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Introduction: Adults with autism and adults with schizophrenia show difficulties in adaptive skills, especially those related to daily functioning. Some studies suggest that adaptive skills are associated with deficits in executive functions (EF), while others indicate that intelligence quotient (IQ) might also play a role. Literature suggests that autistic symptoms further affect adaptive skills. The interest of the current study, therefore, was to explore to what extent IQ, EFs as well as core autistic symptoms predict adaptive skills.

Methods: To do this, 25 controls, 24 adults with autism, and 12 with schizophrenia were assessed on IQ (Wechsler Adult Intelligence Scale), and executive functioning. The EF was measured with neuropsychological tasks (inhibition, updating, and task switching) and with the Dysexecutive-Spanish Questionnaire (DEX-Sp) which assessed everyday life EF problems. Core ASD symptoms were measured using the Autism Diagnostic Observation Schedule, the Autism Spectrum Quotient-Short version (AQ-S), and the Repetitive Behavior Questionnaire – 3 (RBQ-3).

Results: The results indicated EF difficulties in both, autism and schizophrenia. The IQ explained a high percentage of the variance found in adaptive skills, but only in the autism group. We can conclude, therefore, that high IQ is associated with low adaptive skills levels and EFs affect adaptive functioning in people with autism; however, this does not explain the difficulties in adaptive functioning in the schizophrenia group. Core features of autism assessed with self-report questionnaires (but not the ADOS-2) predicted low scores on the adaptive skills, only in the autism group.

Discussion: Both EF measures predicted adaptive skills scores in autism, but not in schizophrenia. Our results suggest that different factors affect the adaptive functioning in each disorder. For instance, the EFs should be a central focus for improvement, especially for individuals with autism.
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Introduction

Autism spectrum disorder (ASD) is a condition characterized by the early onset of difficulties in social communication, restrictive, repetitive behaviors or interests, and atypical sensory sensitivity (American Psychiatric Association, 2013). Autism is a lifelong disorder with a great variability in the presentation and severity of symptoms that change throughout the life span. Among others, symptom severity, level of intellectual functioning, language competence (Lord et al., 2020), executive functioning (EF) (Iversen and Lewis, 2021) as well as shared or co-occurring symptomatology with disorders such as schizophrenia (Lugo-Marín et al., 2019), have been highlighted as important factors that affect the expression of variability in ASD. Indeed, the long-term prognosis of functional and adaptive outcomes for people with ASD is highly dependent on the degree of impairment of these factors, along with the support they receive throughout their life (Hyman et al., 2020). Thus, the main aim of the current study is to examine to what extent variables such as intellectual ability, EFs, and core autism symptoms predict adaptive functioning outcomes for autistic people. Furthermore, we included a clinical group with schizophrenia to examine if the aforementioned variables predict adaptive behavior in ASD specifically or are common in both, ASD and schizophrenia. Ultimately, the identification of key factors that influence adaptive functioning could help professionals design and establish adult-specific therapeutic goals for each condition, as well as the support they may need to achieve desired outcomes. Thus, the motivation behind comparing adults with ASD and schizophrenia is to provide evidence-based and individualized services to improve daily living skills (DLS) according to the different profiles that each group may present on these specific factors, IQ and EFs.

Moreover, it has been demonstrated that adaptive functioning, which refers to the ability to successfully meet the demands of daily life (Sparrow et al., 2005), is particularly impaired in ASD compared to what would be expected for their age, language development, or level of intellectual functioning. It has also been noted that the greatest difficulties in ASD are in socialization and communication skills, followed by difficulties in DLS, such as meal preparation, self-care routines, doing laundry, etc. (Saulnier and Klaiman, 2022). In general, it is assumed that this profile is characteristic of autism, as limitations in the areas of socialization and communication are consistent with the diagnostic criteria of persistent impairments in communication and social interaction (Kenworthy et al., 2010).

A recent study has found that the lesser the impairment in social communication in ASD, the better social and adaptive functioning in adulthood (Tillmann et al., 2019). However, empirical studies have shown that the development of adaptive skills in ASD does not occur at the same pace as that of the typically developing individuals (Pugliese et al., 2016). Adaptive deficits in individuals with ASD increase rather than decrease with age (Klin et al., 2007; Kanne et al., 2011; Pugliese et al., 2015; Chatham et al., 2018; Tillmann et al., 2019). In addition, some factors can affect the outcomes of long-term adaptive functioning, for example, precocity in language development. Children with ASD who start speaking their first words before the age of two, and who make flexible sentences by the age of three, have better social and adaptive functioning as adults (Anderson et al., 2009).

Intellectual functioning, as measured by the intelligence quotient (IQ), is also a factor that should be considered in the study of adaptive skills in ASD. Evidence indicates that an IQ above 70 in adulthood is often associated with better adaptive outcomes. Individuals with greater cognitive deficits or intellectual disability, on the other hand, show greater difficulties in daily life, both short-and long-term (Kanne et al., 2011). This suggests that intellectual deficits indicate worse prognosis in adaptive functioning (Howlin et al., 2013; Jónsdóttir et al., 2018). However, even if there is a significant negative correlation between IQ and adaptive functioning in any age group, adaptive functioning scores are always lower than IQ scores, and the gap between IQ and adaptive functioning is larger in individuals with ASD with average or high IQ than in individuals with lower IQ or with intellectual disabilities (Pugliese et al., 2015; Kraper et al., 2017; Chatham et al., 2018; Tillmann et al., 2019).

The explanation of this significant gap between average IQ and low adaptive behavior has led researchers to think that factors such as the level of social support (Farley et al., 2009), the severity of autism symptoms (Golya and McIntyre, 2018) or the presence of psychiatric co-occurring conditions (Kraper et al., 2017) may all play an important role. To date, little research has been conducted to analyze this gap and there is even more scarce research in adulthood. It is therefore imperative to understand the impact that other variables have on adaptive functioning in adult life because of their role in optimizing personal independence and in maintaining satisfactory social relationships, as well as achieving employment (Howlin et al., 2013; Morrison et al., 2020; Baker et al., 2021).

One of the prominent approaches, which has received growing attention over the past decades, considers EFs as intervening variables in the achievement of optimal adaptive functioning. EF is a broad term that encompasses higher-order cognitive processes and behavioral competencies that serve a general purpose of self-regulation. It involves working memory, planning, cognitive flexibility, inhibition, etc. (Hill, 2004), all of which enable a person to perform intentional actions or to initiate appropriate behaviors or responses (Lezak et al., 2004). Historically, EF has been used to explain the core symptoms of autism not directly related to deficits in social communication, such as inflexibility or insistence on routines (Damasio and Maurer, 1978; Pennington and Ozonoff, 1996). However, difficulties in EF have been correlated to difficulties in emotional and social regulation, as well as in peers and adult-child interactions (Blair and Razza, 2007). Nonetheless, the outcomes of studies that have attempted to assess the relationship between EF and social regulation in ASD are mixed, with this relationship being strong for some aspects of EF but not for others. Thus, there are still many questions about whether executive dysfunction could be a diagnostic marker of ASD (Panerai et al., 2014). A recent meta-analysis confirmed that there is a broad executive dysfunction in ASD, which is relatively stable across development (Demetriou et al., 2018). However, evidence for specific EF subdomains in adults with ASD is much weaker and usually research into EFs in this group focuses on one or two specific subdomains.

Stemming from the idea that EF is linked to adaptive behavior, a large body of studies has identified that EFs serve as predictors of limitations in adaptive behavior in children, adolescents, and adults with ASD with average or high IQ (Gilotty et al., 2002; Peterson et al., 2015; Pugliese et al., 2015; Davids et al., 2016; Pugliese et al., 2016; Wallace et al., 2016). It has also been found that children with ASD who have intellectual disability show difficulties in EF (Panerai et al., 2014; Tsermentseli et al., 2018). Only a few studies have reported age-related improvements in EF skills (Happé et al., 2006; Pellicano, 2010), while others report no improvement (Ozonoff and McEvoy, 1994). Thus, while EF competence in ASD seems to improve throughout childhood and adolescence, similarly to what happens with adaptive functioning, executive abilities develop at a much slower pace, and it is unclear if they remain impaired in adulthood.

Another important variable to consider when examining any clinical condition is the co-occurrence or shared symptomatology with other clinical groups. Interestingly, schizophrenia spectrum disorder (SSD) is a co-occurrent mental disorder in adults with ASD (Lugo-Marín et al., 2019; Trevisan et al., 2020; Ribolsi et al., 2022). Also, the two conditions share many symptoms. While schizophrenia is characterized by a combination of positive symptoms (delusions and hallucinations), negative symptoms (anhedonia, apathy, social withdrawal) and cognitive symptoms (disorganized thinking, memory difficulties, altered cognitive control) (American Psychiatric Association, 2013; Trevisan et al., 2020; Ribolsi et al., 2022), the negative symptoms, such as impaired social reciprocity, nonverbal communication difficulties, limited gestures, restrictive and repetitive behaviors, social–emotional communication deficits, sensory abnormalities, poor adaptive behavior are also found in ASD (Spek and Wouters, 2010; Wouters and Spek, 2011; Fitzgerald, 2012; Øie et al., 2020). The presence of these symptoms in both disorders could lead to misdiagnosis in some ASD cases. Furthermore, the conceptualization of these two conditions has changed since 2013 with the publication of the DSM-5 (American Psychiatric Association, 2013), whereby both disorders evolved toward a dimensional perspective, replacing the dichotomous approach. This change in perspective comes from the heterogeneous clinical manifestations of symptoms observed in the diagnosis of autism and schizophrenia (Tarasi et al., 2022). Comparing these two disorders, which share significant characteristics, will give us the opportunity to gain a better understanding of the factors that may be related to poor adaptive functioning. Equally important, comparing them will provide us with more precise information about the possible similarities and differences in the roles that EF, IQ, and core ASD symptoms may have on DLS in each disorder.

The nature of our study was exploratory as no other study has used a similar approach to detect specific difficulties related with EFs, IQ, and ASD symptoms over DLS. Our first objective was to examine the relationship between IQ and adaptive behavior, specifically DLS. For this purpose, we assessed IQ to determine the level of adaptive behaviors in our groups with the Vineland-II DLS Domain. We expected that adults with ASD with an average IQ would continue to present important deficits in these type of adaptive behaviors as has been shown in younger ASD individuals (Bertollo and Yerys, 2019). However, there is no evidence that suggests we should find a negative correlation for the SSD group.

Our second objective was to examine the prediction that deficits in EFs could explain the gap between IQ and adaptive behavior in ASD. The novelty of our approach here lies in the use of both objective and subjective measures of EF. To measure EF objectively, we used neuropsychological tasks centered on tapping three EF domains; inhibition, updating, and switching-all of which have been frequently found to be impaired in both ASD and SSD (Spek and Wouters, 2010; Marinopoulou et al., 2016). To measure EF subjectively, we used the Dysexecutive Questionnaire-Spanish (DEX-Sp). This test is a self-report questionnaire that measures people’s perceptions about difficulties they have in everyday life EF, such as situations where they have to remember things, pay attention to certain events while inhibiting others or where they have to stop impulses. With its two subtests, DEX-Sp measures two types of problems: disorganization and apathy subscale (explores difficulties to initiate, engage or maintain a behavior) as well as disinhibition and impulsivity subscale (explores difficulties to inhibit inappropriate responses or behaviors). We compared, ASD, SSD and typically developing adult groups on the DLS and executive functioning. In line with past evidence that shows difficulties in executive functioning, i.e., inhibition, organization, planning, and goal-directed behavior in both ASD and SSD (de Boer et al., 2014; Øie et al., 2020; Shi et al., 2020; Yon-Hernández et al., 2022a), we expect to find a significant correlation between the deficits in EFs and low DLS in both groups. Our study attempts to clarify to what extent the presence of these difficulties in EF affects DLS in both conditions.

The third objective was to assess if the core symptoms of ASD might contribute to lower DLS. To do that, we used different tools that look into the core symptoms of ASD. We used the Autism Diagnostic Observation Schedule-2 (ADOS-2) and the Autism Quotient-Short (AQ-S) to measure social interactions and communication (Criterion A, DSM-V) and the Repetitive Behaviours Questionnaire-2 Adults (RBQ-2A) was used to measure repetitive behavior (Criterion B, DSM-V) in the two clinical groups. While the ADOS is a more objective measure of problems in communication and interaction (because it is scored by the professional), the RBQ-2A is a subjective measure of the presence of repetitive behavior (because it is self-administered questionnaire). The AQ-S, on the other hand, is a subjective measure of symptoms that fall into both A and B criteria. This is the first time, to our knowledge, that both types of instruments have been used in the adult ASD population to assess the effect of how the severity of ASD core symptoms affect DLS. In line with previous research in children with ASD (Kanne et al., 2009) that used multi-informant ratings of psychiatric symptom severity, we expected the presence of core autism symptoms will be important for adaptive functioning, but for the ASD group only.


Methods


Participants

The participants in this study were part of a larger study assessing the role of executive function in ASD and SSD. A clinical questionnaire was obtained from all 61 participants about their medication and previous medical history as well as mental health diagnoses (see Table 1). The inclusion criterion for this study for all groups was to have an IQ of 70 or more. Each group characteristics are described below.



TABLE 1 Sample characteristics.
[image: Table1]



Typical development control group

A total of 25 participants were recruited from the general population and college students. All participants met the IQ criterion, and no participants were excluded for obtaining scores above the cut-off point for the Autism Quotient-Short questionnaire.



Autism spectrum disorder group

A total of 24 participants with ASD were included in this group. They received a clinical diagnosis prior to this study. The diagnosis was confirmed with the Autism Diagnostic Observation Schedule (ADOS-2) (Modules 3–4) (Lord et al., 2015) for all participants except for two due to their unavailability. One participant reported having epilepsy and four participants reported taking medication (see Table 1); one participant informed being colorblind and, therefore, could not perform one EF task involving colors.



Schizophrenia spectrum disorders group

The schizophrenia spectrum disorders (SSD) group consisted of 15 participants with an SSD diagnosis according to the DSM-5 criteria (American Psychiatric Association, 2013). Psychiatric records indicated no previous history of substance abuse in the 5 years prior to the study (e.g., use of alcohol, cannabis, hallucinogens, or opioids). Inclusion criterion for this group was that no acute psychotic symptoms were present at the time of the study as assessed by the Positive and Negative Syndrome Scale-Spanish version (PANSS) (Kay et al., 1987; Peralta and Cuesta, 1994) (see Table 1). Antipsychotic medication doses were within the guidelines recommended by Spanish drug regulations. Three participants were excluded from the study as they had an IQ < 70.




Procedures

Informed consent was obtained from all participants and underaged participants signed the assent form. This study was approved by the Bioethical Committee of Universidad de Salamanca. Individual assessments were conducted in two or three sessions by a trained researcher, each with a maximum duration of 60–70 min.



Materials


Wechsler adult intelligence scale-IV

We assessed intelligence with the Wechsler Adult Intelligence Scale-IV (WAIS-IV) (Wechsler, 2012). All mandatory subscales were administered to each participant to obtain a Full-IQ (FIQ) score, Verbal-IQ (VIQ) score and Performance-IQ (PIQ) score (see Table 2).



TABLE 2 Group differences on IQ, EFs and ASD core symptoms.
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Autism diagnostic observation schedule – 2

Both ASD and SSD group were assessed with the Autism diagnostic observation schedule – 2 (ADOS-2) (see Table 2). The ADOS-2 (Lord et al., 2015) is a standardized, semi-structured assessment, which consists of a set of different activities aimed at detecting the presence of unusual social and communicative behavior as well as repetitive and restrictive behavior and sensory issues related to ASD. The ADOS-2 has five different modules used according to age and language level of the person tested (T, 1, 2, 3, and 4). Since participants had a good language level and the fact that we primarily tested adults, modules 3 and 4 were used. The algorithms for ADOS are divided into a Communication score (Comm), Reciprocal Social Interaction score (SI), Stereotyped Behavior and Restricted Interests (RBB) and a Total Score.



Autism spectrum quotient – short

The Autism Spectrum Quotient – Short (AQ-S) (Lugo-Marín et al., 2019) is a self-report questionnaire that measures the presence of autistic features in the general population. It has 28 items that assess impairments in social interaction, social communication, imagination, and other cognitive processing in ASD. The cut-off point is >63 for autistic traits. We administered the AQ-S to all the groups.



Repetitive behavior questionnaire – 3

The repetitive behavior questionnaire (RBQ-3) is a new version of the Adult Repetitive Behaviour Questionnaire-2 (RBQ-2A) (Barrett et al., 2015; Joyce et al., 2017), which is a self-report questionnaire, suitable for all ages. This tool is intended for measuring restricted and repetitive behavior in the general population. To date, there are no available cut-off scores to indicate clinical abnormality. However, the standard questionnaire scoring enables the comparison of scores between groups. Based on the previous research from the RBQ-2A this scale has a two-factor structure: Factor 1: Repetitive motor behavior (RMB) and Factor 2: Insistence on sameness (IS). The validation study by Barrett et al. (2015) indicated that a neurotypical mean for the total RBQ-2A score was 1.25, for RMB 1.26, and IS 1.29. Meanwhile, for individuals with autism, the mean score was 1.84, on RMB 1.59, and IS 2.04.



Neuropsychological tasks

We assessed three core components of EFs: updating, inhibition, and shifting, following the Miyake and Friedman assessment approach (Friedman et al., 2008; Marinopoulou et al., 2016). Updating is the ability to use or maintain information on ongoing behavior and we examined it with Keep-Track, Letter-Memory, and Spatial 2-Back task. Shifting is the ability to switch between one mental activity or action to another and we assessed it with Number-Letter, Color-Shape, and Category-Switch task. Finally, inhibition, which is the ability to suppress unwanted responses and irrelevant information, was examined with Antisaccade, Stop-Signal, and the Stroop task. The tasks were computerized using OpenSesame (Mathôt et al., 2012) and administered in a MacBook Pro 13″. Specific information on the details and design of each task can be found in Yon-Hernández et al. (2022b). We obtained individual scores from these tasks that were later computed as an overall domain score for each EF component.



Dysexecutive questionnaire-Spanish

The Dysexecutive Questionnaire-Spanish (DEX-Sp) (Wilson et al., 1996; Llanero Luque et al., 2008) is a 20-item self-report questionnaire that covers different daily living EF problems. It is designed to screen observable, everyday manifestations of executive dysfunctions, such as problems in attention, memory, information processing, behavioral control, emotion regulation and so forth. Scores below 18 points are attributed to individuals without dysexecutive problems, scores ranging from 19 to 28 suggest a moderate dysexecutive problem, and scores above 28 points indicate significant impairments in daily EFs (i.e., Dysexecutive Syndrome-DS). This questionnaire has two subscales: the Disorganization/Apathy subscale and the Disinhibition/Impulsivity subscale. The former subscale comprises items that explore difficulties in initiating or maintaining a behavior as well as in organizing and performing a planned behavior; the latter explores difficulties in inhibiting responses or unwanted behaviors when these are inappropriate for the immediate context.



Vineland adaptive behavior scale, second edition

The Vineland adaptive behavior scale, second edition (VABS-II) was designed to measure an individual’s personal, social, and practical competence needed for everyday living across the lifespan (Sparrow et al., 2005). In this study, we used the VABS-II Survey-Interview Form. In the case of adult participants, the VABS-II was administered by the interviewer directly to the adult; in the case of underage participants, the VABS-II was administered to the participants’ parents. The VABS-II has 4 principal domains; however, for the purposes of this study, we only administered the DLS domain, which gathers information on individuals’ ability to take care of themselves, accomplish household chores, or follow community rules, among other practical daily living skills (Sparrow et al., 2005). The DLS domain is constituted by the DLS-Personal subdomain, DLS-Domestic subdomain and DLS-Community subdomain. The standard score for the DSL domain had a mean of 100 and a standard deviation of 15.




Analysis

Analyses were conducted using SPSS 26.0 (IBM Corp, 2019). The assumptions for conducting a parametric test were not met, therefore, we decided to run non-parametric Kruskal–Wallis H test to examine group differences as well as a post hoc analysis. Pairwise group comparisons were performed using Dunn’s procedure (Dunn, 1964) with a Bonferroni correction for multiple comparisons. Adjusted p-values were reported with significance-level set at <0.05.

We further ran linear regression to understand the effect of IQ scores on the outcomes in the VABS-DLS domain scores in all groups. The assumptions to conduct a linear regression were met for the ASD and Typical development control (TDC) data, yet the assumption for normally distributed data were not met for the SSD group data; nonetheless, we decided to continue the analysis as no other statistical option was available, but we acknowledge this was a limitation.

Individual hierarchical multiple regressions were used to understand the effect our independent variables (ASD core symptoms and EFs) had on our dependent variable (DLS), by considering the potential influence of IQ. Therefore, two models were assessed: in model 1 we studied the effect of IQ in DLS; in model 2 we reduced the confound effect of IQ and separately introduced ASD core symptoms and EFs as individual independent variables. We differentiated the objective and subjective measures. The models were as follows: ASD Core Symptoms Predicting DLS (objective measures): (model 1) IQ = DLS, (model 2) IQ + ADOS + ADOS-COM + ADOS-SI + ADOSRRB = DLS. ASD Core Symptoms Predicting DLS (subjective measures): (model 1) IQ = DLS, (model 2) IQ + AQ-S + RBQ-2A + RBQ-2A-Factor 1 + RBQ-2A-Factor 2 = DLS. EFs Predicting DLS (objective measures): (model 1) IQ = DLS, (model 2) IQ + INHIBITION + UPDATING + SHIFTING = DLS. EFs Predicting DLS (subjective measures): (model 1) IQ = DLS, (model 2) IQ + DEX-Sp + DEX-Sp-Subscale 1 + DEX-Sp-Subscale 2 = DLS.




Results

Descriptive statistics of the sample characteristics and psychopharmacological use are summarized in Table 1. It is important to acknowledge that 4 individuals from the SSD group obtained scores above the cut-off point for ASD (≥7) according to the ADOS-2 algorithm. Also, five SSD participants scored above the cut-off point on the AQ-S.


Group sample differences in IQ, ASD core symptoms and EFs

The characterization of our sample is shown in Table 2, as well as the group differences found in our targeted variables.



Predictive effect of IQ On adaptive skills – DLS

Linear regression in the TDC group showed that the FIQ score and DLS did not have a statistically significant linear relationship [F(1,23) = 0.044, p > 0.835]. The ASD group, in contrast, reflected a linear regression in which an overall FIQ predicted the DLS outcomes [F(1,22) = 8.758, p < 0.05] and FIQ accounted for 25% of the explained variability in the adaptive skills outcomes. As for the SSD group, the analyses showed that the FIQ and DLS did not have a linear relationship [F(1,10) = 0.651, p > 0.438].

As for VIQ, the results indicated that in the TDC group, VIQ and DLS did not have a linear relationship [F(1,23) = 0.048, p > 0.829]. For the ASD group, it was established that VIQ could predict the outcomes in DLS [F(1,22) = 9.166, p < 0.05]. The VIQ accounted for 29% of the explained variability in DLS outcomes. As for the SSD group, the linear regression showed that VIQ and DLS did not have a linear relationship [F(1,10) = 0.008, p > 0.930].

Lastly, linear regression in the TDC group showed that PIQ and DLS did not have a linear relationship [F(1,23) = 0.000, p > 0.993]. For the ASD group, linear regression established that the score in PIQ statistically predicted the outcomes in DLS [F(1,22) = 4.484, p < 0.05], whereby, PIQ accounted for 16% of the explained variability in DLS outcomes. As for the SSD group, the linear regression showed that PIQ and DLS did not have a linear relationship [F(1,10) = 1.135, p > 0.312].



ASD core symptoms predicting DLS (objective measures)

Hierarchical multiple regressions were conducted for the available data (ASD and SSD groups) regarding ASD core symptoms. However, the analyses showed a similar pattern between the ASD group and SSD group, in which Model 2 (the full model) was not statistically significant and did not predict DLS outcomes {[R2 = 0.467, F(3,15) = 0.565, p > 0.647, R2 adjusted = 0.254] and [R2 = 0.670, F(4,4) = 0.537, p > 0.470, R2 adjusted = 0.091] respectively}.



ASD core symptoms predicting DLS (subjective measures)

The results from the hierarchical multiple regressions showed that the TDC group and SSD had a similar pattern, in which Model 2 (full model) was not statistically significant and did not predict DLS outcomes for these groups {[R2 = 0.104, F(4,17) = 0.092, p > 0.779, R2 adjusted = −0.265] and [R2 = 0.581, F(4,4) = 1.068, p > 0.632, R2 adjusted = −0.154] respectively}. Meanwhile, in the ASD group, the results demonstrated that Model 2 significantly predicted the DLS outcomes in this group [R2 = 0.633, F(4,16) = 3.092, p < 0.05, R2 adjusted = 0.472].



EFs predicting DLS (objective measures)

The hierarchical multiple regressions showed a similar pattern between the TDC group and SSD group, in which Model 2 (full model) did not predict DLS outcomes {[R2 = 0.420, F(3,18) = 0.408, p > 0.094, R2 adjusted = 0.227] and [R2 = 0.510, F(3,5) = 0.403, p > 0.867, R2 adjusted = −0.958] respectively}. As for the ASD group, results were statistically significant and indicated that Model 2 predicted DLS outcomes in this group [R2 = 0.522, F(3,17) = 2.053, p < 0.05, R2 adjusted = 0.354].



EFs predicting DLS (subjective measures)

The results from the hierarchical multiple regressions showed that the TDC group and SSD group had a similar pattern, in which Model 2 (full model), was not significant and did not predict DLS outcomes for these groups {[R2 = 0.048, F (2,19) = 0.362, p > 0.962, R2 adjusted = −0.202] and [R2 = 0.200, F(2,6) = 0.252, p > 0.897, R2 adjusted = −0.467] respectively}. Meanwhile, in the ASD group, the results demonstrated that Model 2 significantly predicted DLS outcomes in this group [R2 = 0.610, F(2,18) = 6,017, p < 0.05, R2 adjusted = 0.502].




Discussion

The present study aimed to understand how different characteristics may influence adaptive functioning in autism and schizophrenia, two disorders that share a series of symptoms related to impairments in social functioning. Our interest was powered by the idea that the identification of key factors that influence adaptive functioning can help establish therapeutic goals that may lead to the achievement of desired outcomes for adults with ASD and SSD. As predicted, the group with ASD scored significantly lower on daily living skills, revealing significant problems in their daily lives. Participants in the SSD showed low adaptive functioning as well, but not as low as the ASD group. With respect to the ASD group, our findings go in line with vast research that indicates difficulties in adaptive functioning in DLS that occur at all ages (Smith et al., 2012; Franchini et al., 2018; Meyer et al., 2018; Tomaszewski et al., 2020).

Similarly, there is abundant evidence that demonstrates that low IQ is associated with significant difficulties in adaptive functioning (Duncan and Bishop, 2015; McQuaid et al., 2021). However, these are not exclusive to people with ASD and low IQs, as people with ASD who have average IQs also have significant adaptive difficulties. The same pattern was observed in individuals with higher IQs whose adaptive problems were considerable despite their high IQ (Kenworthy et al., 2010; Pugliese et al., 2016; Vogan et al., 2018; Bertollo and Yerys, 2019; Simonoff et al., 2020). Our analysis of the effect of IQ on adaptive functioning pointed in this direction as well. The increased IQ scores were not associated with an improvement in adaptive functioning in our study. More importantly, we identified a significant linear relationship between all IQ values (FIQ, VIQ, and PIQ) and DLS but only for the ASD group, in the sense that a high IQ was associated with low adaptive functioning. This result also indicated that, while in the ASD group there is a clear discordance between high IQ and expected DLS, this is not the case for the SSD and TDC groups. These results suggested that it is not sufficient to consider only IQ as a determining factor in understanding the DLS difficulties of individuals with ASD. This leads us to the conclusion that other factors may play a more important role in adaptive functioning deficits in ASD. The results obtained in this study also support existing findings on the discrepancy between IQ and poor adaptive competence in adulthood, suggesting that the pattern of difficulties in DLS is present throughout development and well into adulthood.

Although the focus of this research was not to study language, we believe it is important to highlight that according to our results, the VIQ alone was responsible for 29% of the variance explained in the scores obtained by the ASD group in adaptive functioning in everyday life skills. Although these results did not fully explain the deficits in adaptive functioning, they accounted for a large percentage of the adaptive deficits seen in these individuals. It is equally important to remember that other studies have pointed to the VIQ as a predictor of successful outcomes in adaptive behavior in different age groups of individuals with ASD and as a variable that may influence the severity of ASD symptoms depending on whether its value is higher or lower (Bal et al., 2019; Hyman et al., 2020). Therefore, in line with other research (Baker et al., 2021), our findings further support the idea that it is not sufficient to have a preserved IQ to ensure that a person with ASD has optimal adaptive functioning.

As argued before, the severity of ASD core symptoms (difficulties in social communication and repetitive behavior) has been proposed as an important factor that could influence lower scores in adaptive functioning in the adult population. Pugliese et al. (2016) suggested that the severity of symptoms could explain a part of the variance in adaptive difficulties for DLS. However, other researchers have found that ASD core features have little predictive value for adaptive difficulties in some ASD groups (Kanne et al., 2009), attributing the variability in their results to differences in the methodology used in the studies or to the type of informant used to report deficits in adaptive behavior. For this reason, in this study we decided to use two different methodologies incorporating an objective instrument (ADOS-2) as well as subjective instruments (RBQ-2A and AQ-S). As expected, the data obtained with the ADOS-2, our objective measure, demonstrated that only the ASD group showed significant greater scores in ASD symptomatology severity. Our data also indicated that there was no association between scores in adaptive functioning and the severity of the core features of ASD, as assessed by the ADOS-2. This result is similar to that obtained by Duncan and Bishop (2015). As for the TDC and SSD groups, no significant association was found neither between difficulties in adaptive functioning, nor the severity of ASD symptoms as measured by the ADOS-2. Regarding the subjective measures of severity of ASD symptoms, we found that the scores of participants with SSD in the AQ-S questionnaire were high, with no significant differences between the scores from this group and the scores of the ASD group. As for the RBQ-2A, we found that there were significant differences between the three groups, participants with ASD having significantly higher scores on this questionnaire. This means that at the time of the study, the ASD group reported a high presence of repetitive and stereotyped behaviors. This contrasted with the scores from the other two groups, as they both obtained lower scores than ASD. More importantly, we found a significant relationship between ASD symptom severity, as measured by the AQ-S and RBQ-2A, and the DLS in the ASD group. Our results support the extensive research on children and adolescents which shows a relationship between ASD symptom severity and adaptive behavior (see Yon-Hernández et al., 2022a). Therefore, the type of measurement use might be important in detecting whether the severity of symptoms influences adaptive functioning. We should also note that the severity of core ASD symptoms seems to play a relevant role in ASD, but not in the SSD group. Future research should continue this line of investigation to improve the use of self-report questionnaires to study possible factors related with EFs in ASD. Additionally, it would also be interesting to study which core symptoms of ASD might play a more influential role in their adaptive functioning because it could help explain the problems experienced by individuals with ASD in everyday life situations (Nakata et al., 2020).

We also analyzed the influence of EF deficits on adaptive functioning in the three groups. We have highlighted that impaired EF in ASD has been associated with adaptive difficulties in everyday tasks (Kenworthy et al., 2008; Pugliese et al., 2016; Baker et al., 2021). The same results have been reported for SSD in terms of impairments in EF and adaptive functioning (Leifker et al., 2009). In this study, the neuropsychological executive functioning tasks used indicated group differences between the TDC and SSD on updating (ability to use or maintain information from ongoing behaviors) and shifting (ability to switch from one mental activity or action to another), whilst group differences in shifting were observed between ASD and TDC. As for the subjective measures, we found that the difficulties reported in the SSD group were moderate. As for the ASD group, they reported that their difficulties in daily executive functioning were significantly greater than those from the SSD group. This pattern is similar to the one reported by Yon-Hernández et al. (2022a) where a more exhaustive analysis of the DEX-Sp (our subjective measure) and its subscales was carried out in a larger sample. When analyzing the DEX-Sp subscales in more detail, we found that more difficulties are observed on the disorganization/apathy scale than disinhibition/impulsivity subscale, possibly due to greater role of the former in the daily living skills in ASD. We concluded in that study that executive functioning impairments pertaining to disorganization/apathy, such as those related to initiation of appropriate behaviors, elaboration of strategies, the ability to organize and plan an action, as well as the ability to initiate goal-directed behaviors, are directly connected to low adaptive functioning in day-to-day activities.

It is noteworthy to mention that, in the current study, for the SSD group, both types of measures (i.e., objective and subjective) failed to detect an effect in which EFs underlie difficulties in adaptive functioning. Our findings on SSD go in line with past studies (Green, 2016); however, these results must be interpreted with caution due to the small size of our sample of participants with SSD. Nevertheless, our findings on ASD are consistent with those found by Pugliese et al. (2016), where adults with ASD and average IQs showed deficits, for example, in inhibition, flexibility skills, and self-control/goal-directed skills. Although these measures were significantly lower in the SSD group compared to the ASD group results, SSD’s scores did not achieve the same predictive value as observed in the ASD group. This suggests that limitations in EF do not have the same relevance in explaining difficulties in adaptive functioning in SSD as they do in ASD.

Given that both SSD and ASD are lifelong disorders, research such as this one is important to shed light on the differences between ASD and SSD and helping determine how to differentially intervene in these populations to improve adaptive behavior. For instance, it seems relevant to incorporate systematic executive functioning information when designing intervention and support systems, to better define therapeutic goals aimed at improving adaptive skills for everyday life tasks. The finding of significant deficits in EF on both subjective and objective measures, and the finding of an association between these measures and adaptive functioning supports this suggestion. As noted by Baker et al. (2021), interventions during adolescence can lay the foundation for adulthood and future independent life skills in ASD. Interventions during this period of transition into adulthood should, therefore, include recurrent and frequent executive functioning training in everyday settings to improve adaptive skills and other adaptive behavior, as suggested by this study.


Limitations

Our SSD sample was small, and thus our results may not be fully generalizable. Additionally, we believe that future research should assess other influential factors such as the role of medication, age, duration of the illness, or the number of psychotic episodes until reaching psychopharmacological stability.




Data availability statement

The original contributions presented in the study are included in the article, further inquiries can be directed to the corresponding author.



Ethics statement

The studies involving human participants were reviewed and approved by Bioethical Committee of Universidad de Salamanca. Written informed consent to participate in this study was provided by the participants’ legal guardian/next of kin.



Author contributions

JY-H, DW, and RC-B participated in the conceptualization, methodology, study design, data collection, and statistical analyses. CF-A participated in the data collection and elaboration of the manuscript. SP-D participated in the elaboration of the manuscript. MF-M and LG-G participated in the recruitment and data collection from the SSD sample. RC-B and MF-M provided resources and funding acquisition. All the authors have reviewed and approved the final manuscript.



Funding

This study was part of the Ph.D. project of JY-H and funding was granted by the University of Salamanca and Banco Santander. We declare that the funding body did not participate in the design of the study, collection of data, analysis, interpretation or writing the manuscript.



Acknowledgments

We want to thank all the participants for taking part in this study. We would also like to thank Asociación Autismo Huesca, INEUP-Instituto de Neurodesarrollo y Psicología, and the clinicians from the Psychiatry Unit of the Zamora Hospital for their collaboration.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 American Psychiatric Association (2013). Diagnostic and Statistical Manual of Mental Disorders. Washington, DC: American Psychiatric Association.

 Anderson, D. K., Oti, R. S., Lord, C., and Welch, K. (2009). Patterns of growth in adaptive social abilities among children with autism spectrum disorders. J. Abnorm. Child Psychol. 37, 1019–1034. doi: 10.1007/s10802-009-9326-0 

 Baker, E., Stavropoulos, K. K. M., Baker, B. L., and Blacher, J. (2021). Daily living skills in adolescents with autism spectrum disorder: implications for intervention and independence. Res. Autism Spectr. Disord. 83:101761. doi: 10.1016/j.rasd.2021.101761 

 Bal, V. H., Kim, S. H., Fok, M., and Lord, C. (2019). Autism spectrum disorder symptoms from ages 2 to 19 years: implications for diagnosing adolescents and young adults. Autism Res. 12, 89–99. doi: 10.1002/aur.2004 

 Barrett, S. L., Uljarević, M., Baker, E. K., Richdale, A. L., Jones, C. R. G., and Leekam, S. R. (2015). The adult repetitive behaviours questionnaire-2 (RBQ-2A): a self-report measure of restricted and repetitive behaviours. J. Autism Dev. Disord. 45, 3680–3692. doi: 10.1007/s10803-015-2514-6 

 Bertollo, J. R., and Yerys, B. E. (2019). More than IQ: executive function explains adaptive behavior above and beyond nonverbal IQ in youth with autism and lower IQ. Am. J. Intellect. Dev. Disabil. 124, 191–205. doi: 10.1352/1944-7558-124.3.191 

 Blair, C., and Razza, R. P. (2007). Relating effortful control, executive function, and false belief understanding to emerging math and literacy ability in kindergarten. Child Dev. 78, 647–663. doi: 10.1111/j.1467-8624.2007.01019.x 

 Chatham, C. H., Taylor, K. I., Charman, T., Liogier D’ardhuy, X., Eule, E., Fedele, A., et al. (2018). Adaptive behavior in autism: minimal clinically important differences on the Vineland-II. Autism Res. 11, 270–283. doi: 10.1002/aur.1874 

 Damasio, A. R., and Maurer, R. G. (1978). A neurological model for childhood autism. Arch. Neurol. 35, 777–786. doi: 10.1001/archneur.1978.00500360001001

 Davids, R. C. D., Groen, Y., Berg, I. J., Tucha, O. M., and van Balkom, I. D. C. (2016). Executive functions in older adults with autism Spectrum disorder: objective performance and subjective complaints. J. Autism Dev. Disord. 46, 2859–2873. doi: 10.1007/s10803-016-2831-4 

 de Boer, M., Spek, A. A., and Lobbestael, J. (2014). Comparing cognitive functioning in schizophrenia and autism using WAIS-III. Res. Autism Spectr. Disord. 8, 737–745. doi: 10.1016/j.rasd.2014.03.001

 Demetriou, E. A., Lampit, A., Quintana, D. S., Naismith, S. L., Song, Y. J. C., Pye, J. E., et al. (2018). Autism spectrum disorders: a meta-analysis of executive function. Mol. Psychiatry. 23, 1198–1204. doi: 10.1038/mp.2017.75 

 Duncan, A. W., and Bishop, S. L. (2015). Understanding the gap between cognitive abilities and daily living skills in adolescents with autism spectrum disorders with average intelligence. Autism 19, 64–72. doi: 10.1177/1362361313510068 

 Dunn, O. J. (1964). Multiple comparisons using rank sums. Technometrics 6, 241–252. doi: 10.1080/00401706.1964.10490181

 Farley, M. A., McMahon, W. M., Fombonne, E., Jenson, W. R., Miller, J., Gardner, M., et al. (2009). Twenty-year outcome for individuals with autism and average or near-average cognitive abilities. Autism Res. 2, 109–118. doi: 10.1002/aur.69 

 Fitzgerald, M. (2012). Schizophrenia and autism/Asperger’s syndrome: overlap and difference. Clin. Neuropsychiatry 9, 171–176.

 Franchini, M., Zöller, D., Gentaz, E., Glaser, B., Wood de Wilde, H., Kojovic, N., et al. (2018). Early adaptive functioning trajectories in preschoolers with autism Spectrum disorders. J. Pediatr. Psychol. 43, 800–813. doi: 10.1093/jpepsy/jsy024 

 Friedman, N. P., Miyake, A., Young, S. E., DeFries, J. C., Corley, R. P., and Hewitt, J. K. (2008). Individual differences in executive functions are almost entirely genetic in origin. J. Exp. Psychol. Gen. 137, 201–225. doi: 10.1037/0096-3445.137.2.201 

 Gilotty, L., Kenworthy, L., Sirian, L., Black, D. O., and Wagner, A. E. (2002). Adaptive skills and executive function in autism spectrum disorders. Child Neuropsychol. 8, 241–248. doi: 10.1076/chin.8.4.241.13504

 Golya, N., and McIntyre, L. L. (2018). Variability in adaptive behaviour in young children with autism spectrum disorder. J. Intellect. Develop. Disabil. 43, 102–111. doi: 10.3109/13668250.2017.1287886 

 Green, M. F. (2016). Impact of cognitive and social cognitive impairment on functional outcomes in patients with schizophrenia. J. Clin. Psychiatry 77, 8–11. doi: 10.4088/JCP.14074su1c.02

 Happé, F., Booth, R., Charlton, R., and Hughes, C. (2006). Executive function deficits in autism spectrum disorders and attention-deficit/hyperactivity disorder: examining profiles across domains and ages. Brain Cogn. 61, 25–39. doi: 10.1016/j.bandc.2006.03.004 

 Hill, E. L. (2004). Executive dysfunction in autism. Trends Cogn. Sci. 8, 26–32. doi: 10.1016/j.tics.2003.11.003

 Howlin, P., Moss, P., Savage, S., and Rutter, M. (2013). Social outcomes in mid-to later adulthood among individuals diagnosed with autism and average nonverbal IQ as children. J. Am. Acad. Child Adolesc. Psychiatry 52, 572–581.e1. doi: 10.1016/j.jaac.2013.02.017 

 Hyman, S. L., Levy, S. E., Myers, S. M., Kuo, D. Z., Apkon, S., Davidson, L. F., et al. (2020). Identification, evaluation, and management of children with autism spectrum disorder. Pediatrics 145, 1–64. doi: 10.1542/peds.2019-3447

 IBM Corp. (2019). IBM SPSS Statistics for Windows, Version 26.0. Armonk, NY: IBM Corp.

 Iversen, R. K., and Lewis, C. (2021). Executive function skills are linked to restricted and repetitive behaviors: three correlational meta analyses. Autism Res. 14, 1163–1185. doi: 10.1002/aur.2468

 Jónsdóttir, S. L., Brynjarsdóttir, B., Saemundsen, E., and Sigurdsson, J. F. (2018). Long-term outcome of children with autism who received different forms of early intervention during their preschool years: a pilot study of 15 young adults. Scand. J. Child Adolesc. Psychiatr. Psychol. 6, 28–39. doi: 10.21307/sjcapp-2018-006 

 Joyce, C., Honey, E., Leekam, S. R., Barrett, S. L., and Rodgers, J. (2017). Anxiety, intolerance of uncertainty and restricted and repetitive behaviour: insights directly from young people with ASD. J. Autism Dev. Disord. 47, 3789–3802. doi: 10.1007/s10803-017-3027-2 

 Kanne, S. M., Abbacchi, A. M., and Constantino, J. N. (2009). Multi-informant ratings of psychiatric symptom severity in children with autism Spectrum disorders: the importance of environmental context. J. Autism Dev. Disord. 39, 856–864. doi: 10.1007/s10803-009-0694-7 

 Kanne, S. M., Gerber, A. J., Quirmbach, L. M., Sparrow, S. S., Cicchetti, D. V., and Saulnier, C. A. (2011). The role of adaptive behavior in autism spectrum disorders: implications for functional outcome. J. Autism Dev. Disord. 41, 1007–1018. doi: 10.1007/s10803-010-1126-4 

 Kay, S. R., Fiszbein, A., and Opler, L. A. (1987). The positive and negative syndrome scale (PANSS) for schizophrenia. Schizophr. Bull. 13, 261–276. doi: 10.1093/schbul/13.2.261

 Kenworthy, L., Case, L., Harms, M. B., Martin, A., and Wallace, G. L. (2010). Adaptive behavior ratings correlate with symptomatology and IQ among individuals with high-functioning autism Spectrum disorders. J. Autism Dev. Disord. 40, 416–423. doi: 10.1007/s10803-009-0911-4 

 Kenworthy, L., Yerys, B. E., Anthony, L. G., and Wallace, G. L. (2008). Understanding executive control in autism spectrum disorders in the lab and in the real world. Neuropsychol. Rev. 18, 320–338. doi: 10.1007/s11065-008-9077-7 

 Klin, A., Saulnier, C. A., Sparrow, S. S., Cicchetti, D. V., Volkmar, F. R., and Lord, C. (2007). Social and communication abilities and disabilities in higher functioning individuals with autism spectrum disorders: the Vineland and the ADOS. J. Autism Dev. Disord. 37, 748–759. doi: 10.1007/s10803-006-0229-4 

 Kraper, C. K., Kenworthy, L., Popal, H., Martin, A., and Wallace, G. L. (2017). The gap between adaptive behavior and intelligence in autism persists into young adulthood and is linked to psychiatric co-morbidities. J. Autism Dev. Disord. 47, 3007–3017. doi: 10.1007/s10803-017-3213-2 

 Leifker, F. R., Bowie, C. R., and Harvey, P. D. (2009). Determinants of everyday outcomes in schizophrenia: the influences of cognitive impairment, functional capacity, and symptoms. Schizophr. Res. 115, 82–87. doi: 10.1016/j.schres.2009.09.004 

 Lezak, M. D., Howieson, D. B., and Loring, D. W. (2004). Neuropsychological Assessment. 4th Edn. New York: Oxford University Press.

 Llanero Luque, M., Sánchez, R., de León, J. M., Pedrero Pérez, E. J., Olivar Arroyo, Á., Bouso Saiz, J. C., et al. (2008). Sintomatología disejecutiva en adictos a sustancias en tratamiento mediante la versión española del cuestionario disejecutivo (DEX-Sp). Rev. Neurol. 47:457. doi: 10.33588/rn.4709.2008257

 Lord, C., Brugha, T. S., Charman, T., Cusack, J., Dumas, G., Frazier, T., et al. (2020). Autism spectrum disorder. Nat. Rev. Dis. Primers. 6:5. doi: 10.1038/s41572-019-0138-4 

 Lord, C., Rutter, M., DiLavore, P. C., Risi, S., Gotham, K., and Bishop, S. L. (2015). “ADOS-2” in Autism Diagnostic Observation Schedule-2. ed. T. A. Luque (Madrid: TEA Ediciones)

 Lugo-Marín, J., Díez-Villoria, E., Magán-Maganto, M., Pérez-Méndez, L., Alviani, M., de la Fuente-Portero, J. A., et al. (2019). Spanish validation of the autism quotient short form questionnaire for adults with autism Spectrum disorder. J. Autism Dev. Disord. 49, 4375–4389. doi: 10.1007/s10803-019-04127-5 

 Lugo-Marín, J., Magán-Maganto, M., Rivero-Santana, A., Cuellar-Pompa, L., Alviani, M., Jenaro-Rio, C., et al. (2019). Prevalence of psychiatric disorders in adults with autism spectrum disorder: a systematic review and meta-analysis. Res. Autism Spectr. Disord. 59, 22–33. doi: 10.1016/j.rasd.2018.12.004

 Marinopoulou, M., Lugnegård, T., Hallerbäck, M. U., Gillberg, C., and Billstedt, E. (2016). Asperger syndrome and schizophrenia: a comparative neuropsychological study. J. Autism Dev. Disord. 46, 2292–2304. doi: 10.1007/s10803-016-2758-9 

 Mathôt, S., Schreij, D., and Theeuwes, J. (2012). Open sesame: an open-source, graphical experiment builder for the social sciences. Behav. Res. Methods 44, 314–324. doi: 10.3758/s13428-011-0168-7 

 McQuaid, G. A., Pelphrey, K. A., Bookheimer, S. Y., Dapretto, M., Webb, S. J., Bernier, R. A., et al. (2021). The gap between IQ and adaptive functioning in autism spectrum disorder: disentangling diagnostic and sex differences. Autism 25, 1565–1579. doi: 10.1177/1362361321995620 

 Meyer, A. T., Powell, P. S., Butera, N., Klinger, M. R., and Klinger, L. G. (2018). Brief report: developmental trajectories of adaptive behavior in children and adolescents with ASD. J. Autism Dev. Disord. 48, 2870–2878. doi: 10.1007/s10803-018-3538-5 

 Morrison, K. E., DeBrabander, K. M., Jones, D. R., Faso, D. J., Ackerman, R. A., and Sasson, N. J. (2020). Outcomes of real-world social interaction for autistic adults paired with autistic compared to typically developing partners. Autism 24, 1067–1080. doi: 10.1177/1362361319892701 

 Nakata, Y., Kanahara, N., Kimura, A., Niitsu, T., Komatsu, H., Oda, Y., et al. (2020). Autistic traits and cognitive profiles of treatment-resistant schizophrenia. Schizophr. Res. Cogn. 22:100186. doi: 10.1016/j.scog.2020.100186 

 Øie, M. G., Andersen, P. N., Hovik, K. T., Skogli, E. W., and Rund, B. R. (2020). Similar impairments shown on a neuropsychological test battery in adolescents with high-functioning autism and early onset schizophrenia: a two-year follow-up study. Cogn. Neuropsychiatry 25, 163–178. doi: 10.1080/13546805.2020.1713736

 Ozonoff, S., and McEvoy, R. E. (1994). A longitudinal study of executive function and theory of mind development in autism. Dev. Psychopathol. 6, 415–431. doi: 10.1017/S0954579400006027

 Panerai, S., Tasca, D., Ferri, R., Genitori D’Arrigo, V., and Elia, M. (2014). Executive functions and adaptive behaviour in autism spectrum disorders with and without intellectual disability. Psychiatry J. 2014, 1–11. doi: 10.1155/2014/941809 

 Pellicano, E. (2010). Individual differences in executive function and central coherence predict developmental changes in theory of mind in autism. Dev. Psychol. 46, 530–544. doi: 10.1037/a0018287 

 Pennington, B. F., and Ozonoff, S. (1996). Executive functions and developmental psychopathology. J. Child Psychol. Psychiatry 37, 51–87. doi: 10.1111/j.1469-7610.1996.tb01380.x

 Peralta, V., and Cuesta, M. J. (1994). Psychometric properties of the positive and negative syndrome scale (PANSS) in schizophrenia. Psychiatry Res. 53, 31–40. doi: 10.1016/0165-1781(94)90093-0

 Peterson, R. K., Noggle, C. A., Thompson, J. C., and Davis, J. J. (2015). Everyday executive functioning influences adaptive skills in autism spectrum disorders. Neuropsychol. Trends 18, 31–37.

 Pugliese, C. E., Anthony, L., Strang, J. F., Dudley, K., Wallace, G. L., and Kenworthy, L. (2015). Increasing adaptive behavior skill deficits from childhood to adolescence in autism spectrum disorder: role of executive function. J. Autism Dev. Disord. 45, 1579–1587. doi: 10.1007/s10803-014-2309-1 

 Pugliese, C. E., Anthony, L. G., Strang, J. F., Dudley, K., Wallace, G. L., Naiman, D. Q., et al. (2016). Longitudinal examination of adaptive behavior in autism Spectrum disorders: influence of executive function. J. Autism Dev. Disord. 46, 467–477. doi: 10.1007/s10803-015-2584-5 

 Ribolsi, M., Fiori Nastro, F., Pelle, M., Medici, C., Sacchetto, S., Lisi, G., et al. (2022). Recognizing psychosis in autism Spectrum disorder. Front. Psychiatry 13:13. doi: 10.3389/fpsyt.2022.768586

 Saulnier, C. A., and Klaiman, C. (2022). Assessment of adaptive behavior in autism spectrum disorder. Psychol. Sch. 59, 1419–1429. doi: 10.1002/pits.22690

 Shi, L., Zhou, H., Shen, Y., Wang, Y., Fang, Y., He, Y., et al. (2020). Differential profiles of response inhibition deficit between male children with autism spectrum disorders and schizophrenia. Autism. Research 13, 591–602. doi: 10.1002/aur.2231.

 Simonoff, E., Kent, R., Stringer, D., Lord, C., Briskman, J., Lukito, S., et al. (2020). Trajectories in symptoms of autism and cognitive ability in autism from childhood to adult life: findings from a longitudinal epidemiological cohort. J. Am. Acad. Child Adolesc. Psychiatry 59, 1342–1352. doi: 10.1016/j.jaac.2019.11.020 

 Smith, L. E., Maenner, M. J., and Seltzer, M. M. (2012). Developmental trajectories in adolescents and adults with autism: the case of daily living skills. J. Am. Acad. Child Adolesc. Psychiatry 51, 622–631. doi: 10.1016/j.jaac.2012.03.001 

 Sparrow, S., Cicchetti, D. V., and Balla, D. A. (2005). Vineland-II: Vineland Adaptive Behavior Scales: Survey Forms Manual. Bloomington, MN: Pearson.

 Spek, A. A., and Wouters, S. G. M. (2010). Autism and schizophrenia in high functioning adults: behavioral differences and overlap. Res. Autism Spectr. Disord. 4, 709–717. doi: 10.1016/j.rasd.2010.01.009

 Tarasi, L., Trajkovic, J., Diciotti, S., di Pellegrino, G., Ferri, F., Ursino, M., et al. (2022). Predictive waves in the autism-schizophrenia continuum: a novel biobehavioral model. Neurosci. Biobehav. Rev. 132, 1–22. doi: 10.1016/j.neubiorev.2021.11.006 

 Tillmann, J., San José Cáceres, A., Chatham, C. H., Crawley, D., Holt, R., Oakley, B., et al. (2019). Investigating the factors underlying adaptive functioning in autism in the EU-AIMS longitudinal European autism project. Autism Res. 12, 645–657. doi: 10.1002/aur.2081

 Tomaszewski, B., Hepburn, S., Blakeley-Smith, A., and Rogers, S. J. (2020). Developmental trajectories of adaptive behavior from toddlerhood to middle childhood in autism spectrum disorder. Am. J. Intellect. Dev. Disabil. 125, 155–169. doi: 10.1352/1944-7558-125.3.155 

 Trevisan, D. A., Foss-Feig, J. H., Naples, A. J., Srihari, V., Anticevic, A., and McPartland, J. C. (2020). Autism Spectrum disorder and schizophrenia are better differentiated by positive symptoms than negative symptoms. Front. Psychiatry 11:548. doi: 10.3389/fpsyt.2020.00548

 Tsermentseli, S., Tabares, J. F., and Kouklari, E. C. (2018). The role of every-day executive function in social impairment and adaptive skills in autism spectrum disorder with intellectual disability. Res. Autism Spectr. Disord. 53, 1–6. doi: 10.1016/j.rasd.2018.05.006

 Vogan, V. M., Leung, R. C., Safar, K., Martinussen, R., Smith, M. L., and Taylor, M. J. (2018). Longitudinal examination of everyday executive functioning in children with ASD: relations with social, emotional, and behavioral functioning over time. Front. Psychol. :1774:9. doi: 10.3389/fpsyg.2018.01774

 Wallace, G. L., Kenworthy, L., Pugliese, C. E., Popal, H. S., White, E. I., Brodsky, E., et al. (2016). Real-world executive functions in adults with autism spectrum disorder: profiles of impairment and associations with adaptive functioning and co-morbid anxiety and depression. J. Autism Dev. Disord. 46, 1071–1083. doi: 10.1007/s10803-015-2655-7 

 Wechsler, D. (2012). WAIS-IV: Escala de Inteligencia de Wechsler para Adultos IV. Madrid: Pearson.

 Wilson, B. A., Alderman, N., Burgess, P. W., Emslie, H., and Evans, J. J. (1996). Behavioural Assessment of the Dysexecutive Syndrome. Bury St Edmunds, UK: Harcourt Assessment.

 Wouters, S. G. M., and Spek, A. A. (2011). The use of the autism-spectrum quotient in differentiating high-functioning adults with autism, adults with schizophrenia and a neurotypical adult control group. Res. Autism Spectr. Disord. 5, 1169–1175. doi: 10.1016/j.rasd.2011.01.002

 Yon-Hernández, J. A., Wojcik, D. Z., García-García, L., Franco-Martín, M. A., and Canal-Bedia, R. (2022a). Differences in daily life executive functioning between people with autism and people with schizophrenia. J. Autism Dev. Disord. doi: 10.1007/s10803-022-05547-6

 Yon-Hernández, J. A., Wojcik, D. Z., García-García, L., Magán-Maganto, M., Franco-Martín, M., and Canal-Bedia, R. (2022b). Neuropsychological profile of executive functions in autism spectrum disorder and schizophrenia spectrum disorders: a comparative group study in adults. Eur. Arch. Psychiatry Clin. Neurosci. doi: 10.1007/s00406-022-01466-w 



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Executive functions in daily living skills: A study in adults with autism spectrum disorder



		Introduction



		Methods



		Participants



		Typical development control group



		Autism spectrum disorder group



		Schizophrenia spectrum disorders group









		Procedures



		Materials



		Wechsler adult intelligence scale-IV



		Autism diagnostic observation schedule – 2



		Autism spectrum quotient – short



		Repetitive behavior questionnaire – 3



		Neuropsychological tasks



		Dysexecutive questionnaire-Spanish



		Vineland adaptive behavior scale, second edition









		Analysis









		Results



		Group sample differences in IQ, ASD core symptoms and EFs



		Predictive effect of IQ On adaptive skills – DLS



		ASD core symptoms predicting DLS (objective measures)



		ASD core symptoms predicting DLS (subjective measures)



		EFs predicting DLS (objective measures)



		EFs predicting DLS (subjective measures)









		Discussion



		Limitations









		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Publisher’s note



		References



















OPS/images/fpsyg-14-1109561-t001.jpg
Group

Mean (SD)
ASD
Age 2848 (10.21) 2938 (11.55) 4275 (13.16)
Age range 18-63 16-54 21-62

Psychopharmacological treatment

PANSS-P - - 10.00 (2.79)
PANSS-N - - 12.72(5.46)
PANSS-GP - - 2427 (328)
Antipsychotic 0% 0% 100%
Antidepressant 0% 8.3% 0%
Anxiolytic 0% 43% 47%
Mood stabilizer 0% 4.2% 16.7%
Methylphenidate 0% 42% 0%

Education level

Mandatory school 0% 50% 58.3%
University 100% 50% 41.7%
Professional status.

Student 48% 50% 4.5%
Employed 44% 12.5% 0.0%
Unemployed % 37.5% 819%
Retired 4% 0% 13.6%

TDC, Typical Developmental Controls; ASD, Autism Spectrum Disorder; SSD, Schizophrenia
Spectrum Disorder; PANSS, Positive and Negative Syndrome Scale; PANSS.-P, Positive and
Negative Syndrome Scale-Positive Subscales PANSS-N, Positive and Negative Syndrome Scale-
Negative Subscale; PANSS-GP, Positive and Negative Syndrome Scale- General Psychopathology
Subscale.





OPS/images/fpsyg-14-1109561-t002.jpg
Group

Mean (SD)
ASD SSD (n =12) H
(n =24)
FIQ 11644 (1672) | 107.92(2050) | 9883 (17.84) 6.541 2 0038 - 0012 - o
viQ 13160(1285) | 12183(1933) | 11983 (21.04) 4095 2 0129 - - - 007
PIQ 10684 (1885 99.71(22.68) | 9258 21.18) 4.108 2 0.128 - - - 007
ASD Core Symptoms Measures
AQS 51L16(676) | 7596(1239) | 6358 (11.74) 37.062 2 0.001 0.001 0010 - 062
14 z »
ADOS-2 - 1132(284) 358 (3.92) 16.00 -4198 0.001 053
ADOS-COM - 423(1.19) 083 (1.19) 7.00 ~4.604 0.001 064
ADOS- - 7,09 (2.39) 258 (3.06) 35.00 -3520 0.001 038
ADOS-RRB - 209 (1.34) 0.67(0.78) 50.00 —3.084 0.002 028
H af » TDC-ASD ~ TDC-SSD  ASD-SSD ¢
RBQ-2A 131(0.16) 203 (037) 150 (0.45) 31472 2 0.001 0001 - 0.004 053
Esecutive Functions Measures
Inhibition 124(017) 1.09(0.26) 111(0.30) 5010 2 0.082 - - - 008
Updating 123(017) 112(028) 095 (0.18) 11683 2 0.003 - 0.002 - 020
Shifting 133(012) 113(032) 093 (031) 15873 2 0.001 0035 0.001 - 027
DEX-Sp 1272(662)  3625(1155) | 21.67(1255) 32820 2 0.001 0001 - 0021 055
DEX-Sp 640(3.12) 16.04 (6.40) 11,08 (7.68) 23469 2 0.001 0.001 - - 056
Disinhibition/
Impulsivity
DEX-Sp 632(443)  2021(632) 10.58 (6.61) 33776 2 0.001 0.001 - 0006 039
Disorganization/
Apathy
Daily Living Skills
DLS Domain-VABS 9664 (10.61)  6963(320) | 7967 (10.10) 36,665 2 0.001 0.001 0018 - 061

TDC, Typical Developmental Controls; ASD, Autism Spectrum Disorder; SSD: Schizophrenia Spectrum Disorder; FIQ, Full-Scale Intelligence Quotients VIQ, Verbal Intelligence Quotient; PIQ.
performance Inteligence Quotient; AQ-S, Autism Quotient Short; ADOS, Autism Diagnostic Observation Schedule; COM, Communications SI, Social Interaction; RRB, Restricted and Repetitive
Behavior. H, Kruskal-Wallis H test; U Mann-Whitney U test; DF, Degrees of Freedom; Z, Z-Score. Significance adjusted with Bonferroni correction p=0.05.





OPS/images/cover.jpg
& frontiers | Frontiers in Psychology

Executive functions in daily living
skills: A study in adults with autism
spectrum disorder












OPS/images/crossmark.jpg
(®) Check for updates







OPS/images/logo.jpg
' frontiers Frontiers in Psychology






