcia-Sierra et al., 2011). Another reported difference is the U-shaped curve, describing a developmental shift from discriminating familiar speech sounds prior to 6 months, an apparent absence of this from 6 to 8 months and then a reemergence around 10 to 12 months (Bosch, 2018; Bosch and Sebastián-Gallés, 2003a, 2003b; Byers-Heinlein and Fennell, 2014; Sebastián-Gallés and Bosch, 2009). However, contrasting evidence shows that when languages are highly distinct there is no evidence of the U-shaped curve (Sundara et al., 2008; Sundara and Scutellaro, 2011). Bosch (2018) proposes language proximity is a likely driver for mixed results of the U-shape pattern as well as other prolonged timing for linguistic sensitivities reflective of specialization. To be clear, findings of differences in this context do not reflect deficits, instead the overall conclusion is that Multilingual infants may display an extended timeline in the onset of narrowing to familiar-language and speech content relative to unfamiliar-language. This is potentially driven by contextual needs that these infants need to adopt to. Alternatively, the tasks used in many of these studies which are geared toward ignoring variation (i.e., forced choice tasks) are not great in capturing variability observed in Multilingual language development (Apfelbaum et al., 2022; Kutlu et al., 2022a). It is currently unclear whether we should predict similar specialization onset timing variability for Multiracial infants.

It appears that the closer in overlap between learned languages are, the more prolonged the perceptual specialization timeline may be for some Multilingual infants. The potential for a prolonged window of specialization may be particularly relevant for those who are in family or community contexts with high amount of Multiracial representation. Thinking about race along a continuum, it could be argued that Multiracial type contexts hold opportunity for higher amounts of ambiguity and less clear boundaries for developmental perceptual systems to generate averaged spaces defining familiar-race and unfamiliar-race categories. With more racial ambiguity and increased contact of multiple groups it is possible that like Multilingual infants learning highly proximal languages, infants of Multiracial contexts may display perceptual specialization intermittently or not as robustly until into the second year of life. This would suggest that in contexts of ambiguity, a face-race perceptual system is not as constrained or motivated to become fine-tuned for a particular group. In contrast for Multiracial infants or racially diverse contexts where racial categories are perceptually and/or socially salient, the onset of perceptual specialization may occur more quickly or along the same timeline as Monoracial infants. The construct of race is increased in psychological salience both through interpersonal interactions (e.g., label use) and society or cultural practices (e.g., systemic racism; for reviews see, Bigler et al., 2006; Salter et al., 2018; Waxman, 2021). In both cases infants and young children learn the practices and develop associations and/or categories of race.



Patterns of narrowing?

Perceptual expertise for familiar-race faces is typically described as a narrowing pattern, however for Multiracial individuals and contexts, specialization may follow several different types of patterns. The predicted type of pattern will likely depend on the previously described factors of input variability and when such racial diversity is occurring along with the macro level societal structure. Based on the limited current data conducted either with Multiracial individuals or those raised in a Multiracial context, perceptual differentiation capabilities may start relatively narrowed to the most familiar race and then increase in capability to the next most familiar face-race. However, more research is needed with more racially representative samples and age groups to fully grasp the potential nuances for the developmental pattern of perceptual specialization. There are at least three other plausible directions that familiar-race face perception specialization could take. First, Multiracial infants develop perceptual expertise for faces of a singular most-experienced race group like Monoracial infants. Second, Multiracial infants develop perceptual expertise for more than one familiar-race category, but still decline in capabilities for other unfamiliar-race faces. Third, their perceptual sensitivity remains open or does not close at all between 3 and 9 months of age. Figure 1 depicts these possible specialization patterns and which type of Multiracial family context they may be more likely to occur in (i.e., the previously described four hypothetical Multiracial families). These alternative hypotheses are consistent with the proposed “perceptual wedge” symbol, that the experience of learning more than one (language) generates a wedge that keeps the perceptual discrimination door open (Petitto et al., 2012).
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FIGURE 1
 Current and Predicted Patterns of Face Perception Expertise. (A) Depicts a summary of findings related to perceptual narrowing testing Monoracial infants. The direction of the vector represents narrowing or broadening patterns of perceptual capability. (B) Offers 4 hypothetical Multiracial family contexts and 3 possible perceptual specialization patterns. Pattern 1, with the solid lines are predictions following the current perceptual narrowing literature. Pattern 2, dashed lines, depicts alternative possibilities including opposite trends from Pattern 1. Pattern 3 offers possibly likelihood of infants maintaining perceptual sensitivities for un-familiar race faces after 9 months of age.


The idea of maintained perceptual flexibility for unfamiliar categories has been examined for simultaneous Multilingual infants (Burnham et al., 2018; Petitto et al., 2012; Sebastián-Gallés et al., 2012). For example, 18-to 20-month-old English/Mandarin Bilingual infants displayed learning of an unfamiliar South African language that age-matched monolingual infants did not display (Singh, 2018). Perceptual and learning advantages driven by the experienced linguistic variability seems to extend to accent perception (Potter and Saffran, 2017) and unfamiliar face-language mapping (Fecher and Johnson, 2019). One study examined whether Multilingual infants’ perceptual flexibility extended across to the face perception domain. Specifically, 11-month-old Chinese-English Bilingual infants displayed maintained perceptual discrimination capabilities for unfamiliar, non-native Hindi phonemes, but did not display face discrimination capabilities for unfamiliar-Black faces compared to familiar-race Chinese faces (Singh et al., 2017). Their poorer performance for unfamiliar-race faces matched those of the monolingual-Chinese infants, suggesting that perceptual flexibility found within the Bilingual infants may be limited to the linguistic domain. There is not enough data to make strong predictions for Multiracial/Multiethnic infants’ maintenance of perceptual sensitivities. Individual differences in the amount of time spent within a Multiracial context as well as in what capacity, will likely influence infants’ perceptual openness and flexibility for unfamiliar race faces (see Figure 1B, 3rd Pattern).





Future directions and concluding remarks

Multiracial/Multiethnic and Multilingual/Multidialectal contexts do not solely occur independently of one another. Limited research has already shown that Multilingual infants and children have lower social bias for unfamiliar race individuals (Singh et al., 2020; Singh et al., 2019), though familiar-race perceptual narrowing still occurs (Singh et al., 2017). When infants are raised with simultaneous linguistic and racial diversity should we expect “super” perceivers with perceptual plasticity above those who are either Multilingual or Multiracial? Alternatively, might these dual multi-input experiences shed light on attentional and perceptual thresholds of plasticity for the developing brain? This type of perceptual domain cross-over offers the field even more opportunities to characterize the dynamic relation between perception, experience, and later-occurring socio-cognitive development.

Here, we emphasize the need for more Multiracial research through the comparative lens of using Multilingual studies as an example. However, both of these identities should not be exclusively studied (as in the case of Monoracial and Monolingual identities). We argue that more inclusive studies with Multiethnic and Multidialectal contexts will also move us away from the issues of reproducibility by allowing us to capitalize on equity and justice in research.

There is a clear overlap in the development of perceptual expertise for our familiar language and race groups. Leveraging the simultaneous Multilingual literature to propose new avenues of inquiry to advance characterization of perceptual processes developing within Multiracial contexts. Distinctions between homogenous singular contexts and how a multiplicity type input does, and likely will, alter the way perceptual specialization takes place throughout the first year of life have been made. There are two overarching factors critical for shaping future research: Variability of input and pattern of specialization. With these themes we are better able to consider the way increased visual racial variability results in narrowing and/or broadening one’s perceptual capabilities throughout development. Ultimately, our research questions should go beyond the hegemonic understanding of the society which argues for Monolingual and Monoracial individuals neither of which captures the variability observed in the population. Taking our research beyond these singular categories may further support alleviation of our field’s replication challenges through capturing truer or more generalizable representation of experiences.

Studies evaluating infants from Multiracial contexts will elevate the inclusivity and robust characterization of the relation between early experience and perceptual specialization. Initial studies indicate that infants raised within a Multiracial home or racially integrated urban society display face processing patterns that differ from Monoracial-racially homogenous infants (e.g., Gaither et al., 2012; Tham et al., 2019). These initial studies offer a critical launching point for researchers to fill gaps regarding the populations represented and the age of infants studied. Thus, we are left with an exciting and wide-open landscape to think deeply and question our current perspectives of face processing and developmental specialization. Studying face processing expertise within Multiracial populations will also contribute to bridging the gap in understanding of the way early perceptual processes lay foundation for later developing socio-cognitive processes. It is likely that perceptual specialization is inevitable, and the varied pathways by which this process occurs, and the full diversity of environmental inputs that shape it, warrant further interrogation. We show here that our scientific pursuits have been systematically scratching at the same side of this case and diverse perspectives are needed in order to better inform our theories.
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Footnotes

1   We recognize that these linked processes and experiences are likely distinct for those who have varying degrees of hearing and/or vision impairments (e.g., Grady et al., 2014; Guerreiro et al., 2016).

2   We note that multidialectal and accent variability are reported both as interchangeable and completely distinct concepts in the linguistic literature. It is beyond the scope of the current paper to devel into this specificity. In the current paper we report on literature that has used these terms interchangeably.
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Amounting findings on maternal separation and early disturbed caregiving suggest that this type of early experience negatively influences socioemotional development and may be associated with behavioral and mental health problems in later life. Concerning previously published studies, we have assessed if maternal separation and disrupted caregiving before adoption in infancy could be related to heightened levels of dissociative symptoms and behavioral problems in middle childhood. We involved 30 children (sample S1) who had experienced maternal separation after birth and short-term institutional or foster care prior to adoption before 16.7 months of age. Based on the parents’ reports, they had not experienced any other significant adversities by the time of evaluation. These children were compared to a control group of children who have lived with their biological mothers in complete families (sample S2; N = 25). Although the findings are correlational and not causal, they indicate that specific adverse experiences, maternal separation after birth, and relatively short disruptive caregiving prior to successful adoption in infancy could be associated with significantly heightened levels of dissociative symptoms and behavioral problems in school-aged children. Our data also contribute to the literature on child socioemotional development and the etiology of dissociative disorders.
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1 Introduction



1.1 Importance of caregiving and attachment relationships in infancy

In his attachment theory, John Bowlby postulated that an intimate bond between the mother and infant is necessary for healthy development and impacts the ability to form and maintain social relationships throughout the lifespan (1). Moreover, he concluded that a consistent and emotionally nurturing attachment relationship with the mother (or primary caregiver) is crucial for developing a cohesive sense of self and inner working model of relationships with others (2). Further research indeed confirmed that the primary caregiver, who is consistent and sensitive, presents an expected environment for the developing brain and the child’s healthy social and emotional functioning (3, 4).




1.2 Maternal separation and lack of stable attachment relationships

Extensive literature supports the attachment theory, implying that disturbed attachment relationships in infancy compromise social functioning and behavior later in life (5–7). Animal and human studies suggest that time-limited isolation of a pup or child from its mother is associated with long-lasting behavioral, psychological, and neurophysiological consequences and conclude that early stress related to impaired caregiving may negatively influence brain development and function and alter behavioral and neuroendocrinological stress responses in later life and adulthood (8–11). Early caregiving adversities may affect neuroendocrinological stress responses in childhood and adolescence via dysregulation of the hypothalamic–pituitary–adrenal axis, which may cause various cognitive and emotional deficits and negatively influence stress resilience, socioemotional functioning, behavior, and mental health (12–18). This way, theoretically, fragmented, inconsistent caregiving in infancy may present a specific early adverse childhood experience with long-term neurobiological consequences and deficits in multiple socioemotional domains (19).

Among these deficits are dissociative symptoms characterized by severe disruptions of mental integrity and personality development, which may lead to various psychopathological symptoms and behavioral problems, including psychotic and affective disturbances, as well as dissociation (20–22). Dissociation is associated with altering normal integrated functions of consciousness, memory, or identity as a response to an experienced traumatic event (21–23). Typical manifestations of dissociation involve memory loss, fragmentation of knowledge of the self and experience, splitting of emotional and/or cognitive aspects of experience, numbing of affect, psychological escape from unpleasant stimuli, trance-like states, and increased suggestibility (22, 23). In attachment literature, Hesse and Main (24) explored the relationship between disorganized attachment style and dissociative behaviors in infancy, such as infants being unresponsive, freezing, and avoiding eye contact. They suggest that disorganized attachment and these dissociative behaviors may result from the threatening behavior of the infant’s primary caregivers (24, 25). Meta-analyses concerning the effects of early attachment insecurity indicate that losses and disturbances in early attachment relationships have a lasting significant impact on psychosocial adaptation and externalizing behavioral problems (26). Behavioral problems refer to internalizing or externalizing behaviors, including withdrawal, somatic complaints, depression and anxiety, aggression, thought problems, attention deficits, inappropriate sexual conduct acting, and others, and often found in children with adverse experiences (27). The literature also discusses the links between dissociation and behavioral issues (48) and possible genetically based components of such correlation (82).





2 Current study objectives and hypothesis

The current study aims to contribute to the literature on early socioemotional development and dissociative disorders’ etiology by exploring the impact of a specific early caregiving situation on behavior and dissociation in a rare sample of children with unique care histories. The children in this study were abandoned by their mothers after birth and placed in a uniform and highly standardized childcare system in the Czech Republic (institutions or foster care), which provided good-quality physical and medical care. Before 16.7 months, they had all been successfully adopted and lived in stable families. Children in our sample, according to the mothers’ report, had not experienced physical abuse or neglect during infancy or later in childhood. They also had not experienced other significant adversities before evaluation (see the participant section for more details). However, they underwent the loss of their biological mother and a significant lack of consistent and sensitive primary caregivers in infancy, which severely impaired their chance to develop lasting attachment relationships during sensitive early social and emotional development. The current study examines if the loss of the mother after birth, followed by fragmented early caregiving without other significant adversities and traumas, may influence behavior and dissociative symptoms in school-aged children.

We hypothesized that the early traumatic event and stress experienced by infants due to maternal separation and caregiving disruptions prior to adoption would heighten the levels of dissociative symptoms and behavioral problems later in childhood compared to the control group of children who have lived with their biological mothers in complete families. Second, we were interested in whether the measures of dissociative symptoms and behavioral problems (CDC, BPM-M, BAC-C) are internally consistent and consistent with each other.




3 Participants and methods



3.1 Participants

In the present study, we included 30 children (sample S1) who experienced maternal separation as newborns, followed by pre-adoption care provided by a quality institution and foster care state system and adoption within 16.7 months. According to Mary Ainsworth, there are four general phases in developing early attachment relationships: 0–14 months, and after approximately 15 months, children typically start developing a wider range of social ties (83, 84). We intentionally aimed to involve children who were in substitute care for a limited period before adoption, starting at birth and ending at a maximum of 18 months. The rationale behind this decision was that at approximately 18 months, the infants’ socioemotional development continues toward more significant independence from the primary caregivers and involves managing a broader spectrum of relationships. This process means separating close-attachment relationships with primary caregivers and a wider circle of social ties (84). We wanted to focus on the early periods when primary caregivers were still essential social partners.

The participants’ ages ranged from 6 to 8.7 years (mean = 7.4, SD = 0.81), with 14 female and 16 male children. The age of adoption ranged from 12 to 73 weeks. Since the adoption, all children lived with their adoptive parents, with no further involuntary separation from them. The control group involved 25 children (sample S2) who had lived with their biological parents since birth and had not experienced any involuntary separation from them. Their ages ranged from 6 to 8.8 years (mean age = 7.3, SD = 0.83), with 13 female and 12 male children.

The highly standardized system in the Czech Republic consistently provides high-quality, comprehensive pre-adoption care, addressing infants’ physical needs, nutrition, medical attention, and opportunities for play and interaction with other children. Children in care receive superior medical attention (29). The care is regulated by law and is subject to rigorous quality inspections. In these institutions, children are cared for by trained and supervised caretakers. However, these caretakers rotate shifts and care for eight infants simultaneously (28). Children in foster care are placed with quality state-run foster families that receive financial support and supervision (28). However, such placements are temporary solutions, and children undergo another significant change in caregivers upon adoption.




3.2 Inclusion/exclusion criteria

Our goal was to examine relatively homogeneous samples. Therefore, our design applied strict inclusion/exclusion criteria to minimize the impact of confounding variables [for example, children experiencing other traumas and showing mental health issues (clinical population) and cognitive developmental problems]. Mothers were first interviewed by phone and then provided information about their children and themselves in a structured care history questionnaire, which we adapted from structured anamnestic questionnaires used in clinical settings (30). The structured care history questionnaire addressed topics such as the child’s traumatic experiences and abuse, hospitalizations lasting more than 2 weeks without a caregiver, involuntary separation, traumatizing parental separation or divorce, and custody issues. We inquired about officially diagnosed mental health conditions, including ADHD, serious illnesses, and head injuries. Additionally, we asked about their involvement in the standard educational system. We excluded children who had such issues or required special educational support.

We only included children who were abandoned at birth and immediately placed either in good-quality institutions or in good-quality foster care. Their adoption age ranged from 3 to 16.7 months, and they had not been involuntarily separated from their adoptive parents since adoption (sample 1). We only included in the comparison group children who had lived with their biological parents since birth and had not been involuntarily separated from them (sample 2). The participants lived in different regions of the Czech Republic. According to the mothers’ responses in the questionnaire, the children in the study had not experienced significant adversities. They were neither formally diagnosed with significant mental health issues. All children attended a regular educational system and did not need special education programs at the time of the study.



3.2.1 Primary caregivers

All adoptive mothers (and parents) underwent screening of their socioeconomic status, evaluation by a psychologist, and training by state-licensed professionals before adoption, as required in the compulsory adoption process in the Czech Republic. In the care history questionnaire, we asked about the mother’s education, traumatic events, marital status, serious illness, or other severe conditions within the last 3 years before the study. All mothers had high school or university levels of education. None of the mothers had been formally diagnosed with mental illness. We note that information about mothers was obtained via their reports in the care history questionnaire, and the answers may be biased. In addition, to minimize the impact on the possible mother’s current mental health issues, we administered General Anxiety Disorder-7 (GAD-7) and Patient Health Questionnaire-9 (PHQ-9). None of the mothers (and one father) showed elevated levels of anxiety or mental health issues at the time of the examination measured by the GAD-7 questionnaire (31, 32) and PHQ-9 (33, 34).

Both samples included consecutive participants obtained via advertising at websites, parent organizations, schools, and social services institutions across all regions in the Czech Republic. However, our sampling was not probabilistic because we aimed to include extremely hard-to-reach groups. We also note that we could not evaluate subtle parenting and detailed care history differences in the adopted or control samples.

All mothers or adoptive mothers gave written informed consent, and the study design followed all the criteria of the Declaration of Helsinki. The research was approved by the Ethics Committee of the General Charles University Hospital in Prague, number 979/20 OS-IV.





3.3 Psychometric measures

To examine the specific problem behaviors related to the traumatic attachment experience, we used the Brief Assessments Checklist for Children 4–11 (BAC-C). The BAC-C is a psychometric tool specifically constructed to evaluate attachment and trauma difficulties among adopted and fostered children with adverse caregiving histories (35). BAC-C has been widely used in studies focusing on children with institutional or foster-rearing histories. For example, a recent European study in Holland reported that the BAC-C is a valid and valuable screening measure for use with children in foster care. The internal consistency of the BAC-C was (Cronbach’s alpha = 0.89) (23).

BAC-C is a 20-item caregiver-report rating scale for clinically significant traumas and attachment-related mental health issues (25, 31, 35). The tool’s psychometrics have been confirmed (35, 36). The BAC-C questionnaire was translated into Czech using the standard procedure for validated translation of psychological questionnaires and tests (37).

The internal consistency of the BAC-C in this sample is Cronbach’s alpha = 0.894. The Czech version of the BAC-C internal consistency used in a follow-up study (72 participants) was also good (Cronbach’s alpha = 0.89 [0.84–0.92]) (19).

To examine general behavioral problems, we used the Brief Problem Monitor–Parent Form (BPM-P) for ages 6–18. BPM-P consists of 19 items scored by parents focused on problem behaviors of children (33, 36, 38). The BPM-P questionnaire is a shorter version of the Child Behavioral Check List 6–18 and has high internal consistency (Cronbach’s alpha = 0.91). For example, a recent study in Norway showed that BPM-P has good internal reliability and convergent validity (39). The BPM-P questionnaire was translated from English to Czech using the standard procedure required by ASEBA (37, 40–42). ASEBA approved the final translation as culturally and linguistically valid and registered it as the official Czech translation of BPM-P. Psychometric properties were established in previous studies (36, 43). The internal consistency of the BPM-P in this sample is very good (Cronbach’s alpha = 0.917). The Czech version of BPM-P used in a follow-up study (number of participants was 72) showed excellent internal consistency (Cronbach’s alpha = 0.93 [0.91–0.95]) (19).

We used the Child Dissociative Checklist (CDC) to assess dissociative symptoms in children (40, 41, 43). The CDC consists of 20 items scored by parents. Previous studies show that maltreatment during childhood, especially neglect and abuse, results in the development of dissociative behaviors (44–47). We used the official Czech translation of the CDC questionnaire (48). Psychometric properties (i.e., test–retest reliability and discriminant validity) have been established in previous studies (43, 45). The Czech version of the CDC tool has high internal consistency (Cronbach’s alpha = 0.86) (48). The internal consistency of the CDC in this sample is good (Cronbach’s alpha = 0.833).

Please note that partial data from this study were used after more subjects (N = 72) were included in the follow-up study. The follow-up study examined three separate groups (institutionalized children, fostered children, and comparison group) and studied behavior, dissociation, and empathy behaviors (19). We also gathered data on socioemotional development and attachment behaviors with the mothers through in-lab experiments. This information will be used in another article currently in preparation.




3.4 Statistical analysis

The statistical evaluation of psychometric measures’ results included means and standard deviations. Because stress and dissociative symptoms frequently do not have a normal distribution, we have used non-parametric Spearman correlation coefficients and non-parametric Mann–Whitney tests. In addition, we wanted to check how the length of pre-adoption care may affect stress and dissociative symptoms among the participants. To facilitate such an analysis, we have also divided our sample S1 into two subsamples (S1.1 and S1.2) based on the length of pre-adoption care (S1.1—less than 32 weeks with a sample size of 12 vs. S1.2—more than 32 weeks with a sample size of 18) and performed a similar analysis. To check the reliability of our measure, we have used multiple linear regression to assess childhood dissociation measured by the CDC in its relationship to behavioral problems (BAC-C and BPM-P). All statistical evaluation methods were performed using the software package Statistica version 10 and RStudio Build 351.





4 Results

Based on the mothers’ reports in the structured care history questionnaires, the adopted children included in the study had not experienced significant trauma or adverse childhood experiences other than maternal separation and disruptive caregiving in infancy prior to adoption (sample 1). According to the mothers’ reports, the never-adopted children had not experienced significant trauma or adverse childhood experiences (sample 2). The samples also do not differ in other measured parameters, such as involuntary separation or mothers’ mental health and education (see more details in the participants section). The maternal separation and disturbances in caregiving in infancy may present a meaningful difference between the samples.

The first hypothesis we want to test is whether maternal separation and disrupted caregiving at infancy lead to a higher level of behavioral problems and dissociative symptoms compared to never-adopted children in the control group. Our results show that the participants who experienced maternal separation and disruptive caregiving in infancy manifest significantly higher levels of dissociative symptoms and behavioral problems (Tables 1, 2,  Figure 1). Table 1 shows that based on the effect size (Cohen’s d) found in the data, we needed approximately 14 participants in each sample (S1 and S2) to detect the difference in the data with 80% power. Our sample size (30 + 25) is enough for this study.

Table 1 | Statistical analysis describing descriptive results of psychometric measures and statistical differences using the Mann–Whitney test between subgroups 1 and 2 (S1 and S2) with p <0.01 for all statistical comparisons.


[image: Table comparing three groups: BAC-C, BPM-P, and CDC. Each group has data for Mean S1, SD S1, Mean S2, SD S2, Mann–Whitney U, Z-score, p-value for Mann–Whitney, t-test score, p-value for t-test, Cohen’s d, and sample size. BAC-C has means of 13.23 and 5.08, BPM-P has 14.37 and 6.16, CDC has 7.17 and 1.60. All groups display significant p-values, with sample sizes of 11, 14, and 10 respectively.]
Table 2 | Statistical analysis describing Spearman correlation coefficients of psychometric measures for subgroups S1 and S2 with p <0.01 for all statistical comparisons.


[image: A correlation matrix table shows values for three comparisons across three segments. Each segment compares BAC-C, BPM-P, and CDC. Correlations are shown with values, such as 1.00 for BAC-C, 0.82 for S1 + S2 BPM-P, and values like 0.81, 0.89, 0.64, and 0.57 indicating varying degrees of correlation between different categories.]
[image: Scatter plot depicting two sets of data points labeled as BPM-P (black circles) and BAC-C (white diamonds) against the CDC axis. A solid line and a dashed line represent trend lines for each data set, showing positive correlation.]
Figure 1 | Relationships of child dissociation measured by CDC with psychometric measures of behavioral problems (BAC-C; BPM-P). The Spearman correlation between CDC and BAC-C and between CDC and BPM-P for the whole sample (S1+S2) is R = 0.81, p <0.01 and R = 0.82, p <0.01, respectively.

Second, we wanted to confirm whether the measures of dissociative symptoms and behavioral problems (CDC, BPM-M, BAC-C) are internally consistent and consistent with each other. To check our measures’ internal consistency, we calculated Cronbach’s alpha (CDC: 0.833, BAC-C: 0.894, BPM-M: 0.917) for each of the three measures, showing a high internal consistency level. Our results also suggest that dissociative symptoms measured by the CDC manifest significant correlations with other psychometric and behavioral measures. For example, in the entire sample (S1+S2), the Spearman coefficient in between any two of the measures turns out to be in the 0.81–0.82 range (see Table 2). In Table 2, we also see that the Spearman coefficients in between the measures are higher in sample S1 than in sample S2. Considering that sample S1 tends to have higher values than sample S2, this may be due to those measures closely aligning with one another when they detect some psychometric and behavioral abnormalities. Cronbach’s alpha in between the three measures calculated from our sample (S1+S2) is 0.921, which shows that the CDC measure has high consistency with the other two measures (BPM-M and BAC-C). In addition, the results of multiple linear regression suggest that childhood dissociation measured by the CDC is closely related to behavioral problems measured by BAC-C and BPM-P (R = 0.89; adjusted R = 0.88; F = 96.4; BAC-C beta = 0.38; BPM-P beta = 0.22). The VIF of 3.53 (>3) between BAC-C and BPM-P indicates a moderate correlation. In Figure 2, the fitted vs. residual plot along with the normal QQ plot of the residual is provided. The Shapiro–Wilk normality test for residuals gives a p-value of 0.04206, indicating slightly non-normal residuals. Due to this, our analysis primarily consists of non-parametric tests, which do not assume the normality assumption.

[image: Two plots are displayed. The left plot is a Fitted vs. Residual plot showing residuals against fitted values with points scattered varying randomly around the horizontal axis. The right plot is a Normal Q-Q Plot illustrating sample quantiles against theoretical quantiles, with points closely following the diagonal line, indicating normal distribution of residuals.]
Figure 2 | The fitted vs. the residual plot and the QQ plot of regressing child dissociation measured by CDC with psychometric measures of behavioral problems (BAC-C; BPM-P).

Given that the literature suggests that time spent in institutional or foster care may play a role in later socioemotional development, we conducted an additional exploratory analysis to test whether the length of maternal separation at infancy affects the extent of behavioral problems. Our results in Table 3 fail to find any significant difference in dissociative symptoms and behavioral problems between the two subgroups (S1.1 and S1.2) based on the length of pre-adoption care. A larger sample size might be necessary to detect if such a difference exists (Table 3). We calculated Cohen’s d based on the data, and it indicates a very small effect size and thus requires many samples (>300 per group) to be able to detect such a small change between samples S1.1 and S1.2 (Table 3).

Table 3 | Statistical analysis describing descriptive results of psychometric measures and statistical differences using the Mann–Whitney test between subgroups 1.1 and 1.2 (S1.1 and S1.2).


[image: Table comparing three groups: BAC-C, BPM-P, and CDC. For Mean S1.1, BAC-C is 12.25, BPM-P is 13.25, and CDC is 7.42. For SD S1.1, they are 9.37, 8.75, and 5.53 respectively. For Mean S1.2, BAC-C is 13.89, BPM-P is 15.11, and CDC is 7.00. For SD S1.2, they are 7.00, 9.16, and 5.32 respectively. Mann-Whitney U values are 86.5, 97.0, and 116.0. p-values are 0.3721, 0.6563, and 0.7497. Cohen’s d values are 0.204, 0.207, and 0.077. Required sample sizes are 379, 368, and 2,649. Indicates no significant difference between S1.1 and S1.2.]



5 Discussion

Most studies conclude that early disturbed caregiving hurts socioemotional development and the ability to form and maintain attachment relationships. However, what types of early adverse childhood experiences specifically contribute to the dissociative symptoms remain unclear (47). The current study provides unique and more specific data in this context. We present cross-sectional findings focused on the associations between the separation of children from their mothers immediately after birth, followed by limited time in pre-adoption care (3–16.7 months) before they were placed with stable adoptive parents and behavioral and dissociative problems later in childhood. Although the children examined in this study had presumably all appropriate physical and medical care in pre-adoption care in infancy and, to our knowledge, they had no other significant adversities after adoption, their dissociative symptoms and behavioral problems appear to be significantly higher than those in the control group. The data show significant effects in all measured variables, indicating that the newborn’s separation from its mother and disturbed caregiving in infancy may later negatively influence dissociative symptoms and behavioral problems.



5.1 Impact of adversities in childhood on behavior and dissociative symptoms

Earlier studies report that maltreatment during childhood, especially neglect and abuse, strongly contributes to the development of dissociative behaviors (44, 49–51). Specifically, research on child abuse and neglect implies that maltreatment in caregiving relationships predisposes children to complex mental health issues (16, 52, 53). Children who experience complex developmental trauma often show heightened levels of dissociative symptoms (35, 54). Social rejection can also hinder the development of healthy self-knowledge, resulting in dissociative symptoms and related disturbed behaviors concerning other people (55). The literature indicates a significant association between caregiving and family environment and later dissociation, especially when the children experienced a lack of warmth and safe emotional connection with primary caregivers compared to the non-patient population (57). Moreover, disturbed relationships with caregivers on their own can impact dissociative symptoms independently of other types of maltreatment (47, 58).




5.2 Adopted children and early caregiving

Studying adopted children presents an opportunity to explore how changes in caregiving history influence social and emotional development and mental health issues later in childhood. At the same time, adopted children represent a rather heterogeneous population; some exhibit resilience, while others experience more severe challenges (7). Previous research indicates that although successfully adopted children generally function well in certain areas, such as attachment behaviors, physical growth, and cognitive functioning (56, 58–60), they face a greater risk of behavioral problems than children who have always lived with their biological families (61–63). The literature also suggests that children adopted early in infancy often catch up in some areas of development better than children adopted later (81). However, the current study findings surprisingly did not support these results. Children in our sample who spent 32 to 64 weeks in care did not show significantly higher scores in problem behavior or dissociation compared to those who spent 0 to 32 weeks in care. One explanation could be that many studies, including previously institutionalized and fostered children, had fairly limited or no information regarding the children’s history with their biological parents before placement, as well as significant differences in the quality of care in institutions or foster settings (60, 64). In such instances, the differences may reflect the wide range of early experiences and adversities children in our samples did not encounter to the same degree. However, our samples are too small to draw definitive conclusions, and the results should be regarded as exploratory.

Although most adoptees differ considerably in many domains of development (4, 64), they typically undergo periods with considerably dysfunctional parents who provide disorienting social interactions and impaired care. As a result of that, the child is removed from the biological family and experiences a loss of attachment relationships and deep relational trauma. That is often followed by temporary placement in care and consequent adoption into a new family. Although adoption presumably presents a positive outcome, altogether, such a trajectory is a severely disconcerting experience for a child. John Bowlby postulated that such early experiences may induce the disintegration of the “self” and negatively influence the development of the internal working model (65). Main and Solomon (66) suggested that such parental behavior in infancy strongly contributes to the disorganized quality of the child’s early attachment relationship with them. Lioti and Tucker (67) emphasized that early disorganized attachment relationships and later traumas equally present a high risk for the later development of dissociation. Meta-analytic studies agree that the disorganized quality of attachment relationships in infancy is associated with parental psychopathology, maltreatment, and pathological interactions with the child and leads to significant behavioral problems (68).

Dissociation in non-clinical populations has been researched in adolescents and adults (69). Fewer studies in children report that maltreated children show higher scores of dissociation behaviors than healthily developing children. For example, Macfie et al. (49) studied 4-year-old maltreated and non-clinical children. They found that although non-clinical groups had dissociative symptoms, the maltreated group showed significantly higher scores. In their longitudinal study, which included non-clinical participants, Ogawa et al. (70) confirmed that the poor quality of early attachment relationships with caregivers during the first 18 months, especially the primary caregiver’s unavailability, strongly contributes to dissociation later in life. The literature overall agrees that although the non-clinic population may show dissociative symptoms, especially in high-stress situations, clinical populations and those with a history of childhood traumas show significantly higher dissociative scores.

However, there are still gaps in the overall understanding of the development and etiology of dissociative symptoms (38, 71, 72). One of the significant limitations of the studies focused on the relationship between dissociative symptoms and trauma is that it is challenging to untangle the impact of developmental issues, such as early attachment relationships, developmental trauma, and later incidents of abuse or other traumatic experiences.

In this context, the present study’s findings are congruent with results describing maternal separation in animals, indicating that the early stress experiences caused by maternal separation influence stress responses and behavior in rodents and subhuman primates and have long-term effects on behavioral and endocrine dysfunctions (11, 73). Regarding the current research in humans, the results of the present study are in agreement with the findings indicating that dissociation, described as a disruption of integrated mental functions, usually manifests due to child abuse or neglect (74) and insufficient parental caregiving or emotional deprivation (67, 75–80). Interestingly, the time the children spent in the institutional care of foster care (ranging from 0 to 32 weeks or 32 to 64 weeks) did not make a significant difference (81). The present study’s findings in children confirm that the early presence of a stable primary caregiver, consistent care, and a chance to develop a stable attachment relationship is critical to healthy development. Notably, the strong correlation between behavior and dissociative symptoms suggests that the issues in socioemotional development within our samples may be closely intertwined. This finding highlights the need for differential diagnostic assessment in clinical settings (48) and future research to explore those relationships. We also recognize that dissociative symptoms may be connected to broader psychopathological concerns that exhibit stability throughout early childhood, later childhood, and adolescence. This relationship may be associated with genetic factors (82). However, we could not examine this possibility in the current study, as we could not access information about the participants’ biological parents and their extended biological family. On the other hand, our findings indicate that maternal separation and inconsistent primary caregiving in infancy may present specific adverse childhood experiences in early emotional and social development with long-term consequences.




5.3 Limitations

The present study has limitations, and future studies should address the following factors.

	Given our efforts to assess considerable homogeneous groups of children with unique caregiving histories, our sample was relatively small.

	We could not learn about prenatal development and the children’s biological parents. Further studies utilizing genetically informed designs should help disentangle the impact of these variables.

	We have not assessed certain parental aspects that may have influenced the overall development of the children in our samples (including details of their socioeconomic status, genetic influences, and more about post-adoption parent–child relationships). These factors should be included in future studies.

	We acknowledge that all information was obtained through the parents’ reports in the questionnaires, which may introduce bias. Future research should include methods that complement parental information with direct medical, neurobiological, and behavioral data.

	Given that we realized comprehensive language-validated translations of the BAC-C and BPM-P, which were officially accepted as valid by ASEBA and the author of BAC-C, and those had been commonly used in Europe in similar cultural contexts, we did not run the empirical validation for this study. The validation of these valuable measures for the Czech context should be addressed in further studies.

	The participants were recruited through information leaflets and website information disseminated by schools, preschool programs, social services, and parent organizations. However, our sampling was not probabilistic as we aimed to include relatively homogeneous, extremely hard-to-reach samples of children with unique care histories.

	We also note that we could not evaluate subtle differences in parenting and care history either in the adopted or control samples, which, however, naturally influenced the children’s overall social and emotional functioning in both samples.







6 Conclusions and directions for future research

In summary, the findings of this study suggest that maternal separation after birth and disruptive caregiving in infancy, experienced by children in sample 1, could later be associated with increased levels of dissociative symptoms and behavioral issues compared to the control group. These children presumably received adequate pre-adoption care, including suitable physical and medical attention, and, to our knowledge, did not encounter any other significant traumas or adversities after adoption. The data suggest that such early experiences could contribute to impaired social and emotional development, thereby raising the risk of mental health issues later in childhood. Our findings also provide new insights into the etiology of dissociative symptoms.

The results may inform policymakers responsible for designing infant childcare facilities and services, emphasizing the role of individual, consistent, and sensitive caregiving. Our data can also enrich parents’ education, with emphasis on future adoptive parents, about the importance of involved and consistent parenting in early development for children’s further mental health (65). Examining specific adversities associated with early inconsistent caregiving (19) would also benefit clinical work with patients, children, and adults suffering dissociation and problem behaviors in relationships and support developmentally oriented therapeutic modalities that focus on the impact of early socioemotional adversities, specifically in the area of dissociation and identity. Further studies should involve larger samples and investigate the effects of early maternal separation and disruptive caregiving on social functioning and the capacity to form and sustain close relationships in adolescence and adulthood. Ideally, we suggest employing a longitudinal design.
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SDQ Externalizing, parent report
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EE

ML LE

HH

: (elevated- : . Total
medium-low; low-elevated, high-high
{ ) ) elevated) iighzhight
Boys (%) 438 559 529 57.6 519 NA
Mean age in years (SD) 4.64 (1.08) 4.63 (0.83) 4.64 (0.92) 450 (1.01) 461 (0.97) NA
BIQ parent report 0.94
96.41
mean (SD) 82.26 (19.44) 60.37 (10.41) 103.19 (14.00) 137.01 (22.34) (30.77)
range 34-134 40 -78 80 - 134 91 - 206 34 - 206
scores > 132, N (%) 1(1.1) 0(0) 1(1.0) 41 (62.1) 43 (13.5)
BIQ teacher report 0.95
105.48 (16.32 108.15 (13.22; 135.47 (23.36, 101.1
mean (SD) 64.69 (15.19) 81632) ( ) (2320) 6
(30.32)
range 28 - 90 77 - 147 78 - 141 80 - 178 28 - 178
scores > 132, N (%) 0(0) 3(5.1) 3(29) 36 (54.5) 42 (13.2)
SDQ-I parent report, 237 @210) 1.80 (1.44) 3.24 (2.35) 545 (2.83) 3.18 (2.57) 0.68
mean (SD)
SDQ-T teacher report, 4.62 (2.85) 4.42 (2.90) 6.51 (3.74) 4.18 (3.33) 0.77
1.82 (2.16)
mean (SD)
SDQ-E parent report, 6.57 (3.80) 6.38 (3.79) 7.40 (4.08) 6.86 (3.94) 0.82
7.23 (4.11)
mean (SD)
SDQ-E teacher report, §37475) 7.09 (4.92) 5.41 (4.29) 391 (3.97) 5.69 (4.59) 0.88
mean (SD)
MAPS-LC, mean (SD) 2.03 (0.64) 1.79 (0.58) 2.06 (0.62) 1.85 (0.49) 1.96 (0.60) 0.79
MAPS-HS, mean (SD) 2.35 (0.70) 2,01 (0.52) 2.10 (0.55) 231 (0.63) 220 (0.62) 0.83
MAPS-PC, ‘no use’ N (%) 29 (32.6) 27 (45.8) 42 (40.4) 29 (43.9) 127 (39.9) 0.82
N 89 59 104 66 318

BIQ, Behavioral Inhibition Questionnaire. The labels of the four clusters according to the parent-report and teacher-report BIQ scales, respectively, HH, high-high; EE, clevated-elevated; LE, low-
clevated; ML, medium-low. SDQ-1, Strengths and Difficulties Questionnaire; Internalizing subscale. SDQ-E, Strengths and Difficulties Questionnaire; Externalizing subscale. MAPS-LC,
Multidimensional Assessment of Parenting Scale; Lax Control subscale. MAPS-HS, Multidimensional Assessment of Parenting Scale; Hostility subscale. MAPS-PC, Multidimensional
Assessment of Parenting Scale; Physical Control subscale (dummy-coded, 0 = no use; 1 = else). SD, standard deviation. NA, non-applicable.
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B SE Wald df OR (95% CI)
boys (N = 164) ML (ref = HH) constant -1.410 0.972 2.100 1 0.147
MAPS-HS -0.099 0.460 0.046 1 0.829 0.906 (0.368 - 2.231)
MAPS-LC 0.539 0.465 1.344 1 0.246 1.714 (0.689 - 4.262)
MAPS-PC (ref = no use) 0.941 0.550 2.926 1 0.087 2.563 (0.872 - 7.538)
LE (ref = HH) Intercept 1.079 1.028 1.103 1 0.294
MAPS-HS -1.070 0.506 4470 1 0.034 0.343 (0.127 - 0.925)
MAPS-LC 0.184 0.511 0.130 1 0.719 1.202 (0.441 - 3.275)
MAPS-PC (ref = no use) 1.150 0.566 4.133 1 0.042 3.158 (1.042 - 9.572)
EE (ref = HH) Intercept -0.107 0.888 0.014 1 0.904
MAPS-HS -0.973 0.441 4.880 1 0.027 0.378 (0.159 - 0.896)
MAPS-LC L1110 0.433 6.568 1 0.010 3.033 (1.298 - 7.087)
MAPS-PC (ref = no use) 0.705 0.495 2.025 1 0.155 2.023 (0.767 - 5.339)
girls (N=149) ML (ref = HH)  Intercept 0.742 1.152 0416 1 0.520
MAPS-HS -0.572 0.454 1.581 1 0.209 0.565 (0.232 - 1.376)
MAPS-LC 0.538 0.462 1357 1 0.244 1.712 (0.693 - 4.234)
MAPS-PC (ref = no use) 0.298 0.523 0.326 1 0.568 1.348 (0.484 - 3.757)
LE (ref = HH) Intercept 2.529 1.339 3.568 1 0.059
MAPS-HS -1.167 ‘ 0.551 4.492 1 0.034 0.311 (0.106 - 0.916)
MAPS-LC 0.114 0.566 0.040 1 0.841 1.121 (0.370 - 3.397)
MAPS-PC (ref = no use) 0.373 ‘ 0611 0373 1 0.541 0.689 (0.208 - 2.279)
EE (ref = HH) Intercept 1.934 1.160 2778 1 0.096
MAPS-HS -1.369 0.488 7.855 1 0.005 0.254 (0.098 - 0.663)
MAPS-LC 0.805 | 0.475 2.870 1 0.090 2.236 (0.881 - 5.673)
MAPS-PC (ref = no use) 0.362 ‘ 0.534 0.459 1 0.498 1.436 (0.504 - 4.089)

MAPS-LC, Multidimensional Assessment of Parenting Scale; Lax Control subscale. MAPS-HS, Multidimensional Assessment of Parenting Scale; Hostility subscale. MAPS-PC, Multidimensional
Assessment of Parenting Scale; Physical Control subscale (dummy-coded, 0 = no use; 1 = else). The labels of the four clusters according to the parent-report and teacher-report BIQ scales;
respectively, HH, high-high; EE, elevated-elevated; LE, low-elevated; ML, medium-low. B, the unstandardized regression coefficient. SE, standard error. OR, odds ratio. 95% CI, 95% confidence
interval of the OR.
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N») Mean Mann- Sample size (per group) required

S1.1 S1.2 Whitney U (80% power)
BAC-C 1225 937 ‘ 13.89 7.00 865 03721 0204 379
BPM-P  13.25 875 ‘ 15.11 9.16 97.0 06563 0207 368
cDC | 742 553 ‘ 7.00 532 116.0 07497 0077 2,649

The results indicate no significant difference between subgroups 1.1 and 1.2.
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BAC-C S1+S2

BPM-P
BAC-C 1.00 ‘ 0.82 0.81 1.00 0.89 0.81 1.00 0.64 0.57
BPM-P 0.82 ‘ 1.00 0.82 0.89 1.00 0.87 0.64 1.00 0.58

CDC 0.81 ‘ 0.82 1.00 0.81 0.87 1.00 0.57 0.58 1.00
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Paternal Maternal P
Care M(SD) 23.43(6.61) 25.45(5.53) -18.245 0.000%*
Encouragement M(SD) 12.47(3.90) 1254(3.78) -1.180 0238
of autonomy

Control M(SD) 3.09(2.89) 3.57(3.13) -10.299 0.000%**

*p < 0.05**p < 0.01; **p < 0.001.
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Measures M( @) 4 (5) (6)
(1) Paternal care 23.43(6.61) 0.71% 0.57** 0.41** -0.39** -0.38** 0.48** -0.48"*
(2) Maternal care 25.45(5.53) 0.48 0.57** -0.38** -0.43* 0.46** -0.47**
(3) Paternal encouragement of autonomy 12.47(3.90) 0.79** -0.42** -0.32%* 0.39 -0.31**
(4) Maternal encouragement of autonomy 12.54(3.78) -0.34** -0.41%* 0.37** -0.29**
(5) Paternal control 3.09(2.89) | 0.78%* -0.29** V 0.25**
(6) Maternal control 3.57(3.13) -0.31% 0.29*
(7) SCS total score 40.46(8.54) L0.57%*

(8) DASS-21 Depression 6.48(7.33)

SCS, Self-Compassion Scale; DASS-21, Depression Anxiety and Stress Scale-21.
*p < 0.05**p < 0.01.
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Effect
Direct effect
Indirect effect
Direct effect

Indirect effect

Paths Effect size

Paternal care— Depression -0.191
Paternal care— Self-compassion —Depression -0.131
Maternal care— Depression -0.100

Maternal care— Self-compassion —Depression -0.105

95% CI
-0.255- -0.132
-0.159- -0.106
-0.156- -0.042

-0.134- -0.078

Direct effect

Indirect effect

Direct effect

Indirect effect

Direct effect

Indirect effect

Paternal encouragement of autonomy— Depression -0.054

Paternal encouragement of autonomy— Self-compassion —Depression -0.144
Maternal encouragement of autonomy—» Depression 0,049
Maternal encouragement of autonomy— Self-compassion —Depression -0.081

Paternal control— Depression -0.027

Paternal control— Self-compassion —Depression

-0.122- 0.009

-0.181- -0.110

-0.111- 0.019

-0.118- -0.043

-0.102- 0.050

0.029- 0.103

Direct effect

Indirect effect

Maternal control— Depression

Maternal control— Self-compassion —Depression

0.059- 0.205

0.076 -0.157
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The number in brackets shows the frequency of the phenomenon per minute. *BS refers o the session at the beginning of the inervention (BS or B6), BS to the session in the middle of the
intervention (B8 or B9) and B12 to the session at the end of the intervention (B11 or B12). “The results are not reported due to low reliability in coding.
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Outcome variables

Predictors School problems

SE
Father’s EL ~0.147 0052 —2838% ~1339 0725 -1847
APS ~2389 1.266 ~1887
Gender ~4573 3187 -1435
Father's EL x gender 0758 1.006 0753
APSx gender 5889 1.566 37620
Surgency ~2.467 1.867 -1321
Father's EL x surgency 1381 065 2.126%
APSxsurgency 3564 1316 2.708%%
Genderxsurgency 4262 3667 1162
Father's EL x gender x surgency ~1.859 1153 ~1612
APSx gender x surgency ~3.966 1755 ~2.260*
Father's age 0011 0015 0703 ~0352 0.149 ~2363%
Father’s ES 0025 0.08 0316 ~0.956 078 -1226
Number of siblings ~0170 0.109 ~1557 153 1071 1428
R 0.061 0.207
F 2973% 3.239%%

Each colum is a regression model that predicts the criterion a the top of the column. Gender was dummy coded such that 0= Boy and 1= Girl Results are based on 5,000 bootstrap samples.
Father’s EL, Fathers educational level; Father's ES, Father's employment situation. *p <0.05, *%p<0.01, **p < 0.001.
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The results are based on 5,000 bootstrap samples and included control variable. LLCI, Lower limit confidence interval; ULCI, Upper limit confidence interval.
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Childs SP. -
Father’s EL —0.142%
APS 0.172*
Childs gender ~0112
Surgency 0095
Father's age —~0.159%
Father’s ES —0.046
Number of siblings 0.110
M 47.059
SD 10.034

~0.210%*
~0.043
0.061
0.170%
~0.186%*
0.048
2833

1386

Father's ES, Father's employment situation. *p<0.05, **p<0.01.

~0.059
0011
0014
0.069
~0.124
0.000

1000

~0.103

~0.095

~0.100

~0.084

0530

0.500

~0.007

0021

0.103

0.000

1000

~0.019

0.014

40414

4710

0.013 -
1458 0.941
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=203, Gender was dummy coded such that 0= Boy and 1= Girl. APS and Surgency variables were standardized. Child's SP, Child school problems; Father’s EL, Father’s educational level;
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Outcome variables

School problems School problems

Predictors SE SE

Fathers EL ~0978 0517 ~1.889 ~0.144 0052 ~2797%% -0719 0521 ~1380
APS 1793 0729 2459%
Father’s age ~0346 0.153 -2.269* o011 0015 0.692 ~0365 0.151 —2422
Father’s ES ~0817 0.799 -1.023 0,032 0.080 0.408 ~0875 0.788 -L110
Number of siblings 2027 1097 1848 -0.170 0.109 ~1560 2333 1089 2141
R 0071 0.060 0.100

P 35074 2902% 40924

Each column is  regression model that predicts the criterion at the top of the column. Gender was dummy coded such that 0=Boy and 1= Girl. Results are based on 5,000 bootstrap samples.
Father's EL, Father's educational level; Father’s ES, Father's employment situation. *p <0.05, **p<0.01.
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Each colum is a regression model that predicts the criterion at the top of the column.
Gender was dummy coded such that 0=Boy and 1= Girl Results are based on 5,000

bootstrap samples. Father's EL, Father’s educational level; Father’ ES, Father’s employment
stuation. *p<0.05, **p<0.01, **%p<0.001.
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PSDQ Bredd Post- Time x Group

dimensions treatment treatment
Post 2
F(df) haa F(df) P (ny?)
Suportand affection | ST 4212057 4472057 LO0(53) 0320 . 6.22(53) 0.004 NS
ST+Online PT 408054 460£035
ST+ Face-to-
4304038 4782074
Face PT
Regulation st 4232055 4684045 359(52) 0064 - 195 (52) 0028 Ns
ST4+Online PT 4212073 462043
ST+ Face-to-
4532047 4.4930.66
Face PT
Autonomy st 355051 389056 053(53) 0468 - 1.85(53) 0.168 -
ST+ Online PT 3324082 3922048
ST+ Face-to-
360056 3612061
Face PT
Physical coercion ST 2374098 1814066 001(53) 0493 - 0.48 (53) 0954 -
ST+Online PT 2332071 186082
ST+ Face-to-
200085 1532060
Face PT
Verbal Hostility st 2884075 2724094 159(53) 0213 - 0.153 (53) 0858 -
ST+Online PT 2882083 2382054
ST+ Face-to-
2694072 2142073
Face PT
Punishment ST 215£0.60 1852058 173(53) 0194 - 057 (53) 0571 -
ST+Online PT 2164061 1652081
ST+ Face-to-
2072054 1852058
Face PT
Authoritative style | ST 3.9740.30 423+045 3833 0089 - 384(53) 0028
ST+Online PT 3894048 428025 -
ST+ Face-to-
430£028 4324049
Face PT
Authoritarian style | ST 247+0.63 212056 156(53) 0214 - 0.05(53) 0951 -
ST+Online PT 246054 1.96£079
ST+ Face-to-
2254055 1842056
Face PT
Permissive style st 2424044 204043 001(53) 0966 0,90 (53) 0415 -
ST+Online PT 2324046 2142054
ST+ Face-to- 2194028 1972037
Face PT

ST, Standard Treatment; PT, Parent Training; NS, non.-significant after multiple-comparisons correction (Bonferroni method).
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Kidscreen-52 Group Pre- Post- Time x Group
treatment  treatment

p(n)  Posthoc

Post > 0.009

Physical sT 4631£10.10 43981100 3.64(53) 0.062 5.22(54) ST<Online PT
Pre (n2=0.16)
ST+OnlinePT  45.64£9.90 49.88+9.13 ST<Face to
ST+ Face-to-
46442842 49772923 Face PT
Face PT
Post >
Psychological ST 452281122 4538£1055  7.00(52) o011 N 170(52) 0192 -
re
Wellbeing ST+Online PT | 4538£1053 49.8011.04 0.12)
ST+ Face-to-
464941046 523821132
Face PT
Post >
Moodsand emotion ST 14.95£7.68 12904907 1035 (54) ooz 0.01 (54) 0889 -
re
ST+Online PT | 12.08£9.24 12.16£6.03
ST+ Face-to-
12714834 9.67+8.10
Face PT
Self-perception ST 36.07£5.85 34185447 001 0922 |- 255 0087 -
ST+OnlinePT 33752406 3524571
ST+ Face-to-
33504481 34064244
Face PT
Autonomy ST 47.84£8.90 47564890 065(51) 0424 |- 0.86 (51) 0430 -
ST+Online PT | 44.08+11.14 44081114
ST+ Face-to-
44064901 44.0759.01
Face PT
Post >
Parents sT 410021084 B2 524(54) 006 033 (54) 076 -
re
ST+OnlinePT  39.09+8.17 42132745
ST+ Face-to-
40554920 45.06£1140
Face PT
Post >
Financial sT 4220879 38421139 7.08(53) oo 070(53) 0501 -
re
ST+Online PT | 3920£10.93 45.06+9.13
ST+ Face-to-
43.24£12.00 47.40£1033
Face PT
Peers ST 44.96+10.87 454581230 237(54) 0.131 - 0.46 (54) 0635 -
ST+Online PT | 37431430 420641411
ST+ Face-to-
4256+13.13 45781235
Face PT
School ST 4287£9.10 43485861 1135(52) 0.001 Post> | 217(52) 0125 -
Pre
ST+Online PT | 4255+12.84 47.97+8.99
ST+ Face-to- 429551115 49.2649.53
Face PT

ST, Standard Treatment; PT, Parent Training; NS, non-significant after multiple-comparisons correction (Bonferroni method).
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Variables ST +On-line PT ST + Face-to-Face PT

(n=18) (n=19)
Age (child) Inyears MSD 96418 82516 80+16 0014
Age (parent) In years MiSD L1264 401844 395849 0.648
1Q (child) Raven colored matrices (Z-score) MSD 02407 04508 04509 0720
1Q (parent) WMT-I (Z-score) MsD ~0408 02408 00£10 0404
Symptoms of anxiety (parent) Sum DASS MSD 6054501 3724308 4728457 0718
Symptoms of depression (parent) Sum DASS MSD 515442 6.16+5.65 6.36+5.56 0.259
Symptoms of stress (parent) Sum DASS MSD 93544.11 8.055.16 92550 0711
Symptoms of Inattention (parent) ASRS number of symptoms MSD 42£332 2384235 2524259 0,090
Symptoms of Hyperactivity- ASRS number of symptoms MiSD 3£229 2724240 184168 0225

Impulsivity (parent)

Duration of the intervention In wecks MiSD 00200 108240 77514
Educational level (children) Kindergarten (%) 0(0%) 1(6%) 0(0%) 0135
Elementary school (first year) (%) 16%) 1(6%) 4(21%)
Elementary school (second year) (%) 0(0%) 2(11%) 4(21%)
Elementary school (third year) n (%) 3(15%) 7(39%) 5(26%)
Elementary school (forth year) (%) 6(30%) 1(22%) 4(21%)
Elementary school (ffih year) (%) 4(20%) 2(11%) 0(0%)
Middle school (sixth year) n (%) 2(10%) 0(0%) 1(5%)
Middle school (seventh year) (%) 4(20%) 1(6%) 166%)
“Type of school (children) Public (%) 14.(70%) 10 (56%) 7 (37%) 0150
Private n (%) 6(30%) 8 (44%) 12(63%)
Premature birth (children) Yes (%) 6(30%) 2(11%) 4(21%) 0.403
Previous psychiatric diagnosis None (%) 3(15%) 4(22%) 4(21%) 0818
(children) ADHD. n (%) 12.(60%) 7(39%) 9(47%)
opD (%) 0(0%) 0.(0%) 16%)
ADHD + ODD (%) 4(20%) 2(11%) 4(21%)
ADHD + ASD (%) 0(0%) 1(6%) 0(0%)
ADHD + Anxiety (%) 0(0%) 1(6%) 1(5%)
ADHD + ODD + ASD (%) 165%) 2(11%) 0(0%)
ADHD + ODD + OCD (%) 0(0%) 1(6%) 0(0%)
Prior treatment regime None (%) 9 (45%) 9 (50%) 9 (47%) 0954
Psychostimulant (%) 4(20%) 4(22%) 16%)
Neuroleptic (%) 3(15%) 1(6%) 2(11%)
Antidepressants (%) 0(0%) 0(0%) 16%)
Pychostimulant + Neuroleptics (%) 3(15%) 2(11%) 2(11%)
Neuroleptics + Antidepressants (%) 0(0%) 0(0%) 1(5%)
Psychostimulants + Antidepressants (%) 0(0%) 0(0%) 2011%)
Psychostimulants + Neuroleptics + (%) 0(0%) 1(6%) 0(0%)

Antidepressants
Psychostimulants + Neuroleptics + Other n(%) 1(5%) 0(0%) 1(5%)

Psychostimulants + Neuroleptics + n (%) 0(0%) 1(6%) 0(0%)

Antidepressants + Others

Prior non-pharmacological Speech therapist (prior) n(%) 7 (35%) 10 (56%) 11(58%) 0.290
Psychotherapy (prior) n (%) 19(95%) 13 (72%) 17 (89%) [T
Occupational therapy (prior) n(%) 2(10%) 4(22%) 4(21%) 0.543
Educational psychology (prior) n(%) 4(21%) 5(29%) 6(32%) 0745
Medications started concomitantly None n(%) 13 (65%) 13 (72%) 14 (74%) 0.836
with PT Psychostimulant n(%) 3(15%) 5(28%) 5(26%)
Antidepressant n(%) 2(10%) 0(0%) 0(0%)
Psychostimulants + Neuroleptics n(%) 1(5%) 0(0%) 0(0%)
Psychostimulants + Antidepressants n(%) 1(5%) 0(0%) 0(0%)
WMT-II, Viena Matrices Test 2; DASS, Depression, Anxiety, and Stress Scale; ADHD, Attention Deficit Hyperactivity Disorder; ODD, Oppostive-Defiant Disorder; ASD, Autism Spectrum

Disorder; OCD, Onsessive Compulsive Disorder.
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Model Comparison

Scal. Corr.  CFI RMSEA A diff A Df ACFI A RMSEA
Model Different-gender parents |~ 146 | 3 Lont 100 0.00(0.00-027)
Model Same-gender parents 063 | 3 0,639 100 0.00 (0.00-0.10)
Model a: All free parameters w6 0826 100 0.00(0.00-0.11)
Model b: All fixed 7200 | 28 0.764 069 | 020(0.14-026) | bvs.a  70.74%* 2 ~031 0.20
Model c: Partial fixed 2644 | 23 0.794 098 | 006(0.00-015) cvsa 2397 17 ~0.02 0.06

Chi-square Goodness of Fit; Df = degrees of freedom; Scal. Corr. = Scaling Correction Factor; CFl=Comparative Fit Index; RMSEA =Root-Mean-Square Error of Approximation. All
index comparisons were made comparing the model with the previous one. *p<0.05; **p<0.01; ***p<0.001
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Main and subcategories

Number of Examples for documentation from the Family-Scouts
codes
segments

Family belief systems
1. Make meaning of adversity

1.1 Manageability

1.2 Normalization

1.3 Insights through illness

2. Positive outlook

2.1 Confidence

22 Psychological well-being
2.3 Psychological stress

24 Courage and perseverance

25 Self-care

2.6 Acceptance

2.7 Denial

2.8 Ambivalence

3. Transcendence and spirituality

Family organization patterns
4. Flexibility

4.1 Restructuring and adaptation

42 Rigidity

43 Being informed and seeking

information

4.4 Not being informed

5. Connectedness
5.1 Cohesion
5.2 Mutual support

5.3 Little cohesion and/or support

5.4 Parents separated and/or contact
difficulties

6. Social resources

6.1 Family members

6.2 Friends and acquaintances

6.3 Professional support systems

6.4 No social resources

7. Economic resources
7.1 Employment

7.2 Unemployment

7.3 Well-off

7.4 Precarious financial situation

7.5 Financial support

Family communication and problem-solving

8. Clarity
8.1 Open communication

8.2 No open communication

Open emotional expression
9.1 Sharing emotions

9.2 Acceptance of emotions and/or

tolerance

9.3 No emotional sharing

10. Collaborative problem-solving
10.1 Working out solutions together

10.2 Taking chances/asking for help

103 Couple problems and/or no joint

conflict resolution

129

10

102

6

122

30

208

82

81

122

87

Since then I've phoned the healthy parent once, he seemed very composed and indicated that he and his

children are handling it reasonably well (D 192, p. 5)

Despite the mother's poor prognosis, the family s doing well and the disease no longer takes over their

lives to such an extent (ID 211, p. 14) (ID 211, p. 14)

She is very focused on her recovery and is becoming more aware of things, which she has really learned to

appreciate (ID 289, p. 7)

The sick parent is getting better and better and feeling confident about her rehabilitation and professional
reintegration (ID 161, p. 12)

“The healthy parent and his children are doing well (D 283, p. 14)
“The family seems to be undera lot of stress (ID 315, p. 1)

‘The healthy parent seems strong and very clear, wishing his wife not to lose heart and still have some hope
(D192, p. 1)

She can now feel some calm returning to her life and is happy that the children are going to kindergarten

and school again. She |....] tries to take good care of herself (ID 309, p. 14)

In the first meeting with the sick parent,  have the feeling that there is a great deal of acceptance and
clarity in the family and that they communicate well together (ID 310, p. 4)

T see the sick parent more as repressing some of the changes related to her diagnosis (ID 209, p. 4)
‘Time and again, the family is very ambivalent about accepting the illness and the associated constraints,

event not wanting to admit it and turning a blind eye in some instances (ID 193, p. 16)

“The family is in a good position, helped by their strong Catholic beliefs, and receive good support from
the community [...] (ID 175, p. 1)

‘The family is handling the situation well. They are learning to adapt to and cope with the new structures

and changes in their everyday lives (ID 192, p. 13)

“The areas of responsibilty of individual family member and what s assigned to each of them, including

the distribution of tasks in the family, re very rigid and have developed over many years (ID 228, p. 15)

‘The family is well informed about support programs (ID289, 5. 1)

Overall, I get the impression from the couple that they are not that well informed about the illness and/or

that this is not really clear from the medical side either (ID 193, p.2)

Her family i stll an important support and there is a good sense of togetherness (ID 161, p. 11)
The eldest son is currently unemployed and takes on a lot of chores at home (ID 248, p. 2)

Family lfe seems to be managed by the sick parent alone. Overall, she also seems to be left alone with the
challenging children, though appears at the same time reluctant/anxious to ask for more support from her
husband (ID 301, p. 7)

The sick parent is separated/divorced from her husband, and contact between the parents is very difficult,

which is affecting the 13-year-old daughter (ID 326, p. 7)

‘When the mother is at the hospital for chemo, the mother's cousin comes and takes care of the children
(D153, p. 1)

There is a good social network in the neighborhood and among friends who take care of the children (ID

20,p.7)

‘The healthy parent reports that they received good psycho-oncological support from the clnic; even afier

the death of his wife there were further conversations there together with his son (ID 302, p.7)

‘There is no family support locally, grandma lives in “STATE the sister in “STATE” The family seems
quite alone (ID 178, p. 1)

She receives sick pay; her husband goes to work as normal (ID 161, p. 6)

ET had himself laid offlast year after the diagnosis, with the family now receiving Hartz IV support (ID.
201,p.1)

“The healthy parent is on sick leave, receiving sick pay; no financial worries (ID 331, p. 1)

“The sick parentlives on disability pension and rent-free in the mother's inherited house. There are almost

no reserves (ID 141, p. 2)

‘The sick parent receives financial support from her brother where necessary (ID 315, p. 9)

‘The children are well informed about their mother’s illness (ID 266, p. 4)

“The son s 10years old and knows nothing about the disease (ID 294, p. 1)

“The father says he has good contact with his children and they are mourning together (ID 175, p. 1)

In the first meeting with the sick parent, I have the feeling that there is a great deal of acceptance and

clarity in the family and that they communicate wel together (ID 310, p. 4)

In the conversation with the parents, it becomes clear that the two of them do not really communicate

with each other much at an emotional level and also little as a family (ID 334, p.7)

‘The parents are considering seeking couple therapy (ID 241, p. 11)

‘The family wants prompt support totell the “CHILD” that father has cancer. It i agreed that on the day of
discharge I will go to their home to discuss the situation with the family (ID 144, p. 2)

‘The couple is in the process of separating. They argue with each other a lot (ID 312, p. 7)

Main categories (all deductive) have been highlighted in bold. Numbers per category correspond to the number of coded segments for that category.
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Marginalized Roma Majority population  Total (N = 195)

communities (N = 93) (N=102)
Sex
Girls (N, %) 48 516 58 569 106 544 046"
Boys (N, %) 45 48.4 44 431 89 45.6
Age of children in months (mean, SD) 1591 (121) 15.87 (1.07) 15.89 (1.14) 076"
Age of mothers in years (mean, SD) 2524(582) 32,05 (4.46) 288 (6.17) <0001
Number of children in houschold (mean, SD) 4.10(276) 1.63(0.73) 281(233) <0001
Maternal education <0001 *
Elementary (N, %) 73 785 2 20 75 385
Secondary (N, %) 20 215 21 206 41 210
University (N, %) 0 00 7 775 7 405
Water & electricity* <0001 *
No (N, %) 9 533 2 20 51 263
Yes (N, %) 43 46.7 100 98.0 143 737
Poverty-related feelings of stress and worries (mean, SD)* 227(237) 0.48 (0.90) 132(1.96) <0001 *

“Statistically significant differences between Roma and non-Roma.
Chi-square test.

* Mann-Whitney Utest.

 Missing values; for MRC for Water & electricity: 1; poverty-related feelings of stress and worries: 3.
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Model 1 (crude) B Model 2 (adjusted for  Model 3 (additionally adjusted for

(95% CI) infant sex and maternal  socioeconomic disadvantage #
age) B (95% CI) and worries) B (95% Cl)
Support
MR vs. majority ~1.66 (~3.19; ~0.24)" ~1.23 (~3.06,062) ~224(-5.62,092)
Sex ~0.36 (~1.82 1.11) ~043 (~1851.16) 058 (~2.20; 1.01)
Maternal age in years 0.12(0.00; 0.24)* 0,07 (~0.07;0.22) 0,07 (-0.08;0.22)

Maternal education (re: university)

Elementary ~0.98 (-247;052) 1.48 (~2.20;4.68)
Secondary —0.44 (-2.23;135) 0.32(-2.00;227)
Water & electricity available 0.69 (~096:2.33) —1.03 (~3.34;1.10)
Poverty-related feelings of stress and worries ~0.31 (~0.69; 0.06) ~0.30 (~0.82;0.15)
Harsh discipline

MR vs. majority 443 (194 6,83+ 424(116;7.16)** 202(-29%7.05)
Sex ~0.16 (~2.63;2.30) 042(~1.9%;2.67) 047 (<2.09;2.82)
Maternal age in years —0.25 (<045, ~0.05)* ~0.05(~0.29:0.21) ~0.06 (~0.31;0.21)

Maternal education (ref: university)

Elementary 493 (2.49;7.37)* 270(-2.947.67)
Secondary ~102(~401; 1.98) 0.25(-2.16;2.71)
Water & electricity available ~3.05 (~5.85; ~0.26)" 0.66 (~4.08;5.25)
Poverty-related feelings of stress and worries 090 (0.27;1.52)** 0,30 (~0.63;132)
Stimulation

MRCs vs. majority ~13.18 (~15.13; ~11.22)** ~1433 (~1676; ~11.90)*** ~9.28 (~13.64; ~492)***
Sex 020 (~2.53; 2.93) ~0.59 (~2.57;1.39) —0.40 (~2.36; 1.56)
Maternal age in years 0.56 (035; 0.77)#% ~0.13(~033;071) ~0.13 (<0.33; 0.07)
Maternal education (ref: university)

Elementary —1141 (~13.68; ~9.14)*** —3.83 (~8.49;0.84)
Secondary —0.31 (~3.65:3.02) 2,07 (~5.36;121)
Water & electricity available 1157 (897; 14.17)** 357 (0.66: 6.49)*
Poverty-related feelings of stress and worries —176 (~240; —112)** 0.06 (<053 0.65)

p<0.05; **p<0.01; *+p<0.001.
#socioeconomic disadvantage regards maternal education, availability of water and electricity in the household and poverty-related feelings of stress and worries.
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