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Existing literature has established a relationship between adverse childhood experiences and negative outcomes in cognitive and affective functioning. However, further research is needed to thoroughly understand and validate these findings. In this regard, the current study aimed to compare behavioral activation/inhibition systems, emotional regulation difficulties, and selective attention in adolescents with and without parents. A sample of 70 adolescents (M age = 16.36, SD = 1.09, 48.57% female) with caretakers from schools and 55 parentless adolescents (M age = 16.58, SD = 1.28, 52.00% female) from orphanage centers in Tehran were recruited and completed the measures tapping behavioral activation/inhibition systems, emotion dysregulation difficulties, and selective attention. The results revealed that parentless adolescents exhibited significantly higher levels of behavioral activation/inhibition scores, emotion regulation difficulties, and impaired selective attention. These findings suggest that the absence of parents during the early years of life may have detrimental effects on behavioral inhibition and activation systems, emotional regulation abilities, and selective attention capabilities. The implications of these findings are further discussed.
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Introduction

Early childhood development is known to be heavily influenced by environmental factors, such as family, caregivers, environment, and culture. The family environment, in particular, is considered the most natural and appropriate place for forming and stabilizing individuals’ cognitive and emotional skills (e.g., Bellis et al., 2018). Optimal growth and development in children are contingent on the provision of supportive environmental stimuli and a strong relationship with primary caregivers (Schore, 2001). Unfortunately, in contemporary society, a significant number of children and adolescents are deprived of parental care and effective parent–child relationship, which can include a wide range of children, such as those in boarding schools, homeless children, children of single parents, and children from displaced and homeless families who lack effective guardianship (e.g., Edwards, 2020). The support of parents and caregivers is crucial in promoting the health and well-being of children. Lack of parental love and attention, and failure to meet developmental needs such as belonging, admiration, and affection, can lead to a higher prevalence of psychological problems, behavioral disorders, aggression, anxiety, depression, and a tendency to use drugs (Eslami et al., 2013). Studies have shown that parentless children perform significantly lower in developmental fields, particularly in behavioral tests, intelligence, and speech abilities, compared to children who received proper parental care. Delays in cognitive and social development can result in academic and learning problems in these teenagers. Deprivation and early exposure to care centers or orphanages not only affect children’s social and emotional abilities but also have negative consequences in adolescence and adulthood, such as cognitive defects, high sensitivity to stress, and vulnerability to diseases (e.g., Gunnar and Fisher, 2006; McLaughlin et al., 2011, 2014). Given the wide range of behavioral, emotional, and cognitive problems among children and teenagers living in welfare organizations and care centers (e.g., orphanages), it is crucial to investigate the different dimensions of impairments in these areas in this group.

The development of approach and avoidance traits in childhood is crucial to the manifestation of individual differences in motivated behaviors and emotional experiences throughout life. Theories of personality and temperament have converged on the significance of the Behavioral Approach System (BAS) and the Behavioral Inhibition System (BIS; Fowles, 1980; Gray, 1990; Elliot and Thrash, 2002). The BAS mediates responses to positive reinforcement to promote reward-seeking behaviors, whereas the BIS responds to potentially aversive stimuli to inhibit behaviors that could lead to harmful outcomes. Studies have shown that an overactive BAS is associated with an increased risk for impulse control, substance use, and attention-deficit/hyperactivity disorders. On the other hand, extreme BIS sensitivity is linked to the development of anxiety disorders, depression, and psychosomatic illnesses (van den Berg et al., 2011; Becker et al., 2013; Park et al., 2013). As the field of temperament research has advanced, newer theories have emerged that complement and expand upon the BAS and BIS constructs. One such noteworthy framework is proposed by Rothbart and Hwang (2005) and Rothbart (2007), introducing several crucial concepts related to individual differences in temperament. Rothbart’s temperament theory emphasizes the multidimensional nature of temperament, considering various components that influence an individual’s responses to the environment. One of these components is “effortful control,” which pertains to an individual’s ability to regulate their responses, including attentional control, inhibitory control, and perceptual sensitivity. This aspect of temperament has significant implications for an individual’s approach or avoidance tendencies in various situations. Furthermore, Rothbart’s theory incorporates the concept of “negative affectivity,” akin to the notion of behavioral inhibition. Negative affectivity refers to individual differences in the tendency to experience negative emotions and the intensity of these emotional responses, impacting an individual’s avoidance behaviors (Rothbart and Hwang, 2005; Rothbart, 2007).

While BIS and BAS systems have a strong genetic basis, studies suggest that both systems are influenced by environmental factors(Ide et al., 2020). Hence, it is reasonable to expect that adverse childhood experiences, which are commonly encountered by parentless children, may impact the functioning of BIS and BAS systems.

In addition, the family context and parents play a crucial role in the development of children and adolescents’ emotion regulation (ER) abilities. ER refers to the ability to adjust emotional arousal and accomplish goal-directed behaviors regardless of emotional state; deficits in ER or emotion dysregulation (ED) lead to difficulties in monitoring, evaluating, or adjusting emotional reactions (Gratz and Roemer, 2004; Gross, 2013). Parenting practices related to emotion management and the emotional climate of the family affect ER. Children learn ER skills through observation, modeling, and social referencing. Factors like attachment relationships, family expressiveness, and parenting style impact the development of ER skills in children (For a review, see Morris et al., 2007). More specifically, children in orphanages suffer from ER problems which could be related to the lack of consistent and nurturing caregiving. Children who have experienced early life adversity, such as separation from their parents, are more likely to develop ER difficulties. In orphanages, children may not receive the individualized attention and emotional support needed to develop healthy coping skills. Additionally, the stressful and unpredictable environment of an orphanage can exacerbate ED, which can lead to a range of negative outcomes such as behavioral problems, academic difficulties, and mental health issues (Bos et al., 2009; McLaughlin et al., 2011; Cullen et al., 2014). Furthermore, research suggests that early life adversity can lead to alterations in neural pathways and structures involved in attention and cognitive control, which can result in difficulties in selective attention among individuals who have experienced childhood adversity (McLaughlin et al., 2014). These alterations in brain structure and function can result in attentional biases toward threat-related stimuli, as well as difficulties in disengaging attention from negative stimuli (Pollak et al., 2010). Also, given the higher levels of negative emotions that unsupervised youngsters experience, these individuals selectively allocate visual attention toward the locus of threatening information. This can result in a build-up of attentional resources towards threatening stimuli, leaving little capacity for the individual to attend to neutral or ongoing tasks, ultimately resulting in a reduction of the individual’s attentional resources for the performance of such tasks (e.g., Rudaizky et al., 2021).

The above literature review suggests that inadequate parental care can have negative effects on individuals’ brain activation/inhibition systems, emotional regulation abilities, and selective attention. However, empirical studies are needed to further explore this topic. Children and teenagers in welfare organizations or orphanages often lack consistent and nurturing caregivers, and comparing their emotional regulation abilities and cognitive development to those with parents could help expand the existing literature. To fill this gap, this study aims to compare behavioral activation/inhibition systems, emotional regulation difficulties, and selective attention in adolescents with and without parents.



Method


Participants and procedure

The sample consisted of 70 adolescents (aged 15–18, M age = 16.36, SD = 1.09, 48.57% female) with parents recruited through convenience sampling from schools in Tehran, and 55 parentless adolescents (aged 15–18, M age = 16.58, SD = 1.28, 52.00% female) from orphanage centers in Tehran recruited through purposeful sampling. The inclusion criteria for all participants consisted of interest and willingness to participate in the study. For the orphanage sample, inclusion criteria comprised a residency in orphanage centers of Tehran province for more than 1 year; exclusion criteria were a history of substance abuse and other serious mental disorders assessed through file review and clinical interview. The ethics committee of Islamic Azad University, Science and Research Branch approved the study, and participants and their guardians were informed about the study’s goals and voluntary nature before providing signed informed consent. The same procedure was followed for the orphanage sample, with their supervisors in the centers also informed about the study’s aims. All participants were surveyed, except for those who declined. Participants were informed again about the confidentiality of their information and were asked to complete the questionnaires under the supervision of a specially trained research assistant (a master-level student).



Measures


The behavioral inhibition/behavioral activation system scales (BIS/BAS scales)

The BIS/BAS scales (Carver and White, 1994) is a 20-item self-report questionnaire designed to assess the extent to which an individual is sensitive to rewards and punishments. The BIS/BAS Scale measure both the Behavioral Inhibition System (BIS) and three types of Behavioral Activation System (BAS) reactivity, which include Drive, Reward Responsiveness, and Fun Seeking. Items are rated on a Likert-type scale ranging from 1 (“I strongly agree”) to 4 (“I strongly disagree”), and respondents rate the extent to which they agree or disagree with each statement. The Persian version of the BIS/BAS Scale yielded sound psychometric properties (Amiri and Hassani, 2016).




Difficulties in emotion regulation scale

The DERS (Gratz and Roemer, 2004) is a 36-item self-report questionnaire that assesses emotion dysregulation. The DERS items load on six subscales, including Lack of Emotional Awareness (6 items), Lack of Emotional Clarity (5 items), Difficulties Controlling Impulsive Behaviors When Distressed (6 items), Difficulties Engaging in Goal-Directed Behavior When Distressed (5 items), Nonacceptance of Negative Emotional Responses (6 items), and Limited Access to Effective ER Strategies (8 items). Participants rate items on a 5-point scale ranging from 1 (“almost never”) to 5 (“almost always”). A total score is obtained by summing all items. The internal consistency and validity of the Persian version of DERS were supported with the Iranian sample in previous studies (Besharat and Bazzazian, 2013; Vafa et al., 2021).



D2 attention test

The D2 was developed by Brickenkamp and Zillmer (1998) and is a widely used one-page paper-and-pencil test that measures selective attention and cognitive performance. It consists of 14 rows (trials) with 47 randomly mixed “p” and “d” letters per row, for a total of 658 letters, with the target symbol being a “d” with two dashes. Participants are instructed to cancel out as many target symbols as possible within a 20-s time limit, moving from left to right. In the current study, the following D2 subscores were used: total number (TN), omissions (E1), commissions (E2), and concentration performance (CP). TN is a quantitative measure of performance, while E1 and E2 reflect different types of errors. CP is derived from the number of correctly crossed-out relevant items minus the number of E2 errors.



Data analyses

In the current study, data entry and statistical analyses were performed using SPSS 20 software. The normality of the distribution for study variables was tested using the Kolmogorov–Smirnov test, and the results supported the normality of the data (p > 0.05). Next, independent t-tests were then used to compare the two groups on the study variables, along with examining Cohen’s d as a measure of effect size, with a value of 0.20 denoting a small, 0.50 a moderate, and 0.80 a large effect with effect sizes to estimate the magnitude of the differences (Cohen, 2013). A significance level (p-value) of less than 0.05 was predetermined to indicate statistically significant results.




Results

As shown in Table 1, independent t-tests results showed that the parentless adolescents group scored significantly higher in BIS and BAS and its subscales of drive, reward responsiveness, and fun seeking (p < 0.001 to 0.013; d = 0.33 to 1.07). Similarly, results were indicative of significantly higher DERS and its all but non-acceptance of negative emotional responses subscales for the parentless adolescents group (p < 0.001 to 0.03; d = 0.45 to 0.85). Table 1 also shows that parentless adolescents performed significantly poor in D2 attention test scores of the total number (TN), omissions (E1), commissions (E2), and concentration performance (CP; p < 0.001 to 0.02; d = 0.46 to 0.88).



TABLE 1 Comparisons of study variables across the two groups.
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Discussion

This study aims to compare behavioral activation/inhibition systems, emotional regulation difficulties, and selective attention in adolescents with and without parents. The results showed that parentless adolescents had significantly higher levels of BIS/BAS scores, emotion regulation difficulties, and impaired selective attention. Overall, in line with the literature, our findings suggest that the absence of parents during the early years of life may have detrimental effects on levels of behavioral inhibition and activation system, development of emotional regulation abilities, and selective attention capability. Environmental factors, such as family dynamics, caregiving practices, surroundings, and cultural influences, play a crucial role in shaping early childhood development. Notably, the family environment is widely recognized as the most natural and vital context for fostering cognitive and emotional skills in young individuals (Bellis et al., 2018). Optimal growth and development in children hinge upon the provision of supportive environmental stimuli and the establishment of a secure relationship with primary caregivers (e.g., Schore, 2001; Bellis et al., 2018).

With respect to our findings that show increased levels of BIS and BAS among parentless adolescents, it is important to highlight that although there is solid evidence supporting the genetic basis of these systems, research suggests that environmental factors also play a significant role in shaping BIS and BAS responses (e.g., Ide et al., 2020). For instance, as a common phenomenon among parentless children, adverse childhood experiences could potentially affect the development of both systems. Adverse childhood experiences may result in diminished BIS activation due to chronic stress or trauma during childhood, which can desensitize the BIS and reduce responsiveness to threat cues, leading to decreased cautiousness. Likewise, adverse childhood experiences may also lead to heightened BAS activation in adolescence. Adversities such as neglect, abuse, or exposure to violence can disrupt the development of self-regulation and emotion-regulation skills, resulting in increased reward sensitivity, and sensation-seeking behaviors, which are associated with higher BAS activation (e.g., Nelson, 2000; Pechtel and Pizzagalli, 2011; Tottenham, 2014).

Our findings also revealed that parentless adolescents had higher levels of emotion dysregulation (ED). The way parents manage emotions and create an emotional climate within families has a significant impact on the development of emotion regulation (ER) skills in children. Children learn ER skills through observation, modeling, and social referencing, and factors such as attachment relationships, family expressiveness, and parenting style can shape the development of these skills in children (Morris et al., 2007). Specifically, children who have experienced early life adversity, such as separation from their parents as observed in orphanages, are more likely to face difficulties with ER. The lack of consistent and nurturing caregiving in orphanages can impede the development of healthy coping skills, as children may not receive the individualized attention and emotional support that is necessary. Furthermore, the stressful and unpredictable environment of an orphanage can worsen emotion dysregulation, exacerbating the challenges faced by these children (Bos et al., 2009; McLaughlin et al., 2011; Cullen et al., 2014).

Finally, our findings revealed that parentless adolescents had significantly higher levels of selective attention problems. This is supported by existing literature indicating that adverse childhood experiences are associated with deficits in various cognitive functions, including cognitive performance, memory, and executive functioning (for a review, see Pechtel and Pizzagalli, 2011). Additionally, unsupervised youngsters who experience higher levels of negative emotions may selectively allocate visual attention toward threatening information. This can lead to an accumulation of attentional resources towards threatening stimuli, leaving limited capacity for attending to neutral or ongoing tasks, ultimately resulting in reduced attentional resources for task performance (Rudaizky et al., 2021).

Our findings should be interpreted in the context of some limitations. First, the cross-sectional design of this study precludes establishing a cause-and-effect relationship between the variables. Longitudinal studies that track individuals over time would be needed to establish causality and gain a deeper understanding of the developmental trajectory of parentless adolescents. Second, the relatively small sample size of this study and the inability to conduct separate analyses across gender groups may limit the generalizability of the findings. Replicating these findings in larger samples that include diverse populations would enhance the external validity of the results and increase confidence in their generalizability. Third, the use of self-report measures to assess the variables of interest may introduce biases and may not fully capture the complexities of the constructs being measured. Incorporating multiple assessment methods, such as behavioral observations or physiological measures, in future studies would provide a more comprehensive understanding of the phenomena under investigation and strengthen the validity of the findings. Finally, we did not incorporate measurements related to parenthood, time spent away from parents, and time spent in residence during the early years of life in our study. We recommend that future research thoroughly investigate the influence of these critical factors to further examine the robustness of our findings.

Overall, our results emphasize the significance of parenthood during the early years of life and suggest the potential need for targeted interventions to address behavioral, emotional, and cognitive difficulties in parentless adolescents. Further research in this area is warranted to better understand the underlying mechanisms and develop effective interventions for this vulnerable population. These findings highlight the importance of addressing the unique needs of parentless adolescents and ensuring that they receive appropriate support during their early years of life.
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