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Professor Catherine Lord, Chair 

 

 

Daily living skills are a predictor of positive outcomes in individuals with autism spectrum 

disorder (ASD), yet little is known about trajectories of daily living skills in adults with ASD. 

This study investigated the impact of high school exit on participants’ trajectories of daily living 

skills age equivalent (DLS-AE) scores from ages 2-26 and the relationship between DLS-AE 

trajectories and employment and education outcomes. 98 adults with ASD were drawn from an 

ongoing longitudinal study. The Vineland Adaptive Behavior Scales were administered 8 times 

from ages 2-26. Employment and education data were compiled from parent-report demographic 

forms. DLS-AE trajectories modestly increased with age prior to exiting school, at which point 

DLS-AE trajectories plateaued, then declined. A significant (p < .01) decrease occurred in the 

slope of DLS-AE trajectories following school exit. High DLS-AE scores predicted participation 

in post-secondary education (X2 (5, n = 73) = 27.83, p < .001). Autism symptom severity 
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predicted participation in employment (X2 (5, n = 58) = 27.54, p < .001). These findings provide 

evidence that DLS declines in adults with ASD, specifically after school exit, and highlight the 

importance of DLS in normative adult outcomes. Future work should examine the trajectories of 

DLS in middle and later adulthood and consider intervention targets for bolstering DLS 

following school exit. 
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Introduction 

High school exit, which typically marks the beginning of emerging adulthood, is a key 

period of developmental transition, yet there is little research about the effects of high school exit 

on the transition to emerging adulthood in individuals with autism spectrum disorder (ASD). 

Daily living skills (DLS) are a known predictor of positive outcomes in children and adolescents 

with ASD. Preliminary evidence suggests that DLS plateau (Bal et al., 2015) or even decline 

(Smith et al., 2012) as individuals with ASD enter adulthood. However, the trajectory of daily 

living skills in adults with ASD is still not well understood. Further, it is unclear whether or not 

the changes in DLS seen in adults with ASD are related to high school exit. Many individuals 

with ASD receive services via the school system during childhood and adolescence. The loss of 

these services upon school exit in adulthood may impact DLS in individuals with ASD in 

unknown ways.   

This study investigated the impact of high school exit on participants’ trajectories of daily 

living skills age equivalence (DLS-AE) scores. Extending prior work in this sample, I 

characterized participants’ DLS-AE trajectories from ages 2-26. I also examined whether there is 

a significant change in the slope of DLS-AE trajectories following high school exit. Finally, I 

examined whether relatively high DLS-AE scores can predict participants’ involvement in post-

secondary education and employment activities following high school exit.   

The transition following high school exit is often accompanied by new responsibilities, 

including living independently, pursuing post-secondary education, and securing employment, 

with many individuals juggling several such obligations simultaneously. This period is thus a 

challenging time for many. Arnett (2000) outlined a theoretical framework for emerging 

adulthood—which he defines as a culturally-dependent developmental stage encompassing ages 



 2 

18-25—as a period defined primarily by identity exploration. He argues that variability in 

residential status and school attendance, and rapidly changing world views, romantic 

experiences, and religious beliefs, separate this developmental period from the relative familial 

dependence of adolescence and the relative life stability of adulthood (Arnett, 1998; Arnett et al., 

2001). Importantly, the identity exploration that occurs in emerging adulthood may dictate many 

aspects of the rest of an individual’s adult life, including their career, their financial and romantic 

stability, and their world views. The struggles and successes that occurs during emerging 

adulthood can have lasting repercussions on the course of an individual’s life (Arnett, 2000; 

Osgood et al., 2010). 

In recent years, increased attention has been devoted to the outcomes of people with 

autism during emerging adulthood, and rightfully so. An estimated 50,000-100,000 individuals 

with ASD in the United States turn 18 every year (Roux et al., 2013), and emerging adulthood is 

known to be an especially challenging time for individuals with disabilities, and other high-need 

or vulnerable populations (Osgood et al., 2010). The challenges surrounding high school exit and 

emerging adulthood may be particularly difficult for youth with ASD, for whom even 

straightforward social interactions can pose significant challenges. ASD is characterized by a 

pattern of deficits in social communication and restricted, repetitive interests. These impairments 

emerge early in development and usually present serious limits to everyday functioning 

throughout the life course. The majority of youth with ASD experience poor or very poor 

outcomes in adulthood, as characterized by social isolation (Orsmond et al., 2013) un- and 

under-employment (Taylor et al., 2014) and difficulty living independently (Shattuck et al., 

2011; McCauley, Huerta, Pickles, & Lord, 2020). Though they often share the same goals of 
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achieving independence and finding personal and professional success as their typical peers, 

young adults with autism struggle to attain these ambitions (Howlin & Magiati, 2017). 

Emerging Adulthood and ASD 

Arnett’s theory of emerging adulthood does not touch upon what this developmental 

stage may look like in nonnormative development. However, considered in conjunction with the 

broad heterogeneity of the autism spectrum, his framework could have important implications 

for understanding adult outcomes in ASD. Some individuals with autism will experience much 

of the normative fluidity in identify and autonomy described by the emerging adulthood 

theoretical framework. It is estimated that approximated 40% of individuals with ASD have 

average or higher IQ (Baio et al., 2018), and are thus capable of attending college, starting a 

career, and pursuing many other typical life outcomes. Between 10-20% of adults with ASD are 

estimated to have “optimal outcomes” (Fein et al., 2013), meaning that in adulthood, these 

individuals lose many of the apparent symptoms characteristic of an ASD diagnosis. However, 

though this sizeable minority of individuals with ASD may be just as intellectually capable as 

their typical peers, their experiences may be more challenging, and less likely to result in 

normative adult experiences such as a post-secondary degree, marriage, steady employment, and 

parenthood. For example, college students with ASD often report facing many unique challenges 

after arriving on campus, as well as a lack of support for their unique learning needs from on-

campus services (Elias & White, 2018; White et al., 2016). Evidence suggests that many 

individuals with autism who enroll in college do not complete a degree; it is estimated that as 

many as 80% of college students with autism do not complete a degree within five years of high 

school exit (Roux et al., 2015). Even adults with ASD with “optimal outcomes” and very mild 

symptom presentation continue to display subtle differences in social behavior and processing 
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compared to typically developing peers (Fein et al., 2013), and this may influence their outcomes 

in emerging adulthood and beyond in unknown ways.  

At the other end of the autism spectrum, many individuals with ASD will need extensive 

support long after leaving school, and potentially for the rest of their lives (Bal et al., 2019; 

Howlin & Moss, 2012). Approximately 50% of adults with ASD have below average IQ or an 

intellectual disability (ID). Due to their extensive needs, these adults with autism may be unable 

to experience developmental milestones such as attending post-secondary education, working 

outside the home, and living independently (Taylor et al., 2014), or may only be able to do so 

through the support of family and vocational rehabilitation services. The differing life 

trajectories for these individuals are apparent even before leaving high school. Most individuals 

with ASD and intellectual impairment receive a life skills certificate in lieu of a diploma, and 

thus do not have a normative high school graduation experience (Howlin & Magiati, 2017). 

However, the societal expectations associated with emerging adulthood no doubt still influence 

the experiences of these adults with ASD and their families’ during this pivotal developmental 

stage.  

The ways in which the experiences of young adults with ASD are different from and 

similar to Arnett’s descriptions of emerging adulthood could be significant to both our 

understanding of adulthood in ASD and our understanding of emerging adulthood as a unique 

developmental stage. The conceptual framework seen in Figure 1 presents a simplified schematic 

of the differing skills needed in emerging adulthood in typical development and in ASD to 

achieve normative adult outcomes. Many, if not all, of the outcomes of emerging adulthood that 

Arnett describes are social in nature. To do well in post-secondary education, one needs to be 

able to communicate with his or her instructors and peers effectively. To obtain and maintain a 
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job, one must be able to make a good impression during an interview and get along with bosses 

and coworkers. To find friends and romantic partners, one must be capable of navigating the 

social complexities of small talk and first dates. Though many other skills may play a role in 

achieving normative outcomes, typically developing emerging adults can draw upon 

competencies in social communication as they strive to achieve normative outcomes. In contrast, 

emerging adults with ASD often lack aptitude in these social communication competencies. As a 

result, their ability to achieve normative adult outcomes may be more strongly predicted by their 

competencies in other areas, specifically, daily living skills. 

Adaptive Behavior and Daily Living Skills 

Though not considered a core feature of the disorder, deficits in adaptive behavior—or 

age-appropriate communication, social, and daily living skills (DLS) abilities that promote 

independent functioning—are common amongst individuals with ASD (Farmer et al., 2018; 

Kanne et al., 2011). DLS include many proficiencies necessary for successfully transitioning to 

adulthood, including personal hygiene, time and money management, and household chores 

(Sparrow et al., 2005; Sparrow & Cicchetti, 1985). DLS are not solely determined by IQ. In 

other words, individuals with ASD and average or better IQ can still show considerable 

impairments in DLS (Duncan & Bishop, 2015). Conversely, DLS may be a relative strength for 

individuals with ASD and intellectual disability (ID), in that DLS may be comparatively less 

impaired in these individuals than IQ or social-communicative ability (Alvares et al., 2019).  

There is evidence to suggest that relatively strong DLS are positively correlated with better 

outcomes amongst individuals with ASD across the lifespan (Di Rezze et al., 2019; Smith et al., 

2012; Taylor et al., 2014). Given the positive correlation between DLS and better outcomes in 

ASD and the relative accessibility of learning DLS to individuals of varying intellectual ability, 
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an in-depth understanding of DLS developmental trajectories could shed light on strategies for 

improving adult outcomes in ASD (Bal et al., 2015; McCauley et al., 2020). 

Arguably, strong daily living skills are especially important for emerging adults with 

ASD, who may be unable to draw upon social competencies to successfully navigate the many 

transitions that typically accompany this new life stage. However, it is important to note that 

proficiency in daily living skills, which include personal hygiene, time management, and 

financial planning, is an important aspect of succeeding during emerging adulthood for typically 

developing individuals as well (Shimamoto & Ishii, 2006). Relatively high DLS could serve as 

an important protective factor for individuals with ASD as they negotiate emerging adulthood, 

perhaps especially so, given these individuals’ relative lack of social communication 

competency. Competence in daily living skills is also important for typically developing 

emerging adults, however, typical emerging adults may have a wider range of competencies in 

addition to DLS to draw upon than their counterparts with ASD.  

Unfortunately, longitudinal research on DLS in ASD is limited. The current literature 

suggests that DLS tend to increase in individuals with ASD throughout childhood, though on 

average, the DLS of children with ASD are lower than those of typical children and children 

with ID (Di Rezze et al., 2019; Flanagan et al., 2015). This trend of slower than typical growth 

continues in adolescence, with some evidence that the DLS of individuals with ASD may 

increase at a slower rate in adolescence than in childhood (Baghdadli et al., 2012; Gabriels et al., 

2007).  

In adulthood, there is evidence that DLS may begin to decline as individuals with autism 

enter their mid- to late-twenties (Smith et al., 2012). Given the relationship between relatively 

strong DLS and positive outcomes, this possibility is troubling. Prior work in our sample 
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suggests that the DLS of young adults with ASD do not decline so much as plateau by age 21 

(Bal et al., 2015) and continue to fall below those of IQ-equivalent adults with a history of 

neurodevelopmental disorders but not autism (Lord et al., 2020). The current study builds upon 

this work by incorporating data from our sample up to age 25 and by examining how trajectories 

change after high school.  

Post-High School Outcomes in ASD 

As individuals with ASD enter adulthood—and thus, exit high school—in their late teens 

and early twenties, they lose access to an array of school-based services—including occupational 

and speech therapy, social supports, and life skills training—provided via the Individuals with 

Disabilities Education Act (IDEA; Henninger & Taylor, 2012; Wei et al., 2014). Although the 

receipt of these services abruptly ends when individuals with autism walk across a graduation 

stage, the many difficulties they face do not. The families of adult children with autism report 

encountering many challenges in finding and accessing services related to employment, housing, 

and social skills, among other areas of need (Anderson et al., 2018). In short, this so-called 

“services cliff” leaves individuals with autism poorly prepared to achieve positive life outcomes 

in emerging adulthood. 

Despite the high levels of need many individuals with ASD experience after high school 

exit, obtaining services during emerging adulthood is quite challenging. More than half of young 

adults with autism receive no vocational or life skills services in their twenties, a phenomenon 

often referred to as the “services cliff” (Shattuck et al., 2011). The abrupt loss of services and 

daily engagement provided by the school environment has been linked to slowed rates of 

improvement in autism symptomatology in emerging adulthood (Taylor & Seltzer, 2010). It is 

possible that similarly, the plateau in DLS seen in adults with autism is precipitated by high 
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school exit (Bal et al., 2015; Smith et al., 2012). However, this possibility has not been explicitly 

tested. The current study seeks to test this possibility by comparing the slope of DLS trajectories 

in our sample before and after high school exit. 

In addition to the loss of services and daily activity, the services cliff following high 

school leaves youth with ASD poorly prepared to achieve independence in adulthood (Lord et 

al., 2020). Emerging adults with autism struggle to find employment and/or activities outside the 

home, experience increased rates of social isolation, and possess limited ability to live 

independently (Mccauley et al., 2020; Orsmond et al., 2013; Taylor et al., 2014).  Evidence 

suggests that the lack of vocational and community engagement amongst adults with ASD is not 

a temporary blip at high school exit, but rather a steady trend (Taylor et al., 2014). It is possible 

that relatively high DLS in young adulthood could serve as a protective factor for positive adult 

outcomes, including attempts to obtain or maintain employment and/or post-secondary education 

following school exit. To date, limited literature has examined the relationship between DLS and 

employment and education outcomes in adults with ASD (Lord et al., 2020; Taylor et al., 2014). 

The current study attempts to add to this literature by testing whether DLS can predict 

participation in employment and education activities in the years following high school exit. 

Drawing from a longitudinal cohort of individuals with autism spectrum disorder—composed of 

consecutive referrals to clinics in North Carolina and Illinois, and similarly aged counterparts 

later added to the sample in Michigan—followed from ages 2-25, the purpose of this secondary 

data analysis study was threefold, 1) to characterize the trajectories of daily living skills in 

autism spectrum disorder from ages 2-25, 2) to assess the impact of high school exit on the rate 

of change (i.e. slope) of said daily living skills trajectories, and 3) to investigate the relationship 
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between daily living skills and post-high school employment and education outcomes while 

controlling for IQ and autism severity.  

Research Questions and Study Aims 

1. What are the daily living skills trajectories of individuals with ASD as they enter emerging 

adulthood?  

My first aim was to characterize the trajectories of daily living skills in our sample from ages 

2-25. I hypothesized that our data would extend previous results into the mid to late 20’s (Bal et 

al., 2015) indicating that daily living skills begin to plateau and then decline as individuals with 

autism move through their twenties. Extending this finding, I hypothesized that in their mid- and 

late-twenties, trajectories of daily living skills in our sample would begin to decline.  

2. Does high school exit significantly change the daily living skills trajectories of individuals 

with ASD? 

My second aim was to examine the impact of high school exit on the rate of change in daily 

living skills (Smith et al., 2012; Taylor & Seltzer, 2010) in the trajectories identified. I 

hypothesized that daily living skills would increase with age preceding high school exit but 

would subsequently increase at a slower rate or begin to decline following high school exit.  

3. Can daily living skills predict the likelihood that an individual with ASD will attend post-

secondary education and/or obtain employment controlling for demographic factors (race, 

maternal education, gender) IQ, and autism symptom severity? 

My third aim was to investigate the relationship between daily living skills trajectories and 

post-high school employment and education outcomes. I anticipated that controlling for IQ and 

autism symptom severity, relatively high daily living skills would be associated with increased 



 10 

likelihoods of 1) finding full- or part-time work following high school exit and 2) attending 

college or another form of post-secondary education in the years following high school exit.  

Method 

Participants 

213 consecutive referrals under 37 months old at clinics in North Carolina and Chicago 

were initially enrolled in a longitudinal study of ASD. 192 participants were referred for autism 

and 21 participants were referred for non-spectrum developmental delays. 40 children of similar 

age and diagnostic characteristics from Michigan joined the study at about age 9 and were seen 

at the same times thereafter, resulting in 253 participants total. In-person assessments were 

completed at ages 2, 3, 5, 9, 18, 21, and 26. Additional parent-interviews were completed at age 

14. This sample has been described extensively in previous work (Anderson et al., 2014; Bal et 

al., 2015; Pickles et al., 2020).  

The current analyses include 492 assessments of 98 individuals with at least three 

Vineland assessments, at least one of which was completed after high school exit. Due to our 

specific focus on how school exit impacts DLS trajectories, we chose to only include individuals 

with at least one DLS data point following school exit. Participants in this subset did not 

significantly differ from participants lost due to missing data or attrition by gender X2(1, 253) 

= .18, p = .75, ethnicity = X2(1, 250) = 2.03, p = .27, caregiver education X2(1, 253) = 2.02, p 

= .18, recruitment site X2(1, 253) = 1.792, p = .41, ever/never having ASD X2(1, 253) = 2.46, p 

= .13, or IQ t(122) = .745, p = .45. However, excluded participants were more likely to be 

African American than included participants X2(4,98) = 11.46, p = .02. Descriptive 

characteristics of the subsample and total sample are displayed in Table 1. 

Procedures  



 11 

Questionnaires and direct testing, including the Autism Diagnostic Observation Schedule, 

Second Edition (ADOS-2; Lord et al., 2012), IQ tests chosen from a standard hierarchy 

(Anderson et al., 2014) and parent interviews conducted by a trained research assistant, 

specifically the Vineland Adaptive Behavior Scales, Second Edition (VABS-II; Sparrow et al., 

2005), the Autism Diagnostic Interview-Revised (ADI-R; Le Couteur et al., 2003) and the Social 

Emotional Functioning Interview (SEF-S & SEF-I; Rutter et al., 1988), were completed at 

participants’ homes. Parents and participants over 18 who were their own legal guardians gave 

written consent as required by the relevant institutional review board(s) prior to visits.  

Measures  

Daily Living Skills. The VABS (Vineland Adaptive Behavior Scales 2nd edition; Sparrow 

et al., 2005; Sparrow & Cicchetti, 1985) was used to assess daily living skills (DLS) during in-

person visits and a phone interview at age 14. The VABS is a caregiver-interview assessment of 

adaptive behavior composed of three domains: communication, daily living skills, and 

socialization. DLS is divided into three subdomains—personal, domestic, and community—

which each produce an age equivalent (AE) score approximating the chronological age of typical 

development which matches an individual’s abilities. For this study, subdomain AEs were 

averaged into an overall DLS age equivalent (DLS-AE; Bal et al., 2015).  

IQ. The Mullen Scales of Early Learning (Mullen, 1995) were administered at age 2. 

Later cognitive assessments were chosen from a standard hierarchy including the Weschler 

Intelligence Scale for Children (WISC; Wechsler, 1991), Wechsler Abbreviated Scale of 

Intelligence (WASI; Wechsler, 2011), Differential Abilities Scale (DAS; Elliott, 2007), and 

Mullen (Anderson et al., 2014; Risi et al., 2006). Ratio IQs were calculated when raw scores fell 

outside deviation score ranges. See Table 2 for IQs in adulthood. 
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Diagnosis. Clinicians made best-estimate diagnoses of ASD, other developmental 

disabilities, or typical development at each in-person visit, except age 3. 17 individuals in the 

current subset never received a diagnosis of autism despite numerous assessments. These 

individuals did not differ from participants with ASD in IQ (t(1, 76) = 0.41, p = .68), post-school 

education (X2(1, 97) = 0.12, p = .73) or employment outcomes (X2(1, 79) = 1.52, p = .22). Given 

considerable overlap in challenges faced during young adulthood and the importance of DLS for 

individuals with autism and other developmental disabilities, these 17 participants were analyzed 

in conjunction with ASD participants (Lord et al., 2020). Diagnoses were stable throughout 

childhood, though there was variability in a subset of participants which has been discussed 

elsewhere (Anderson et al., 2014; Lord et al., 2006). Participants’ most recent ADOS calibrated 

severity scores (CSS) are displayed in Table 2. 

 Education and Employment Status.  Data from parent-report demographic forms 

completed at ages 18, 21, and 26-years were used to determine participants’ education and 

employment status at two timepoints, 1) the first data collection timepoint after high school exit 

(M = 19.06 years, SD = 1.68) and 2) the most recent data collection timepoint at which the 

participant had been seen (M = 25.77 years, SD = 2.40). Employment was defined as current full- 

or part-time work, including employment with supports, but not including placement in 

vocational habilitation settings.  Education was defined as current full-or part-time attendance of 

a four-year institution, a two-year institution, or a vocational education/certification program. 

Participant education and employment outcomes were coded as 1 or 0, for present or absent.  

Data Analysis 

To examine DLS and to extend previous findings in this sample (Bal et al., 2019), group-

based trajectory modeling was performed using the traj plugin in Stata 16 (Jones et al., 2001; 
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Jones & Nagin, 2007, 2013). Group based trajectory modeling estimates developmental 

trajectories via maximum likelihood estimation using a general quasi-Newton procedure. 

Missing data are handled by estimating the model using all available information. The best 

fitting model (linear, quadratic, etc.) and number of trajectory groups were determined using 

Bayesian Information Criteria (BIC).  

Eight timepoints of VABS assessment were used as independent variables to analyze the 

latent grouping of individuals in their DLS-AE trajectories. Unconditional 2, 3, and 4 class 

models were compared using Bayesian Information Criterion (BIC) and the smallest group 

membership percentage (Figure 2). After classes were determined, higher order effects were 

tested to establish whether cubic, quadratic, linear, or intercept modeling best explained variation 

over time. To aid in model selection, the average posterior probabilities were evaluated to 

determine adequate model fit (above 0.70; Nagin et al., 2018). We then compared the 

composition of classes by diagnosis (Ever or Never ASD), gender, race, caregiver education, 

ADOS CSS scores, and education and employment statuses with chi square analyses (Table 3). 

The mixed procedure in Stata 16 was used to investigate rates of change in DLS-AE trajectories. 

The cut-off age for receipt of school-based services varies by state, individuals with ASD and 

other developmental disabilities exit school at different ages. In this sample, the average age of 

school exit was 20.01 (SD = 2.07, range 17-26). Multilevel modeling flexibly accounts for 

discrepancies in age while capturing individual variability. Binary logistic regressions were used 

to test the effect of DLS-AE trajectory on employment and education statuses, controlling for IQ, 

ADOS CSS, and race.  

Results 

Trajectories of DLS 
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A two-group model (Figure 2) was determined to be the best fit, based on the percentage 

of variance explained. The first trajectory group, Low DLS-AE, comprised 46.3% of the sample 

and was characterized by a linear increase in DLS, and the second group, Higher DLS-AE, 

comprised 53.7% of the sample and was characterized by a quadratic increase in DLS (Figure 2). 

Prior work by Bal and colleagues (2015) using the same longitudinal cohort up to age 21 found a 

Low DLS-AE trajectory comprising 66.2% of the sample, and a Higher DLS-AE trajectory 

comprising 33.8% of the sample.  As shown in Figure 2, the DLS-AE of the higher and lower 

trajectories were similar in early childhood but diverged with increasing age (Bal et al., 2015). In 

the present analyses, the Lower DLS-AE group’s linear trajectory was characterized by slow 

gains from ages 2-21, with a small dip in DLS-AE at age 26. The higher-DLS group’s quadratic 

trajectory was characterized by an increase in DLS-AE from ages 2-18, followed by a marginal 

increase in DLS-AE at age 21 and a decrease in DLS-AE at age 26 (Table 4). 

Rate of Change in DLS by Trajectory Group Before and After HS Exit 

 Multilevel modeling was used to investigate whether the slopes of the DLS-AE trajectory 

groups varied as a function of high school exit. The data were fit using a crossed-effects model 

with random slopes and intercepts for age, with race, IQ, ADOS CSS, and caregiver education as 

covariates. The model indicated that there was a significant effect of age (p < .001) on DLS-AE 

and a significant effect of high school exit (p = .002) on DLS-AE (Table 5). There was also a 

significant interaction between age and high school exit, indicating that participants in the higher 

DLS-AE trajectory finished high school at younger ages than participants in the low DLS-AE 

trajectory (p = .008). IQ (p < .001). Race (p = .01) also significantly contributed to the model. 

Prior to school exit, participants’ DLS trajectories increased with age. Upon school exit, the 

slope of participants’ DLS trajectories significantly declined (p < .01), suggesting participants’ 
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growth in DLS diminishes after school exit. In the low trajectory group, DLS-AE scores 

continued to increase through the mean age of high school exit (M = 21.15, SD = 1.97), but 

declined by age 26. In the higher trajectory group, after high school exit (M = 19.09, SD = 1.59), 

absolute DLS-AE scores continued to increase slightly, but with a marked decrease associated 

after school exit, from 0.95 points gain per year between ages 14-18, to 0.11 points gain per year 

between ages 18-21, with continued declines at age 26 (Table 4). 

DLS Trajectories and Adult Outcomes 

Chi-square analyses indicated participants in the Higher DLS-AE trajectory were 

significantly more likely to be in post-secondary education at the first timepoint after school exit 

(X2 = 21.89, p <.001) and significantly more likely to be employed at the most recent timepoint 

(X2 = 15.18, p <.001) than the Lower DLS-AE trajectory (Table 6). Binary logistic regressions 

were subsequently performed to assess the impact of DLS trajectory group on post-high school 

education and employment outcomes while controlling for covariates. In all regression models, 

IQ, DLS trajectory group and an IQ*DLS trajectory interaction term were entered in the first 

block. To account for the fact that participants not included in these analyses because of attrition 

or missing data were significantly more likely to be African American (p = .02) and participants 

in the higher DLS trajectory group had significantly lower ADOS CSS scores than participants in 

the low DLS trajectory, ADOS CSS and race were entered in the second block. 

The first block of the post-secondary education model was significant (X2 (3, n = 73) = 

24.47, p < .001). The model correctly classified 75.3% of cases. DLS trajectory group was a 

significant predictor of participation in post-secondary education at the first timepoint after high 

school exit (p = .017) and IQ was a marginally significant predictor (p = .071). The interaction 
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between IQ and DLS trajectory was not significant (p = .311).  The inclusion of race and ADOS 

CSS in the second block did not significantly contribute to the model (p = .187).  

The overall model of employment at the most recent contact was also significant (X2 (5, n 

= 58) = 27.54, p < .001). The model correctly classified 77.6% of cases. ADOS CSS was a 

significant predictor of employment at the most recent timepoint (p = .02). DLS trajectory group 

(p = .48), IQ (p = .98), IQ*DLS trajectory interaction (p = .41, and race (p = .56) were not 

significant predictors. Lower ADOS CSS predicted employment several years following high 

school exit.  

Discussion 

 The present study illustrates important changes in daily living skills that occur as 

individuals with autism enter adulthood. Replicating and extending prior work in this sample 

(Bal et al., 2015), we found participants’ DLS-AE trajectories increased with age prior to leaving 

the school system, at which point DLS-AE appeared to decline in the low trajectory group, and 

plateau, then decline in the higher trajectory group. On average, DLS-AE scores increased in the 

years preceding school exit and increased at a slower rate or declined following school exit. 

Additionally, even when controlling for IQ, higher DLS-AE scores predicted participation in 

post-secondary education, whereas ADOS CSS predicted employment after school exit. The 

gains in daily living skills individuals with autism make in childhood appear to lessen in 

adulthood, however, strong daily living skills remain a predictor of post-secondary education.  

The trajectories of DLS-AE seen here extend Bal et al.’s (2015) previous work in this 

sample. Other work has further shown that the DLS trajectories of adults with ASD in this 

sample fall below those of similarly followed IQ-equivalent adults with a history of 

neurodevelopmental disorders but not autism (Lord et al., 2020). However, more information on 
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later timepoints in adulthood is needed to confirm whether this change in DLS trajectories is a 

true decline rather than a temporary blip. The current findings are similar to Smith et al.’s (2012) 

results in a separate longitudinal sample indicating DLS trajectories decline in adulthood in 

individuals with ASD, with evidence of a trend that extended into middle adulthood. Smith et al. 

(2012) saw a steeper decline in DLS than seen in the current sample. This difference might be 

attributable to the wider age range of Smith et al.’s sample or our use of the Vineland Adaptive 

Behavior Scales (Sparrow et al., 2005), rather than the more concise Waisman Activities of 

Daily Living Scale (W-ADL; Maenner et al., 2013). Despite these differences in sampling and 

measurement, results of the present study and that of Smith and colleagues (2012) are similar.  

The DLS-AE slopes of both trajectory groups significantly decreased following school 

exit. By specifically testing the rate of change (i.e. slope) of DLS trajectories before and after 

school exit, this finding supports previous work suggesting DLS-AE trajectories decline in 

young adulthood (Bal et al., 2015; Smith et al., 2012). Previous work in adults with ASD found a 

significant slowing of improvements in autism symptom severity and internalizing problems 

following school exit (Taylor & Seltzer, 2010). This appears similar to the changes in DLS-AE 

seen in our sample between ages 18 and 21. Before declining at age 26, means in both DLS-AE 

trajectory groups increased from ages 18-21, but at a significantly slower rate than at earlier 

ages.  Considered together with the current findings, this suggests school exit is associated with 

changes in a constellation of characteristics in adults with ASD, perhaps in part due to a loss of 

school-based services (Laxman et al., 2019; Shattuck et al., 2011). However, more information is 

needed to determine individual factors that promote or inhibit growth during this developmental 

period. 
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Higher DLS-AE increased the likelihood of post-secondary education in our sample. 

Strong DLS, such as personal care, time management, and financial planning, are important to 

success in post-secondary education, and may serve as a protective factor for students with ASD. 

However, contrary to our hypotheses, less severe symptoms during the ADOS were a stronger 

predictor of employment than higher DLS-AE. One explanation is that the social-communicative 

deficits associated with ASD exacerbate hurdles associated with obtaining and maintaining 

employment. Thus, social-communicative abilities may play a stronger role in helping adults 

with ASD find or maintain employment than DLS. In a separate analysis of the same 

longitudinal cohort, Pickles et al. (2020) found ADOS CSS and verbal and nonverbal IQ at age 2 

significantly predicted adult outcome typology, including employment, but DLS at age 2 did not. 

In fact, DLS scores at age 2 were similar for the higher- and lower-DLS trajectory groups, 

despite considerable divergence in later in development (Figure 2). Meaningful variations in 

DLS amongst individuals with ASD may not become apparent until later childhood.  

This sample was drawn from a longitudinal cohort first evaluated nearly thirty years ago, 

and thus represents a unique group of adults with ASD. Further, the sample described here is 

relatively small. Attrition has reduced the number of African American participants in the 

longitudinal cohort.  

 Though the subsample of individuals without ASD included in this study is heterogenous, 

their adult outcomes appear more similar than different from those of individuals with ASD 

(Lord et al., 2020; Mawhood & Howlin, 1999). Both groups experience considerable difficulty 

transitioning to adulthood. Future work should continue examining similarities and differences in 

the adult outcomes of individuals with ASD and other neurodevelopmental disorders.  
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To determine the extent of the decline in DLS after high school exit—and if this decline 

continues into adulthood—future work on DLS should include individuals in middle and later 

adulthood (Mawhood & Howlin, 1999). At present, relatively little is known about adulthood in 

autism, and still less is known about middle and older adulthood autism (Piven & Rabins, 2011). 

Though some prior studies have included a subset of older adults with ASD (Smith et al., 2012; 

Taylor et al., 2014), work using a well-characterized cohort of individuals is needed to 

understand DLS-AE trajectories in middle and later adulthood. As increasing numbers of 

individuals with ASD enter adulthood each year (Roux et al., 2013), understanding the 

presentation of ASD in later stages of the life course should become a research priority.  

DLS is one of many factors that can contribute to the adult outcomes of individuals with 

ASD. In our sample, autism severity as measured by ADOS CSS was a stronger predictor of 

employment in adulthood than DLS-AE trajectory. Other characteristics, including IQ (Anderson 

et al., 2014; Pickles et al., 2020),  internalizing and externalizing symptoms (Taylor & Seltzer, 

2010; Woodman et al., 2016), and executive functioning (Kanne et al., 2011; Wallace et al., 

2016), both separately and in combination, likely also play a role in determining the adult 

outcomes of individuals with ASD, and should be examined further. Examinations of 

directionality in the relationship between DLS and adult involvement in employment and 

education are needed as well.  

There are many ways to conceptualize “good” adult outcomes in ASD (McCauley et al., 

2020). Education and employment were examined here as normative outcomes for young adults, 

however, these outcomes may not be appropriate nor desirable for all adults with autism (Black 

et al., 2019; Scott et al., 2019). The measures reported here do not touch upon subjective well-

being and other important markers of quality of life (McCauley et al., 2020; Pickles et al., 2020). 
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Given the heterogeneity of abilities and needs amongst individuals with ASD, future research 

should strive for broader, developmental conceptualizations of “good” outcomes (Bal et al., 

2018; Lounds Taylor, 2017; McCauley et al., 2020). 

Daily living skills are a predictor of positive outcomes in ASD, yet little is known about 

the course of daily living skills as individuals with ASD enter adulthood. The current study 

investigated the impact of high school exit on participants’ trajectories of daily living skills. 

Extending prior work in this sample (Bal et al., 2015), we found participants’ DLS-

AE trajectories increased with age prior to leaving the school system, at which point DLS-AE 

trajectories appeared to plateau, then decline. We found evidence of a significant change in DLS-

AE trajectories following school exit. Finally, we found that high DLS-AE scores predicted 

participation in post-secondary education, though ADOS CSS was a stronger predictor of 

obtaining employment after school exit. Future work is needed to examine the trajectories of 

DLS in middle and later adulthood and to consider intervention targets for bolstering DLS 

following school exit, possibly through increasing community involvement and independence in 

domestic activities and personal care. 
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  Current Subsample  
(n = 98) 

 Total Sample (N = 253)   
     

Participant Race 

 
White 

 
79   

179 
 

X2(1) = 3.52, p = .06 
 

 
Non-
White 

 
19   

74 

 

   
Participant Gender Male 77  203  X2(1) = 0.12, p = .72 

  
Female 

 
21   

50 
 

   
First Non-Verbal IQa M(SD) 74.04 (23.85)  69.65 (23.09)  t(340) = 1.19, p = .23 

    
First Verbal IQa M(SD) 48.80 (28.30)  44.71 (28.63)  t(340) = .42, p = .67 

    
Most Recent Non-Verbal 

IQb 
M(SD) 66.58 (40.30)  63.23 (40.40)  t(209) = .59, p = .55 

    
Most Recent Verbal IQb M(SD) 65.94 (42.56)  63.54 (42.75)  t(240) = .19, p = .23 

    
First ADOS CSS Scorea M(SD) 6.44 (3.00)  6.93 (2.92)  t(284) = 1.26, p = .24 

    
Most Recent ADOS CSS 

Scoreb 
M(SD) 5.89 (2.62)  5.45 (2.71)  t(208) = 1.16, p = .24 

    
aFirst IQ and ADOS Calibrated Severity Scores (CSS) were collected at the first time point participants were seen as part of this 
study (M = 2.38 years, SD = 0.43).  All participants were administered the Mullen Scales of Early Learning 30 at this time point.   
bMost Recent IQ and ADOS CSS were collected at the most recent time point participants were seen as part of this study (M = 
25.76 years, SD = 2.40). IQ assessments administered at this time were chosen from a standard hierarchy of assessments that 
varied with participants’ level of ability (see Anderson et al., 2014 for a detailed description of this hierarchy).  
 
 
 
 
 
 

Table 1. Descriptive Characteristics for the Current Subsample and Total Sample 
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Lower DLS-AE Higher DLS-AE    

n m(SD) n m(SD) t df p 

Non-verbal IQ 35  42.49(36.03) 42 86.1(34.19) 5.44 75 <.001** 

Verbal IQ 35 41.86(39.21) 42 84.24(36.53) 4.87 75 <.001** 

Full-Scale IQ 37 41(36.63) 47 83.68(36.53) 5.17 82 <.001** 

ADOS CSS Score 37 7.35(1.81) 46 4.78(2.69) 4.96 81 <.001** 

Table 2. IQ and autism severity scores by DLS-AE trajectory groups.  
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  Total Low DLS-AE High DLS-AE   

  N = 97 n = 42 n = 55   
  

n(%) ASD Non-
ASD ASD Non-

ASD   
  n = 35 n = 7 n = 45 n =10 X2 (df,N) p 
         

Gender 
Male 77 

(78.6) 28 3 42 4 
1.405(1,97) 0.31 

Female 21 
(21.4) 7 4 3 6 

Ethnicity 
Non-Hispanic/Latino 91 

(92.9) 33 6 41 10 
1.321(2,97) 0.52 Hispanic/Latino 5 (5.1) 2 1 2 0 

Prefer not to answer 2 (2.0) 1 0 1 0 

Race 
White 79 

(80.6) 28 6 37 8 
0.012(1,97) 1.00 

Non-White 19 
(19.3) 8 1 9 1 

Recruitment 
Site 

North Carolina 50 
(51.0) 15 6 22 6 

1.231(2,97) 0.54 Illinois 35 
(35.7) 17 0 17 1 

Michigan 13 
(13.3) 3 1 6 3 

Caregiver 
Education 

College degree or higher 19 
(19.5) 5 3 8 3 .014(1.97) 1.00 

Some college or less 78 
(80.4) 30 4 37 7   

         
 

Table 3. Descriptive Characteristics by DLS-AE Trajectory Groups  
`23v ,l 
 
 



 24 

 

 

 

             

 

Data Collection Time 
Point 

 Participant 
Age 

 

Higher DLS-AE Lower DLS-AE  

 n m(SD) Years 
Since 

School 
Exit 

DLS-AE Average 
Annual 
Change 

Years 
Since 

School 
Exit 

DLS-
AE Average 

Annual 
Change 

 

m(SD) m(SD) 

             
 

Before 
School Exit 

 
T2 

 
69 2.44 (0.38) 

  
-17 

 
1.70 

(0.78) N/A 

 
-19 

 
1.32 

(0.48) N/A 

 

 
T3 35 3.47 (0.37)  -16 2.09 

(0.43) 0.39 -18 1.58 
(0.67) 0.26 

 

 T5 59 4.97 (0.93)  -13 4.31(2.57) 0.74 -15 1.92 
(0.74) 0.17  

 
T9 83 9.87 (1.44)  -10 8.33 

(2.80) 1.01 -11 4.07 
(1.89) 0.54 

 

 
T14 78 14.14 

(0.39)  -5 10.85 
(2.85) 0.50 -7 5.34 

(2.35) 0.25 
 

 
T18 78 18.94 

(0.99)  -1 14.65 
(3.51) 0.95 -3 5.98 

(2.42) 0.16 
 

 
After 

School Exit 

T21 28 21.89 
(1.08)  2 15.00 

(3.40) 0.11 0 6.73 
(2.75) 0.25 

 

 T26 52 25.91 
(1.14)  7 14.28 

(3.02) -0.14 5 6.37 
(2.50) -0.10  

             

Table 4. Pre- and Post-School Exit Mean DLS-AE Domain Scores by Trajectory Group at Ages 2, 3, 5, 9, 14, 18, 21, and 26 
 

Note: The dashed black line indicates high school exit in the higher DLS-AE (m = 19.09, SD = 1.59) and lower DLS-AE 
trajectory groups (m = 21.15, SD = 1.97).  
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 Vineland DLS-AE  
Coefficient SE 95% Confidence Interval 

 

 (N = 91)  

 High School Exit 23.26** 7.34 8.86 37.66  

 Participant Age .48*** .03 .42 .54  

 Age x High School Exit  -.98** .37 -1.72 -.25  

 Race covariate -.51* .20 -.92 -.11  

 Adult IQ covariate 2.11*** .40 1.31 2.91  

 Caregiver Education covariate -.04 .34 -.72 .62  

 ADOS CSS covariate -.09 .10 -.30 .10  

 DLS-AE Trajectory Group  .87 .96 .10 7.58  

 

 

 

 

Table 5. Multilevel Model of Rates of Change Before and After High School Exit in DLS-AE  

* p < .05, **p <.01, ***p ≤ .001 
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  Total Trajectory 1 Trajectory 2 

    N n n 
 High School Exit     X2 p 
 Average Age m(SD)  20.01 (2.07) 21.15 (1.97) 19.09 (1.59)   
 

Currently Employeda? 
Yes 33 14 19 

0.036 0.85 
 No 63 28 35 
 

Currently in Educationb? 
Yes 34 4 30 

21.89 <.001  No 62 38 24 
 Most Recent Contact       
 Average Age m(SD)  25.76 (2.40) 26.31 (2.14) 25.33 (2.54)   
 

Currently Employed? 
Yes 39 8 31 

15.18 <.001 
 No 39 25 14 
 

Currently in Education? 
Yes 8 2 6 

1.09 0.29 
 No 70 31 39 

Table 6. Employment & Education Outcomes at High School Exit & Most Recent Contact by DLS-AE Trajectory Groups 
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Figure 1. This conceptual framework presents a simplified schematic of the differing skills needed to achieve normative adult 

outcomes in emerging adulthood in typical development and in ASD. Though many other skills may play a role in achieving 

normative outcomes, this figure is meant to illustrate that typically developing emerging adults can draw upon competencies in social 

communication and daily living skills as they strive to achieve normative outcomes. In contrast, emerging adults with ASD often lack 

adequate social communication competencies, and therefore their ability to achieve normative adult outcomes may be more strongly 

predicted by their competencies in daily living skills. 

Normative
Emerging 

Adulthood

Normative Adult 
Outcomes

(Employment, Independent
Living, Friendships)

Emerging 
Adulthood in 

Autism Spectrum 
Disorder

Areas of Necessary 
Competence

Daily Living Skills
(Personal Care, Domestic 

Chores, etc.)

Social 
Communication 

Skills

Figure 1. Conceptual Framework of Emerging Adulthood in ASD 
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 Figure 2. Trajectories of DLS-AE from 2 to 26 
 

Note: The dotted line indicates mean age of high school exit in our sample (m = 20.01, SD = 2.07). The dashed (m 
= 21.15, SD = 1.97) and solid (m = 19.09, SD = 1.59) lines indicate mean ages of high school exit in the Low 
DLS-AE and High DLS-AE groups, respectively.  
 

 

DLS-AE Trajectory Model Selection 

Model BIC Smallest 
Group % 

2 Class Model -2616.46 46.65050 
3 Class Model -2553.06 11.10786 
4 Class Model -2565.64 0.00102 

   

Note: Final Selected Model in Bold 
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