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ABSTRACT
Introduction: In 2013, the DSM-5 officially removed the restriction that previously precluded the diagnosis of Attention-Deficit/Hyperactivity Disorder (ADHD) in individuals with Autism Spectrum Disorder (ASD). Over recent decades, research has identified both overlapping and distinct characteristics, risk factors, and genetic as well as neurobiological correlates associated with ADHD and ASD. This expanding body of evidence is increasingly informing the clinical management of individuals with comorbid ADHD and ASD.
Areas Covered: 
Based on a targeted PubMed search conducted up to March 24,2025,24.03.25, prioritizing meta-analyses or umbrella reviews over primary studies (whenever relevant), with terms encompassing autism, assessment, and
treatment, this review addresses: 1) Shared and distinct phenotypic characteristics, neuropsychological features, and genetic and neuroimaging correlates of ADHD and ASD; 2) The assessment of individuals presenting with both ASD and ADHD symptoms; 3) Pharmacological and non-pharmacological strategies for the management for individuals with comorbid ASD and ADHD. 
Expert Opinion: 
The comorbidity of ADHD and ASD should not be overlooked. Nevertheless, before diagnosing comorbid ASD and ADHD, clinicians should perform a thorough differential diagnosis, ensuring that ADHD symptoms are not better explained by ASD. Regarding treatment, further research is warranted to develop personalized approaches, support long-term management strategies, and evaluate real-world outcomes such as quality of life, which are often underrepresented in clinical trials. 

Keywords: Autism; ASD; ADHD; Comorbidity; Symptom overlap; Differential diagnosis; Clinical management; Digital interventions; Pharmacological treatments; Non-pharmacological intervention. 

Highlights 
• The awareness of ADHD-ASD co-occurrence has increased following the publication of the DSM-5. 
• The at least apparent similarities in some symptoms of ADHD and ASD make it difficult to distinguish between the two conditions, raising the likelihood of misdiagnosis. 
• The lack of validated assessment tools to differentiate true ADHD-ASD comorbidity from symptom overlap places the burden of differentiation largely on clinical judgment, increasing the risk of misdiagnosis. 
• An increasing body of evidence is informing the clinical management of individuals with both ADHD and ASD 
• Pharmacological and behavioral interventions require tailored approaches to optimize outcomes in individuals with ADHD-ASD comorbidity, given the heterogeneity in symptom presentation and treatment response. 
• Digital interventions, including mobile apps, virtual reality, and telemedicine, offer promising approaches for the treatment of comorbid ADHD-ASD treatment, with preliminary studies reporting benefits in attention, executive functioning, and social skills. 
• Additional research is necessary to develop tailored treatment approaches, evaluate long term effects, and integrate real-time assessments and digital tools into clinical care to implement them in daily clinical practice with individuals with both ADHD and ASD. 



















1. Introduction
 Attention-Deficit/Hyperactivity Disorder (ADHD) and Autism Spectrum Disorder (ASD) are both neurodevelopmental conditions that significantly impact various aspects of daily life [1] (Here, we use the term 'ASD' to align with current classification systems and the majority of published scientific studies. However, terms like 'autism spectrum condition' or simply 'autism,' which reflect the influence of the neurodiversity movement, are increasingly used. Our use of 'ASD' should in no way suggest disregard for the concerns raised by this movement).
ADHD is defined as a pervasive and persistent pattern of inattention and/or hyperactivity/impulsivity that are inconsistent with the developmental stage. ASD is characterized by persistent differences in social communication and interaction, as well as restricted and repetitive behaviors and interests [1, 2]. 
The co-occurrence of symptoms associated with ASD and ADHD is frequently observed in clinical practice [3]. 
While until the diagnostic and statistical manual of mental disorders (DSM) version IV-TR [4], a diagnosis of ASD used to formally rule out a possible comorbidity with ADHD according to the DSM system, this veto was removed by the DSM-5 [5] in 2013. This change was intended primarily to allow for a proper recognition and treatment of impairing ADHD symptoms in individuals with ASD, and, conversely, of ASD symptoms in individuals with ADHD. Likewise, the 11th edition of the International Classification of Diseases, ICD-11 [6] removed the incompatibility with a dual diagnosis of ASD and ADHD, which had been present in the previous edition, ICD-10 [7]. 
However, the majority of recent literature continues to examine ADHD and ASD as distinct entities, without adequately investigating the transdiagnostic mechanisms that may account for their shared features and frequent co-occurrence. This lack of integrative research is also reflected in the limited epidemiological data available. Available data point to prevalence on ASD-ADHD comorbidity in general population ranging from 0.51%, with significant sex differences (0.16% girls, 0.89% boys), in school age population to 2.7%, estimated in a self-report study conducted in a population of adolescents and young adults [8]. 
Moreover, according to a meta-analysis of 63 studies conducted by Rong et al (2021)[9], the pooled current and lifetime prevalence rates of ADHD among ASD populations were 38.5 % (95 % CI 34.0–43.2) and 40.2 % (95 % CI 34.9–45.7), respectively. 
Conversely, according to a prevalence study conducted on 3727 students (4-11 years old), ASD comorbidity was observed in 9.8% of children with ADHD [10].
The relationship between ADHD and ASD is inherently complex. Differentiating true comorbidity from phenotypic overlap in specific symptom domains poses significant challenges for both diagnostic formulation and differential diagnosis [11], with consequent implications for the development and implementation of appropriate and specific clinical management strategies [12]. 
It is important to differentiate “comorbidity” from “overlap”. Comorbidity refers to the presence of two distinct diseases or conditions in the same individual, requiring tailored interventions to address both conditions [13]. “Overlap” refers to the presence of shared clinical features (such as inattention, social communication difficulties, or executive dysfunction) that may be observed in both conditions, albeit with different underlying mechanisms or functional impacts. 
From a theoretical standpoint, the coexistence of ADHD and ASD can be understood through different theoretical models. The splitter model views ASD and ADHD as separate disorders with unique features, while the subgroup model proposes that their co-occurrence reflects a distinct neurodevelopmental subtype. Alternatively, the potentiation model suggests that the presence of one disorder increases susceptibility to the other, due to shared underlying mechanisms [14]. 
An updated of the literature in the field is therefore needed. 
In this article, we present a narrative review and synthesis of the most relevant and clinically meaningful evidence concerning the co-management of ADHD and ASD. Rather than serving as a formal clinical guideline, this work aims to outline key considerations encountered in practice and to propose a reasoned, evidence-informed approach to addressing them. Additionally, we highlight critical gaps in the current literature and identify priority areas for future research. The review is based on targeted searches conducted in PubMed up to March 24, 2025, using combined search terms related to ASD (e.g., autism, autistic, pervasive developmental disorder, Asperger) and ADHD (e.g., ADHD, attention-deficit/hyperactivity disorder, hyperkinetic syndrome, hyperkinetic disorder). Where available, we prioritized evidence synthesis studies over individual studies in order to provide a higher level of evidence and to minimize the potential biases associated with single-study designs. 
The review covers the following areas: 1) shared and distinct phenotypic traits, neuropsychological features, and genetic and neuroimaging correlates between ADHD and ASD; 2) the clinical assessment of individuals referred for ASD and ADHD symptoms; and 3) pharmacological and non-pharmacological management strategies in comorbid ASD and ADHD. We also highlight current critical gaps in the field and key areas of future research. While this was conceived as a narrative rather than a systematic review, we based it on targeted searches conducted in PubMed up to March
24, 2025, using combined search terms followed by [tiab] (that is, present in the title or abstract) related to ASD (e.g., autism, autistic, pervasive developmental disorder, Asperger) and ADHD (e.g., ADHD, attention-deficit/hyperactivity disorder, hyperkinetic syndrome, hyperkinetic disorder), with  language/type of document restrictions. Where available, we prioritized evidence synthesis studies over individualstudies in order to provide a higher level of evidence and to minimize the
potential biases associated with single-study designs.

2. Shared and distinct clinical characteristics, cognitive/neuropsychological features, genetic, and brain imaging correlates between ADHD and ASD 
Phenotypic level 
While the core diagnostic features of ADHD and ASD are distinct, some degree of symptomatic overlap has been documented across multiple domains [15] [16]. Clinically, both disorders are characterized by challenges in social relationships, albeit driven by different mechanisms. In ADHD, social impairments primarily arise from impulsivity and deficits in inhibitory control, manifesting as behaviors such as interrupting conversations or violating social conventions [17, 18], whereas in ASD they stem from impaired social cognition and reciprocity, including reduced initiation of social interactions, diminished eye contact, and limited intuitive engagement with others [18]. 
Despite these similarities, several phenotypic differences remain clinically salient: autistic individuals often exhibit deficits in understanding social norms, reciprocal conversation, and eye contact [19], whereas individuals with ADHD generally can appreciate social cues but may disrupt interactions due to impulsivity [2]. 
Distinct communication profiles are also observed: autism is often associated with delayed language development, monotonic prosody, and difficulties with figurative or abstract language, while ADHD is typically marked by excessive talkativeness, frequent topic shifts, and generally fluent, context-appropriate language use. 
Beyond the social domain, both conditions are associated with impairments in planning, organization, and attentional control. Individuals with ADHD typically exhibit difficulties sustaining attention and a tendency toward impulsive behavior [19], while autistic individuals often struggle with cognitive flexibility, particularly when shifting attention away from circumscribed interests [20, 21]. 
The neuropsychological profiles of ADHD and ASD also diverge, most prominently in the domain of executive functioning (EF): ADHD is typically characterized by deficits in response inhibition and problem-solving, whereas ASD is more strongly associated with cognitive inflexibility and difficulties in perspective shifting. Individuals with comorbid ADHD and ASD present with compounded neuropsychological impairments, including working memory deficits, elevated anxiety, and challenges in emotion recognition [14]. A recent meta-analysis of 36 studies demonstrated that both ADHD and ASD groups showed significantly greater EF difficulties relative to typically developing controls, particularly when assessed via questionnaires. However, no significant differences emerged between ADHD and ASD in performance-based  neuropsychological tests (d = 0.02), while questionnaire-based measures revealed meaningful distinctions, with ADHD being rated as more impaired than ASD (d = –0.34). These findings suggest that EF questionnaires and neuropsychological tasks may capture different facets of executive functioning, with questionnaires offering greater ecological validity by better predicting real-world functional impairments. Furthermore, comparisons including individuals with dual diagnoses (ADHD+ASD) indicated that their EF profile more closely resembled that of ADHD alone, and that this group displayed more severe impairments than individuals with ASD only [22]. 
Additional shared features further complicate the differential diagnosis. Sensory abnormalities, traditionally regarded as a hallmark of ASD, are now recognized in ADHD as well. Individuals with ASD frequently display hyper- or hypo-responsiveness to sensory input, such as noise, tactile stimuli, or light exposure. A recent meta-analysis of 30 studies demonstrated that individuals with ADHD also present significant sensory alterations, including heightened sensitivity, sensory avoidance, low sensory registration, and sensory-seeking behaviors, compared with neurotypical controls [23]. 
Emotional dysregulation constitutes another domain of overlap. Both groups frequently exhibit mood instability, heightened frustration, and difficulties modulating affective responses. In ADHD, emotional reactivity is often immediate and impulsive [24], while autistic individuals may experience intense affective outbursts (meltdowns), frequently precipitated by sensory overload or social stress. A recent meta-analysis provided additional insight, showing significantly elevated levels of emotional dysregulation in ASD relative to controls, with medium-to-large effect sizes [25]. The convergence of ADHD and ASD in this domain becomes particularly salient during adolescence, when escalating social and executive demands amplify underlying vulnerabilities [26]. 
Genetic correlates
Both disorders demonstrate high heritability [27], with genetic studies indicating shared risk factors, although specific gene variants directly linking them have not yet been identified. The most recent genome-wide association study (GWAS) of ADHD showed the genome-wide genetic correlation (rg) with autism of 0.42, thus confirming a substantial genetic overlap between the two conditions [28]. Previous research also identified shared and distinct loci, showing that individuals with comorbid ADHD and autism exhibit unique patterns of genetic association with other traits compared to those with only a single diagnosis [29]. Recent genomic evidence further supports this distinction, showing that individuals with co-occurring ASD and ADHD present developmental and polygenic profiles that differ from those of ASD alone [30]. 

Brain correlates 
Regarding shared and distinct brain correlates, research using magnetic resonance imaging (MRI) has been particularly informative. Structurally, a meta-analysis of 86 independent whole-brain voxel-based morphometry datasets (1,533 ADHD and 1,295 controls) revealed reduced ventromedial orbitofrontal volume in ADHD and increased bilateral temporal and right dorsolateral prefrontal grey matter volume in ASD [31]. In terms of functional brain correlates, numerous task based functional MRI (tfMRI) studies have examined neural activity in ADHD and ASD. These studies typically employ disorder-specific paradigms - attention and inhibition tasks for ADHD, and emotional face recognition tasks for ASD. A meta-analysis by Lukito et al. [32] investigated cognitive control in ADHD and ASD, identifying both shared and disorder-specific functional abnormalities. ASD-specific differences included reduced activation in the anterior cingulate cortex (ACC) and middle frontal gyrus (MFG), alongside increased activation in the precuneus and fusiform gyrus (FFG). However, ADHD-specific functional signatures were not identified. While this study provided novel insights, it was limited to a single cognitive domain. Other cognitive functions also show overlapping deficits in ADHD and ASD, but existing tfMRI literature is biased due to overrepresentation of certain task types, constraining conclusions about shared and distinct neural mechanisms. 
To address these limitations, a recent meta-analysis of tfMRI studies in ADHD and ASD employed a stratified sampling approach to reduce task selection bias and ensure a more balanced representation of cognitive domains [33]. Pooling data from 43 studies comprising 3,084 ADHD participants, 2,654 ASD participants, and 6,795 typically developing controls, the study revealed both shared and disorder-specific alterations, with the latter being predominant. Shared alterations across ADHD and ASD included increased activation in the lingual and rectal gyri, and reduced activation in regions such as the MFG, parahippocampal gyrus, and insula. Disorder-specific patterns also emerged: ASD showed both hyper- and hypo- activation in the middle temporal gyrus (MTG) and MFG, whereas ADHD was characterized by increased activation in the amygdala and decreased activation in the globus pallidus. 

3. Clinical assessment 
Individuals presenting with symptoms of both ADHD and ASD require a comprehensive clinical assessment to determine whether ADHD symptoms are fully accounted for by ASD or whether they warrant a comorbid ADHD diagnosis. As noted above, challenges in diagnosing ADHD and ASD concurrently is differentiating one of the greatest overlapping symptoms. A frequent diagnostic error is "double counting", in which the same manifestation is attributed to both disorders [34]. According to DSM-5-TR criteria for ADHD, clinicians must establish that symptoms are not better explained by other mental disorders [34]. 
To ensure diagnostic accuracy, it is essential to integrate multiple sources of information, including clinical history, standardized tools and scales, and observational assessment [35, 36]. Typically, ASD is diagnosed earlier in development, whereas ADHD is more often not identified at school age or later. Importantly, in children with ASD, ADHD symptoms may be initially overlooked due to a focus on social difficulties. Conversely, in children with severe ADHD, autistic traits may become more apparent in adulthood, as hyperactivity and impulsivity tend to diminish over time [37]. 
During the assessment, clinicians should consider that symptoms presentation may be shaped by compensatory strategies that mask underlying difficulties. For example, individuals with ASD may acquire scripted social behaviors to manage formal interactions, whereas those with ADHD may select occupational settings that minimize the impact of their symptoms.  It is therefore crucial to evaluate functioning across multiple contexts and developmental stages.
Gender differences also significantly influence clinical presentation. Females with ADHD typically exhibit less hyperactive and impulsive behaviors than males, while girls with ASD often develop social coping strategies that delay diagnosis. Notably, most diagnostic tools have been developed and validated predominantly in male samples, limiting their accuracy in females [38, 39]. As a result, clinical manifestations that are more typical of females are often underestimated or overlooked [18, 39]. For instance, autistic females may demonstrate better social interactions and pragmatic communication skills, partly due to camouflaging strategies, as well as milder deficit in cognitive flexibility and less obvious repetitive behaviors and restricted interests. Moreover, restricted interests in females may be more socially accepted (e.g., literature or fashion), making them less detectable through standardized diagnostic tools [39, 40]. Similarly, females with ADHD often exhibit lower levels of hyperactivity and impulsivity, with a predominance of inattentive symptoms and a higher prevalence of internalizing comorbidities. These characteristics can easily go unnoticed by teachers and parents, or insufficiently explored by clinicians [40]. Existing research on sex and gender differences has generally examined ADHD and ASD in isolation rather than in comorbidity [40], and many studies have not clearly distinguished sex-related from gender-related influenced [41]. Furthermore, most research has relied on male-dominant samples and binary categorizations of sex assigned at birth, which limits representation of the full spectrum of ADHD and ASD traits, especially those influenced by sex and gender. 
Cultural differences also play a crucial role. While some diagnostic instruments have been validated cross- culturally, most were originally developed according to Western standards. Cultural norms may influence diagnostic interpretation, for example, regarding eye contact or perceptions of hyperactivity, which may be viewed as more or less problematic depending on cultural and educational contexts. Accounting for these differences is crucial to avoid diagnostic bias. To mitigate these issues , diagnostic evaluation of ASD should focus less on culturally influenced features (e.g., type of play) and more on universal patterns (e.g., rigid rule enforcement during play) [35, 42]. There remains an urgent need to refine diagnostic criteria that account for cultural variability. 
Age is another key factor in symptom recognition. In young children, overlapping ASD and ADHD features may be attributed to normal developmental variability, whereas in adolescents and adults, compensatory strategies may obscure core symptoms, delaying diagnosis. The dynamic interplay of sex/gender, culture, and age creates significant challenges for timely and accurate identification [41]. Future research should further explore how these intersecting variables shape the clinical trajectory and treatment response of individuals with comorbid ADHD and ASD, in order to develop more tailored and equitable diagnostic approaches 
A comprehensive assessment of ADHD and ASD typically includes structured or semi structured interviews, questionnaires, and neuropsychological testing [34] (see Table 1). Semi structured interviews allow systematic collection of clinical information. It should be noted that the current evidence shows that none of the rating scales for ASD or ADHD is sufficient on its own to establish a clinical diagnosis, if not adequately integrated by clinical judgment.[18, 43]. Similarly, no neuropsychological test alone is diagnostic [18, 44], although such measures provides valuable information for personalized management planning. 
Caution is warranted when interpreting standardized assessment tools, as the risk of false positive is substantial. Individuals with ASD frequently score highly on ADHD rating scales, increasing the risk of an erroneous ADHD diagnosis. The reverse - ADHD being misclassified as ASD - appears less common but still presents a concern. This underscores the importance of critical interpretation of test results rather than reliance on raw scores alone. 
A prominent example of diagnostic complexity is the Autism Diagnostic Observation Schedule (ADOS) [45]. The "social affect" domain, which measures social interaction deficits, may be misleading because social difficulties are also common in ADHD. By contrast, the “restricted and repetitive behavior” domain is generally a more reliable marker for ASD, as these behaviors are less typical of ADHD. This highlights the need for cautious interpretation of ADOS findings, particularly where ADHD-related social challenges may artificially elevate ASD-specific scores. 
The assessment of attention deficits is especially challenging in individuals with ASD who have high cognitive potential. It is crucial to determine whether inattention reflects true ADHD related executive dysfunction or ASD-related cognitive styles, such as intense internal focus on personal interests. Overdiagnosis of ADHD in such cases may lead to unnecessary interventions. Overall, the inattentive dimension in ASD remains particularly difficult to evaluate, whit current tools offering limited guidance. These necessity challenges underscore the for clinicians to integrate multiple data sources, including observational and neuropsychological findings, to reach nuanced and well-informed diagnostic conclusions. 

4. Clinical management: non-pharmacological interventions 
The non-pharmacological management of children and adolescents with ADHD and ASD is a complex and time-consuming challenge [1]. Furthermore, standard pharmacological treatments for ADHD, such as stimulants, tend to be less effective and less well tolerated in children and adolescents with ASD [46, 47]. Therefore, a multimodal approach combining pharmacological and non-pharmacological strategies is essential to improve outcomes and quality of life of these patients and their families. 
The presentation and specific difficulties of children and adolescents with ADHD and ASD require personalized interventions that consider the individual's age, living environment, developmental stage, and behavioral and social characteristics. To increase the likelihood of positive outcomes associated with therapeutic interventions, it is also necessary to consider the influence of the individual's relational and situational context, including the home and school environment. Interventions should be delivered consistently, with methods and goals shared with all individuals involved, so that expectations regarding their impact are as realistic as possible [48, 49]
Of note, the presence of ASD symptoms in children with ADHD is associated with negative effects on their caregivers who perceive lower parental self-efficacy than parents of young people with only ADHD or ASD [50, 51]. Similarly, having ADHD, ASD+ADHD, or ASD, has an increased risk of parental separation/divorce compared to typically developing children [52]. This suggests the importance of caregiver involvement/support in the effective management of these children and adolescents and the importance of ensuring that the focus of the management plan is not only on the individual but also on the family unit. 
Currently, several types of non-pharmacological treatments can be considered in combination with medication for the treatment of ADHD associated with ASD.
 
4.1 Psychosocial Interventions 
4.1.1 Psychoeducation 
Psychoeducation is a foundational element of the non-pharmacological but also pharmacological management. It includes interventions aimed at providing individuals with information about a disorder in terms of etiology, symptom presentation, comorbidity, and triggers of challenging behaviors, thus promoting adherence to treatment, understanding and management of the disorder as well as correcting misconceptions about it [53-55]. While there is evidence that psychoeducation improves understanding of symptoms and enhances treatment adherence in the short term, studies on its long-term effectiveness are lacking [53, 54]. 
Practical Recommendations: 
● Timing: Begin psychoeducation sessions early in the treatment process but revisit them periodically to adapt to the evolving needs of the child and family [34, 55]. 
● Content: Customize educational materials according to the child’s developmental stage, incorporating visual aids, videos, and social stories to improve comprehension [56].  
Target Audience: Involve parents, teachers, and mental health professionals in specific sessions tailored for each group [53]. 
4.1.2 Caregiver Training 
Caregiver training, based on social learning theory, has shown potential in improving child behavior and parental coping. It may enable caregivers of children with ASD and ADHD to share common experiences and allow them to develop skills (e.g., social communication), reduce maladaptive behaviors such as aggression, feeding, and sleep problems in their children, and improve parents’ attitudes toward parenting [57]. However, its efficacy appears reduced in children with comorbid ADHD and ASD compared to ASD alone [57], suggesting a need to adapt and tailor standard training protocols to address the specific challenges posed by ADHD features. 
Practical Recommendations: 
● Delivery Format: Offer group sessions or online modules to allow flexible participation from parents. 
● Complementary Interventions: Incorporate emotion-regulation strategies and ADHD-ASD specific behavior management techniques into caregiver training programs. 
● Ongoing Support: Provide follow-up sessions to monitor progress and address emerging difficulties [58].

4.1.3 School-Based and Environmental Interventions 
4.1.3.1 Classroom Interventions 
Classroom-based strategies such as token systems, work groups, role playing, structured and Individualized Educational Plans (IEPs) have shown beneficial effects in improving academic engagement and reducing disruptive behaviors. School difficulties may also affect social relationships. Indeed, children with ADHD and ASD are often perceived as “different” from their peers and may be subject to bullying, resulting in school refusal. In this case, it is important to develop supportive educational plans that include flexible school attendance, home learning, adaptations to the school environment, increased levels of staff supervision, and discussion about health and wellbeing issues in the classroom [34] [59-61]. 
However, evidence supporting these techniques in the context of ADHD-ASD comorbidity remains limited and based on anecdotal or extrapolated studies [62]. 

Practical Recommendations: 
● Individualized Educational Plans (IEPs): Develop specific IEPs in collaboration with teachers and therapists that include clear, measurable goals. 
● Regular Monitoring: Continuously supervise the implementation of educational plans to ensure strategies remain effective and consistent. 
● School-Family Collaboration: Foster continuous communication between school, family, and professionals to ensure that behavioral strategies are consistent and integrated across settings [59, 63, 64]. Other proposed strategies include individual sessions to work directly with the child, especially in cases of severe symptoms, intellectual deficit and poor adaptation to group sessions [34]. Parents/caregivers should be supported to use the strategies learnt in therapy in other contexts. 4.1.3.12 Environmental Adaptations 
Environmental adaptations, such as the use of visual supports or reduction of distractions, can significantly improve school adaptation for children with ASD and ADHD [34, 58, 65, 66]. 
While these interventions are generally well-received by teachers and parents, there is currently a lack of rigorous evidence supporting them. 

Practical Recommendations: 
● Physical Adaptations: Create calm learning environments with visual materials to reduce sensory overload. 
● Assistive Technologies: Use digital tools, such as time-management apps and visual reminders, to promote autonomy and organization [60]. 
● Structured Transitions: Implement gradual transitions during significant changes, such as moving from primary to secondary school, to reduce anxiety and enhance adaptation and careful planning should be undertaken with the student, the school and others involved in 16 the care of the students to minimize the potential negative impact of this potentially stressful event [34, 59-61, 64]. 

4.2. Direct Therapies 
4.2.1 Adapted Cognitive Behavioral Therapy (CBT) 
Adapted CBT for children and adolescents with ADHD and ASD focuses on emotional regulation, impulse control, and the development of social skills, managing family and social relationships, problem solving techniques, and, particularly for adolescents, issues related to the development of sexuality, sexual desires and behavior, and risk behaviors [35]. 
While theoretically promising, empirical support for CBT in comorbid ADHD-ASD presentations is scarce, and long-term outcomes remain poorly understood [34]. 
Practical Recommendations: 
● Necessary Adaptations: Use visual supports, hands-on activities, and simplify content to ensure that CBT is accessible to children with cognitive or language difficulties. 
● Realistic Goals: Establish clear, incremental therapeutic goals, with a focus on specific behaviors related to impulsivity and social difficulties. 
● Family Involvement: Include parents in the therapeutic process to ensure coherence between therapy and everyday management 
4.2.2 Physical Exercise 
Physical exercise has shown small-to-moderate positive effects on cognitive outcomes such as attention, inhibitory control, and on-task behavior. These benefits are supported by neurobiological theories involving catecholamine release and neurotrophic factor modulation [67, 68]. A review including a meta-analysis based 22 studies with 579 youth participants revealed a small to medium overall effect of exercise on cognitive measures in individuals with ASD and/or ADHD (r = .235, 95% confidence interval .131 to .335, z = 4.347, p< .001) with no significant differences between  aerobic and aerobic-perceptual-motor exercise interventions [67]. Following such interventions, 61.75% of individuals with ASD and ADHD improved aspects of their cognitive performance, specifically their on-task behavior, performance on simple learning tasks, and inhibitory control [67]. Exercise may lead to cognitive improvements in ADHD and ASD subjects both through direct neurobiological pathways such as catecholamine [68], neurotrophic and growth factors [69] and indirect ones including elevated self-efficacy, mood and other psychosocial functions [70]. 
Practical Recommendations: 
● Aerobic Activities: Encourage regular physical activities such as running, swimming, or martial arts to improve self-control and on-task behavior 
● School Programs: Include structured physical exercise in school curricula, with a particular focus on inclusivity and individual support during activities. 
Practical Recommendations for Clinical Integration
 Given the mixed and often limited evidence base, non-pharmacological interventions should be: 
1. Multidisciplinary and individualized: interventions should be adapted based on comprehensive functional assessments, developmental stage, and comorbidities [53]. 
2. Coordinated across settings: Ensure consistency between home, school, and therapy environments to facilitate the transfer of acquired skills. 
3. Implemented in stages: Start with psychoeducation, followed by caregiver support, and introduce targeted interventions as needed [49]. 
4. Regularly monitored: Set clear goals and monitor progress regularly to manage family expectations.  
5. Integrated with pharmacotherapy: Non-pharmacological strategies should complement, rather than replace, pharmacotherapy, particularly in cases with significant behavioral or attentional dysregulation. 
6. Prioritized based on evidence: Prioritize interventions such as exercise, structured routines, and parent-teacher training as first-line non-pharmacological approaches. 
In conclusion, while there are promising components within the non-pharmacological management of ADHD and ASD, current interventions are not well-supported by a robust evidence base, particularly for comorbid presentations. Most guidelines do not recommend these interventions as standalone or essential treatments [71]. For instance, the importance of physical exercise is mentioned in the Canadian ADHD Practice Guidelines [72]. Additionally, although some interventions, such as social skills training, are effective for ASD, they have not been shown to be effective for children and adolescents with ADHD [73, 74]. 
However, they remain valuable adjuncts, particularly for improving caregiver coping, enhancing school engagement, and addressing residual or non-responsive symptoms. To optimize clinical care, future research must systematically evaluate these interventions in well-designed studies focused on children with dual diagnoses. In the meantime, clinicians should select and implement interventions thoughtfully, guided by patient needs, feasibility, and the best available evidence. 

5. Clinical management: pharmacological treatment
 Currently, while effectives interventions, at least in the short term, are available for ADHD core symptoms, no medication has been found yet to effectively address the core symptoms of ASD, but medication can be used to address comorbid conditions in ASD. 
Reflecting a large body of evidence [46], the National Institute for Health and Care Excellence (NICE) guidelines suggest that if a child or young person with ADHD, after psychoeducation and  environmental modifications, is still experiencing persistent impairment due to ADHD symptoms, medication should be offered [34, 75], with methylphenidate as first-line, followed by lisdexamfetamine/dexamphetamine, and then atomoxetine or guanfacine extended release. Second-generation antipsychotics may be used for the short-term treatment of irritability and for alleviating maladaptive behaviors in children and adolescents with ASD. Specifically, risperidone and aripiprazole have been licensed by the FDA for the treatment of symptoms of irritability and aggression that are frequently associated with ASD from the ages of 5 and 6 years respectively [76, 77]. Antipsychotic medication should be started and monitored after identifying the target behavior and choosing an appropriate measure to assess its effectiveness; treatment should be discontinued if no clinically significant response is observed after 6 weeks [78]. Notably, co-occurring ADHD and ASD may be more treatment-resistant than the two conditions on their own [34]. 
Before starting a pharmacological treatment for children with ADHD and ASD, the prescriber should: Evaluate the baseline symptoms severity and identify the target behavior of the pharmacological intervention, which may include 1. inattention and/or hyperactivity/impulsivity; 2. irritability and emotion dysregulation; 3. comorbid conditions such as anxiety, mood problems and sleep disturbance. Assess clinical conditions suggesting the need for consultation from other health professionals. Evaluate the presence of symptoms at baseline that may be interpreted as side effects of the medication (i.e., sleep, appetite decrease, tics, psychosis, suicidality, mood dysregulation/irritability, high blood pressure or heart rate, and decreased weight/ height). 
In terms of the evidence base, two recent systematic reviews and meta-analyses examined the evidence for the efficacy and tolerability of different pharmacological agents from randomized controlled trials (RCTs) for the treatment of ADHD symptoms in children and youth with ASD. In 2021, Rodrigues et al. published a systematic review and meta-analysis on RCTs including participants up to age 25 years, diagnosed with pervasive developmental disorders or ASD, testing the efficacy of different medication classes on ADHD symptoms (hyperactivity/impulsivity and inattention) as the primary outcome, along with secondary outcomes related to general functioning and adverse events [47]. A more recent systematic review with meta-analysis was published by Martins et al. in 2024 [79], including RCTs on the effects of different pharmacological treatments not only for hyperactivity and inattention but also for additional outcomes such as irritability, stereotypy and dropouts due to adverse effects. The key results reported in these two reviews are summarized below for efficacy (a) and tolerability (b), respectively. 

5.1 Efficacy 
Rodrigues et. al pooled data from four RCTs comparing methylphenidate to placebo, showing medium effect sizes for methylphenidate on total ADHD symptoms (parent-rated: SMD = 0.60, 95%CI .96, 0.23, I2 = 72%, very low quality of evidence; teacher-rated: SMD = 0.55, 95%CI 1.11, 0.00, I2 = 92%, very low quality of evidence). In addition, methylphenidate reduced hyperactivity compared to placebo, with medium to large effect sizes (parent-rated: SMD = 0.63, 95%CI.95, 0.30, I2 = 60%, low quality of evidence; teacher-rated: SMD = 0.81, 95%CI 1.43, 0.19, I2 = 86%, very low quality of evidence), and had small effects on inattention (parent-rated: SMD = 0.36, 95%CI 0.64, 0.07, I2 = 67%, low quality of evidence; teacher-rated: SMD = .030, 95%CI 0.49, 0.10, I2 = 57%, low quality of evidence). Martins et al., based on six RCTs, reported significant improvements with methylphenidate in hyperactivity (Hedges's g = +0.66, 95% CI +0.41 to +0.91, z = +5.24, p-value ≤0.001), inattention (Hedges's g = +0.475, 95% CI 0.16 to +0.78, z = +2.978, p-value = 0.003), and irritability (Hedges's g = +0.73, 95% CI +0.20 to +1.262, z = +2.73, p-value = 0.006). However, no significant effects were found on stereotyped symptoms (Hedges's g = +0.19, 95% CI +0.013 to +0.50, z = +1.23, p value = 0.21). 
Four studies reported by Rodrigues et al. (with a duration of 6–10 weeks) compared the effects of atomoxetine versus placebo, showing a medium to large effect size (SMD = 0.71, 95% CI 1.29, 0.13, low quality of evidence), according to parent ratings from a single study, and small effects on total ADHD symptoms overall (SMD = 0.44, 95% CI 0.93, 0.06, I2 = 66%, very low quality of evidence). Martins et al. included three RCTs of atomoxetine, overall showing significant improvements in hyperactivity (Hedges’s g = 0.73, 95% CI 0.41–1.05, z = 4.54, p-value ≤ 0.001) and inattention (Hedges’s g = 0.49, 95% CI 0.18 ± 0.80, z = 3.12, p-value = 0.002). However, no significant effects were observed for stereotypies (Hedges’s g = 0.45, 95% CI -0.04 ± 0.95, z = 1.78, p-value = 0.075) or irritability (Hedges’s g = 0.16, 95% CI -0.14 ± 0.47, z = 1.06, p-value = 0.288). 
As reported by Rodrigues et al., one RCT (8 weeks duration) focused on alpha-2 agonists, specifically guanfacine immediate release, which resulted in large effects on total ADHD symptoms (parent-rated: not measured; investigator-rated: SMD = 1.20, 95% CI 1.75, 0.66, I2 = N/A, very low quality of evidence), hyperactivity (parent-rated: SMD = 0.93, 95%CI 1.45, 0.40, I2 = N/A, very low quality of evidence; investigator-rated: SMD = 1.35, 95% CI 1.91, 0.80, I2 = N/A, very low quality of evidence), and inattention (parent-rated: not measured; investigator-rated: SMD = 0.81, 95% CI 1.33, 0.29, I2 = N/A, very low quality of evidence). Martins et al. also report a study on guanfacine extended release (GEXR), showing significant improvement in hyperactivity symptoms: scores decreased from 34.2 at baseline to 19.3 at week 8 in the guanfacine group, compared to a decrease from 34.2 to 29.7 in the placebo group (p < 0.001). The GEXR group also showed reduced stereotypy (p = 0.02) and repetitive behaviors (p = 0.01) compared to placebo. One RCT, as noted in the Martins et al. review, tested clonidine, showing a significant reduction in hyperactivity (placebo, 28.4 ± 10.8; clonidine, 24.9 ± 11.1; p = 0.03) and irritability (placebo, 16.2 ± 8.6; clonidine, 10.9 ± 7.9; p = 0.01). 
Rodrigues et al. also assessed second-generation antipsychotics. According to their analysis, aripiprazole showed a decrease in parent-rated hyperactivity on the ABC subscale (SMD = 0.73, 95% CI 0.51 to 0.95, I² = 0%; MD = 7.96, 95% CI 5.66 to 10.26, I² = 0%, low quality of evidence). Risperidone improved parent-rated ABC hyperactivity (MD = 8.98, 95% CI 5.94 to 12.01, I² = 20%, very low quality of evidence). Individual studies comparing aripiprazole versus risperidone and lurasidone versus placebo did not report significant differences in ADHD outcomes. 
Notably, all antipsychotic RCTs, except for one trial of aripiprazole versus risperidone, were primarily designed to evaluate the treatment of significant irritability in children with ASD. Hyperactivity was considered a secondary outcome, and inattention was not evaluated. 

5.2 Tolerability 
The RCTs analyzed by Rodrigues et al. and Martins et al. both indicate a significant association between methylphenidate and an increased risk of dropout due to adverse effects. Rodrigues et al. documented a risk difference (RD) of 0.08 (95% CI 0.02–0.17, I² = 30%). Martins et al. reported a similar impact with a Hedges's g of +1.28 (95% CI +0.26 to +2.31, z = +2.45, p-value = 0.014). Furthermore, Rodrigues et al. highlighted that methylphenidate was associated with a higher risk of decreased appetite, with RD values varying based on dosage: low dose (RD = 0.12, 95% CI -0.15 to 0.38, I² = 84%), medium dose (RD = 0.23, 95% CI 0.13 to 0.33, I² = 0%), and high dose (RD = 0.23, 95% CI 0.11 to 0.35, I² = 14%). Similarly, sleep disturbances were observed across dosages: low dose (RD = 0.09, 95% CI 0.01 to 0.17, I² = 0%), medium dose (RD = 0.18, 95% CI 0.09 to 0.27, I² = 0%), and high dose (RD = 0.15, 95% CI 0.05 to 0.25, I² = 0%). 
Rodrigues et al. also reported that atomoxetine was associated with a higher risk of specific adverse effects, including decreased appetite (RD = 0.21, 95%CI 0.12–0.31, I² = 0%), abdominal discomfort (RD = 0.11, 95% CI 0.01–0.22, I² = 59%), and nausea (RD = 0.12, 95% CI 0.02–0.25, I² = 60%). Conversely, Martins et al. found that atomoxetine did not lead to side effects causing dropouts from studies, as evidenced by a Hedges's g of -0.15 (95% CI -1.43 to +1.12, z = -0.24, p-value = 0.80). Together, these findings suggest that, while atomoxetine may lead to certain adverse events, these are generally not severe enough to result in study discontinuation, highlighting a relatively manageable side effect profile.
The meta-analysis conducted by Rodrigues et al. and Martins et al. both identified adverse effects associated with alpha-2-agonists. Rodrigues et al. reported that guanfacine was associated with statistically significant adverse effects, with the most pronounced being drowsiness (RD = 0.77, 95% CI 0.61–0.93, I² = N/A) and fatigue (RD = 0.54, 95% CI 0.34–0.74, I² = N/A). Similarly, Martins et al. documented that guanfacine was associated with increased incidence of drowsiness, fatigue, decreased appetite, and irritability, which were significantly more common compared to the placebo group. Additionally, clonidine caused significant adverse effects, including drowsiness (placebo: 0.6 ± 1.1 vs. clonidine: 5.4 ± 4.2; p = 0.01) and decreased activity (placebo: 2.6 ± 3.1 vs. clonidine: 4.6 ± 3.6; p = 0.03). 
Rodrigues et al.'s meta-analysis also investigated side effects of second-generation antipsychotics. Risperidone was associated with several adverse events, including increased appetite (RD = 0.25, 95% CI 0.12-0.38, I² = 61%), drowsiness (RD = 0.38, 95% CI 0.07-0.68, I² = 93%), tremor (RD = 0.11, 95% CI 0.04-0.18, I² = 0%), and tachycardia (RD = 0.11, 95% CI 0.04-0.19, I² = 0%). Additionally, there was an increased risk of weight gain (RD = 0.10, 95% CI 0.03-0.17, I² = 0%) and a weight change with a mean difference of 1.45 kg (95% CI 0.97-1.93, I² = 16%). Lurasidone showed significant adverse events, such as vomiting (RD = 0.14, 95% CI 0.05-0.23), nasopharyngitis (RD = 0.08, 95% CI 0.02-0.14), and akathisia (RD = 0.06, 95% CI 0.00-0.12). There was also a reported mean weight gain of 0.80 kg (95% CI 0.25-1.35).
Globally considered, overall, current evidence base supports first-line methylphenidate monotherapy for treating ADHD symptoms in individuals with ASD. This is particularly relevant as some clinicians wonder which type of ADHD medication is best for treating ADHD symptoms in 24 individuals with ASD and may avoid stimulants due to tolerability concerns. However, methylphenidate for ADHD symptoms in children with co-occurring ASD was associated with a lower response rate and more frequent adverse effects compared to its use in children with ADHD only [78]. Additionally, there is greater variability in clinical response to methylphenidate in ASD comorbid with ADHD compared with pure ADHD [80]. When inadequate response or mild-to moderate side effects limit ongoing treatment with methylphenidate, expert consensus opinion suggests atomoxetine, an alpha-2 agonist, or a trial of amphetamine treatment as second-line treatment options [47]. However, given the limited evidence regarding the risks and benefits of each second-line treatment option, careful evaluation of the clinical impact of treatment on ADHD symptoms, global functioning, and quality of life across settings is required. Thus, further rigorous research is needed to elucidate their therapeutic efficacy and safety profiles within this specific population. 

6. Integrating technology into intervention design 
In recent decades, in parallel with the rapid evolution of digital technological solutions, there has been an equally rapid development of technologies at the service of health, giving rise to what is defined as digital health. According to the World Health Organization “Classification of digital interventions, services and applications in health”, digital health is defined as “the systematic application of information and communications technologies, computer science, and data to support informed decision-making by individuals, the health workforce, and health systems, to strengthen resilience to disease and improve health and wellness” [81]. In this context, there has been a substantial interest in the clinical use of technology for the diagnosis or screening of new conditions, as well as the monitoring and treatment of individuals with an existing diagnosis of neurodevelopmental disorders, especially Autism and ADHD [82]. Technologies used to date include mobile apps, robots, games, augmented and virtual reality, eye tracking, wearables, and others [82]. The aims include improving symptoms such as inattention,  hyperactivity, executive functions, working memory, motor skills, and behavioral problems in ADHD patients, and emotion recognition, communication skills deficits, and anxiety disorders in patients with ASD [83], but also obtaining remote real-world data useful to monitor symptoms, evaluate adherence to therapies or predict clinical trajectories through the collection of remote information or biological markers digitally measured [84]. Not only are these digital devices relatively low-cost and easily accessible, but they are often more engaging, especially for children and adolescents, and can potentially lead to more engagement during an intervention, which is crucial for its effectiveness [85]. 
However, while many studies have focused on the use of a particular digital intervention with patients who have either an ASD diagnosis only (e.g., social robots [86]) or an ADHD diagnosis (e.g., neurofeedback [62], very few studies have focused on the use of such digital interventions in individuals with co-occurring ASD and ADHD. 
Among them, the study by Yerys et al [87] tested two different types of digital video game interventions for cognitive control disorders in patients with both ASD and ADHD. Nineteen children aged 9–13 years, diagnosed with ASD and ADHD without intellectual impairment, were treated with the app-based platform called Project EVO. They participated in either a multitasking treatment for cognitive control or a control treatment (interactive non-multitasking educational intervention). The multitasking treatment in Project EVO was based on a rapid alternation between an attention/memory task for perceptual discrimination (e.g., touching the iPad screen to identify a target animal among different options) and a continuous visuomotor driving task (e.g., driving a hovercraft on a river). In contrast, the educational intervention without multitasking required children to form words from a series of letters. 
Preliminary efficacy results showed that the multitasking treatment had larger effect sizes compared to the control in improving key ADHD symptoms and executive functioning. In the context of telemedicine, the study by Burbach et al [88] reported on the digital web-based treatment of two children with comorbid ADHD and ASD. These children benefited from treatment on Healios, a clinical platform that provides a range of remote delivered mental health services. 
Through this platform, clinicians delivered 10 sessions of structured interventions with customized content tailored to the needs of the young people and their families, via video conferencing and using interactive slides. In one case the intervention focused on ADHD symptoms, in the other on ASD symptoms and the anxiety disorders and intrusive thoughts that the patient displayed. At the end of the treatment, anxiety symptoms had decreased overall. The flexibility in the implementation of the intervention, the individualized care, the effective involvement of the patient, the good therapeutic alliance, the involvement of the family during the sessions, and the possibility of ensuring multidisciplinarity were highlighted as a strength of these telematic interventions [88]. 
Furthermore, Vahabzadeh et al. [89] investigated the effectiveness of an intervention based on the Empowered Brain System using augmented reality smartglasses and learning modules targeting socioemotional and behavioral management skills. These smartglasses collected patient data using specialized sensors (including a camera, microphone, touchpad, "blink" sensor, gyroscope and accelerometer). Through visual and acoustic signals, users were instructed to increase their attention, recognize human facial emotions, look at the face during social interactions, etc. The study was conducted on 8 individuals with ASD (average age 15 years), divided into two groups (low ADHD-related symptoms, n=4, and high ADHD-related symptoms, n=4) based on the Aberrant Behavior Checklist score. All participants showed improvement in ADHD-related symptoms at 48 hours after the intervention. 
The literature on this topic is still in its infancy, both on a quantitative and qualitative level. However, considering the scientific and clinical relevance of the use of digital therapies for neurodevelopmental disorders, the topic requires further investigation in the future. 
In an RCT study, researchers reported improvement in emotion recognition in ASD-ADHD preschoolers trained through a daily “Transporters - App-based emotion recognition training”, consisting in viewing of animated episodes [90]. 
An RCT study examined the efficacy of the use of virtual reality-based cognitive-behavioral therapy (VR-CBT) with interactive games projected on the floor to train attention, inhibition, and social skills in a group of 27 ASD-ADHD preschoolers, showing a significant improvement in terms of hyperactivity-impulsivity symptoms [91]. 
From the examination of these few studies conducted on small populations of patients with both ASD and ADHD, it is evident that the digital tools are currently assessed to act on specific symptoms related to one or the other clinical condition, treating them as distinct co-occurring disorders, albeit overlapping, with limited evidence regarding the impact of the use of digital therapies on the burden of disease or quality of life in this population. 
However, it is worth noting that the available literature is sparse, based on small samples, and confined to a few countries. The studies, mainly case series or pilot studies, did not follow the methodological standards that ensure scientific rigor. Crucially, studies should address important ethical concerns, including the collection and transmission of sensitive data, transparency, individual safety, and potential adverse effects related to digital therapies. Although these studies need to be replicated in larger, more representative samples and ideally conducted as randomized controlled trials to allow firm conclusions regarding the effectiveness, benefits, and safety of digital tools in comparison with traditional approaches, it is also true that technological development moves significantly faster than the production of high-quality scientific evidence. Therefore, new clinical trial standards are needed, ones that combine scientific rigor, ethical soundness, and flexibility for rapid adaptations to innovation. 
Currently, digital interventions for patients with overlapping neurodevelopmental disorders are still in an early research phase, but given their potential to bridge the gap between limited resources and rising demand, or to overcome geographical barriers, their implementation into clinical settings would be desirable [92]. 
In this regard, further study is needed on the potential cost-effectiveness for families and health systems, as well as on acceptability, usability, expectations, and concerns related to these technologies, to ensure their implementation is aligned with the real needs of patients, families, and healthcare professionals [93]. 
Given the above considerations, it is evident that digital tools should currently serve primarily as a support to traditional interventions, complementing them rather than replacing them. While digital interventions hold promise, their implementation must be guided by robust empirical evidence and ethical frameworks to ensure they support, rather than compromise, clinical outcomes. 

7. Conclusions
The coexistence of ADHD and ASD presents significant challenges in terms of clinical assessment and treatment, due to substantial, at least apparent, symptom overlap and the lack of validated tools to differentiate true comorbidity from differential diagnosis. 
Recent work has also emphasized the importance of distinguishing ADHD presentations and considering the emerging construct of Cognitive Disengagement Syndrome, statistically and behaviorally distinct from the inattentive subtype, which may contribute to the heterogeneity observed in clinical outcomes and shows preliminary overlap with ASD traits [94-98]. 
An additional layer of complexity arises from the limited understanding of gender-related and culturally influenced manifestations of these disorders, which not only contributes to the underdiagnosis of each condition but also further complicates the distinction between genuine co occurrence and symptomatic resemblance. 
Currently, diagnostic decisions rely heavily on clinical judgment, increasing the risk of misdiagnosis and suboptimal treatment strategies, as well as the risk of overdiagnosis and pathologization of normative behavior. In both cases there are significant ethical and practical consequences at multiple levels: individual, familial, clinical, and societal. 
Additionally, there is a shortage of psychometrically robust instruments to assess treatment response in ASD, and limited data on long-term medication outcomes. Given the heightened sensitivity to medication effects in individuals with both conditions, a "start low and go slow" titration approach should be adopted, ensuring close monitoring of efficacy and side effects. 
Moreover, the integration of digital and ecological assessment tools offers promising avenues for improving diagnostic accuracy and treatment personalization, though further validation is needed. 
While there is an emerging body of research from short-term trials, the absence of long-term treatment studies highlights the need for further research to refine intervention strategies, assess functional outcomes, and optimize pharmacological management in this population. 

EXPERT OPINION 
The growing recognition of the overlap between ADHD and ASD has the potential to substantially reshape clinical assessment, treatment guidelines, and health service delivery. Dimensional frameworks, supported by genetic, neuroimaging, and cognitive evidence, offer a more accurate representation of neurodevelopmental heterogeneity than rigid categorical diagnostic models [99]. 
In real-world settings, this paradigm shift could lead to earlier and more accurate identification of co-occurring conditions, more targeted use of pharmacological and behavioral interventions, and ultimately improved functional outcomes across developmental trajectories. 
However, the clinical implementation of dimensional approaches remains limited. Current diagnostic systems and service structures are still predominantly organized around categorical labels, leading to fragmented care pathways and suboptimal treatment planning [14, 86]. 
Training gaps among clinicians, limited integration between research and service delivery, and the lack of standardized transdiagnostic assessment tools represent key barriers to adoption. 
Realistically, gradual integration of dimensional frameworks into existing systems - rather than abrupt replacement - appears the most feasible strategy. For example, incorporating dimensional markers into structured diagnostic interviews, neuropsychological assessments, and clinical guidelines could bridge research and practice. 
A major area for improvement concerns the development of evidence-based treatment algorithms specifically addressing ADHD-ASD comorbidity. Current pharmacological and psychosocial strategies are extrapolated from single-disorder studies, resulting in variable efficacy and increased adverse effect profiles. Similarly, while digital health interventions such as cognitive training or telemedicine platforms show promise, their translation into routine care is hampered by heterogeneous study designs, lack of robust randomized trials, and unresolved regulatory and ethical challenges related to data privacy and accessibility. Advancing methodological rigor - through standardized outcome measures, larger multicenter trials, and adaptive study designs - will be critical to overcome these limitations. 
Further research in this area holds significant promise, particularly in elucidating shared and disorder-specific neurobiological pathways. Integration of multimodal approaches—combining genetic, imaging, electrophysiological, and cognitive markers—could lead to biomarker-informed patient stratification and more personalized interventions. While a definitive “end-point” is unlikely, progress toward clinically actionable biomarkers could substantially improve diagnostic precision and treatment response prediction. 
The future of treatment research in ADHD-ASD will benefit from a focus on the development of stratified intervention strategies targeting shared mechanisms (e.g., executive dysfunction, emotional dysregulation) alongside disorder-specific features. Nonetheless, adjacent fields - such as early developmental risk profiling, environmental modulation, and digital phenotyping - may yield complementary insights and should not be overlooked. 
In the next five to ten years, it is plausible that clinical practice will shift from categorical diagnostic silos to integrated, transdiagnostic assessment and treatment models. Standard clinical workflows are likely to incorporate structured dimensional tools, biomarker-informed decision-making, and hybrid care models integrating digital and in-person interventions. This shift could reduce diagnostic delays, optimize resource allocation, and enhance cost-effectiveness. At the same time, increased reliance on technological and biological markers may risk underemphasizing contextual and psychosocial factors, underscoring the need for balanced, patient-centered approaches. Ultimately, embracing a dimensional, precision-oriented framework for ADHD-ASD comorbidity has the potential to transform both clinical care and research, moving from generalized protocols to individualized therapeutic pathways. Achieving this vision will require coordinated efforts in methodology, training, policy, and implementation science. 
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	ASD
	ADHD

	(Semi)-structured Clinical Interviews
	- ADI-R (Autism Diagnostic Interview- Revised, age >2)                                         Se: 75% Sp: 82% [100]
- DASI	(Diagnostic	Autism	Spectrum Interview, age > 2)
- DAWBA (Development and Well-being Assessment, 5-17 years)                           Se: 88% Sp: 85% [101]
- DISCO (Diagnostic Interview for Social Communication Disorders, age range unspecified)                                               Se: 96% Sp: 79% [102]
- K-SADS-PL (Kiddie-SADS DSM-5 Screen Interview, 6-18 years)                          A structured interview evaluating multiple psychiatric disorders. 
 - 3Di (Developmental, Dimensional and  Diagnostic Interview)                                          Highly structured computerised interview; age > 2)                                                                Se: 95% Sp: 92% [103]
- ABC (Aberrant Behavior Checklist, proxy-rated checklist for challenging behaviours in people with intellectual disabilities)                                                Se: 94.7% Sp: 92.14% [104]



	- ACE/ACE+ (ADHD Child Evaluation, 5- 16 years and 16 years respectively)
- DAWBA (Development and Well-being Assessment 5-17 years)                                   Se: 27% Sp: 97% [105]
- DIVA-2 (Diagnostic Interview of Adult ADHD, lower age limit not specified)         Se: 80% Sp: 77% [106]
- K-SADS-PL(Kiddie-SADS DSM-5 Screen Interview, 6-18 years)                                    A structured interview evaluating multiple psychiatric disorders.                                                      Se: 77% Sp: 95% [107]         

	
	
	 


	
	
	

	
	

	

	
	
	





	
	ASD
	ADHD

	Rating Scale
	-SCDC (Social and	Communication Disorders Checklist, 3–19 years)             Se: 85%-90% Sp: 28%-82% [108]
-SCQ (Social Communication Questionnaire, age > 2)                           Se: 96% Sp:80% [109]
-SDQ (Strengths and Difficulties Questionnaire) Assesses emotional, behavioral, hyperactivity, and social difficulties in children (2-17 years).                                     
-SRS-2 (Social Responsiveness Scale, age > 2,5)                                                        Se: 74%-80% Sp: 69%-100%  [108]
-VADRS (The Vanderbilt ADHD Diagnostic Rating Scale, Rating scales suitable for both ASD and ADHD, 6-12 years)



	-ASRS (ADHD Self-Report Scale, age 18+).     Se: 90% Sp: 88% [110]
-CAARS (Conner’s Adult Rating Scales age > 18)                                                               Se: 61.2%-78.8% Sp: 83.4%-88% [111]
-CBRS (Conner’s Comprehensive Behavior Rating Scales, 6-18 years)
-RATE and RATE-C self- and informant- report scales (for children 8-11 years and adults 16-54 years)
-SDQ (Strengths and Difficulties Questionnaire, Assesses emotional, behavioral, hyperactivity, and social difficulties in children (2-17 years)                Se: 68% Sp: 88% [105]
-SNAP-IV (Swanson, Nolan and Pelham Teacher and Parent Rating Scale, a 90- question self-report inventory, 6–18 years)                                                                           Parent-rated: Se: 66.7%-100% Sp: 4.4%-73.3%                                                                 Teacher-rated: Se: 66.7%-96.5% Sp: 26.1%-61.3% [112]
-VADRS (The Vanderbilt ADHD Diagnostic Rating Scale, Rating scales) suitable for both ASD and ADHD, 6-12 years)                                                                 Parent-rated: Se: 80% Sp: 75% [113]


	
	
	 


	
	
	

	
	

	

	
	
	



	
	ASD
	ADHD

	Clinical Observations and Neuropsychological Tests
	-ADOS-2 (Autism Diagnostic Observation Schedule, Second Edition, <12 months)                                        Se: 89% - 92% Sp: 81% - 85% [100]
-PEP-3 (Psychoeducational Profile – third edition, age 2-12 years) 
-CARS2 (Childhood Autism Rating Scale, 2nd Edition)                                                   Se: 81%-88% Sp: 86%-100%  [114]

	-CPT-3 (Conners Continuous Performance Tests)  A computerised test of attention problems in children and adults.               Se: 86% (youngs); 69.6%(adults)                      Sp: 81.8% (youngs); 91.8% (adults) [115]
-QbTest (A computer-based and motion- tracking test that measures attention, impulsivity, and inattention, age 6-60).                                            Se: 47%-67% Sp: 72%-84% [116]
-NEPSY (A Developmental Neuropsychological Assessment, age 3- 16 years)

	

	
	

	
	
	


















