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Abstract

This study aims to extend the definition of quality of life (QoL) for adults with autism spectrum 

disorder (ASD, n=180, ages 23-60) by: (1) characterizing the heterogeneity of normative outcomes 

(employment, independent living, social engagement) and objective QoL (physical health, 

neighborhood quality, family contact, mental health issues); and (2) identifying predictors of 

positive normative outcomes and good objective QoL. Findings of an exploratory latent class 

analysis identified three groups of adults with ASD–Greater Dependence, Good Physical and 

Mental Health, and Greater Independence. Findings indicate that better daily living skills, better 

executive function, and more maternal warmth are associated with assignment to better outcome 

groups. Findings have implications for interventions designed to enhance achievement of 

normative outcomes and objective QoL.
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Introduction

The growing population of adults with autism spectrum disorder (ASD) has spurred 

increased interest in characterizing outcomes and quality of life (QoL) for this population. 

Research conducted to date generally indicates that a large majority of adults with ASD do 

not achieve the conventional markers of adulthood (i.e., becoming self-supporting, living 
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independently, and developing a network of friends). Their normative adult outcomes have 

thus been characterized as poor (e.g., Howlin et al. 2004; Eaves and Ho 1996; Seltzer et al. 

2004). Improvement in functioning, or “recovery” from ASD, has been noted in a very small 

proportion of individuals diagnosed with ASD in childhood whose autism symptoms 

eventually diminish to the point that they no longer meet diagnostic criteria (Anderson et al. 

2014), although these individuals generally still retain impairments that interfere with 

completely independent functioning and thus require some ongoing supports (Farley and 

McMahon 2014).

Fully characterizing the complex nature of adult life for all individuals, including individuals 

with ASD, necessarily goes beyond normative markers such as living independently and 

being self-supporting to include other aspects of QoL that further refine what it means to 

have a good life. For example, having good physical and mental health, adequate living 

conditions, and supportive and fulfilling social relationships can be conceptualized as factors 

that define a basic quality of life (Felce and Perry 1995). In individuals with intellectual 

disabilities, QoL has been conceptualized as a multi-element framework, including domains 

of emotional well-being, interpersonal relationships, material well-being, personal 

development, and physical well-being (Schalock 2004). Within the ASD literature, a small 

body of research has focused on QoL in adults with ASD in order to characterize outcomes 

more holistically. For example, Ruble and Dalrymple (1996) suggest an alternate model of 

“good outcomes” that takes into account objective markers of QoL (e.g., working in valued 

jobs, participating in family and community activities, learning to make choices, generally 

feeling happy). The generalizability of this research on normative outcomes and QoL in 

adults with ASD is limited, however, by a lack of consensus on how to best measure these 

important facets of functioning.

Beyond expanding the conceptualization of normative outcomes and objective QoL for 

adults with ASD, there is a need to (1) characterize the heterogeneity of normative outcomes 

and objective QoL among adults with ASD and (2) identify predictors of good outcomes and 

QoL. Longitudinal research conducted to date indicates that intelligence quotient (IQ) and 

verbal communication ability in early childhood are consistent predictors of improvements 

in ASD symptomatology in mixed IQ groups of adults who were diagnosed with ASD as 

children, although the association between these factors and outcomes tends to be less strong 

within groups of individuals without co-occurring intellectual disabilities (e.g., Cederlund et 

al. 2008; Farley and McMahon 2014; Howlin et al. 2004). In adulthood, independence in 

daily living skills emerges as a strong and significant predictor of symptom and behavioral 

profiles for adults with ASD (Woodman et al. 2015). In addition, increased maternal warmth 

and reduced maternal criticism are associated with decreased repetitive behaviors and autism 

symptoms over time (Greenberg et al. 2006; Smith et al. 2008). However, more research is 

needed to examine whether predictors of improvements in autism symptomatology and 

behavior profiles identified by extant research are also associated with normative outcomes 

and objective QoL.

The current research aims to advance conceptualization of QoL for adults with ASD by 

encompassing indicators of both normative outcomes (employment, independent living, 

social engagement) and objective QoL (good physical and mental health, quality of 
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neighborhood, family contact). The first goal of this research is to characterize the 

heterogeneity of outcomes for adults with ASD by identifying discrete groups of adults with 

ASD in terms of normative outcomes and objective QoL. The second goal is to identify 

predictors of group membership among adults with ASD. We hypothesized that adults with 

ASD who did not have an intellectual disability (ID), those who had better daily living skills, 

and those who were exposed to higher levels of maternal warmth and lower levels of 

maternal criticism would have better normative outcomes and objective QoL. Composite 

case studies illustrate the strengths and challenges of individuals in each discrete group.

Methods

Participants

Participants were drawn from an ongoing longitudinal study, the Adolescents and Adults 

with Autism Study (AAA; Seltzer et al. 2011), of 406 individuals with ASD and their 

families living in Wisconsin (n = 202) and Massachusetts (n = 204). Participants were 

recruited via agencies, schools, diagnostic clinics, and media announcements using identical 

recruitment procedures in both Wisconsin and Massachusetts.

In order to participate in the study, families had to meet a set of three inclusion criteria: (1) 

the family had a son or daughter 10 years of age or older; (2) the child had received a 

diagnosis on the autism spectrum from a medical, psychological, or educational 

professional, as reported by parents; and (3) administration of the Autism Diagnostic 

Interview-Revised (ADI-R; Lord et al. 1994) confirmed the parental report of an ASD. Of 

the 406 individuals in the sample, 384 (94.6%) met all criteria for Autistic Disorder on the 

ADI-R (qualitative impairments in communication and language; qualitative impairments in 

reciprocal social interaction; repetitive, restrictive, and stereotyped behaviors; and onset of 

symptoms prior to 36 months). The remaining 22 individuals (5.4%) did not meet full 

diagnostic criteria for Autistic Disorder on the ADI-R but demonstrated a pattern of 

impairments on the ADI-R consistent with their parent-reported diagnosis of Asperger's 

disorder or Pervasive Developmental Disorder-Not Otherwise Specified (PDD-NOS), and 

thus were also included in the sample.

The individuals included in the present research were 180 adults with ASD for whom 

outcome variable data were available from the 2011-2012 wave of data collection. 

Participants were between the ages of 23 and 60 (M = 33.5, SD = 7.9). The majority were 

male (75.0%), and more than half had been diagnosed with a co-occurring intellectual 

disability (52.2%).

Measures

We conceptualized QoL as reflecting three indicators of normative outcomes (social 

engagement, competitive employment, independent or semi-independent living) and four 

indicators of objective QoL (good physical health, good mental health, good quality of 

neighborhood, frequent contact with siblings and extended family). Each indicator was 

converted to a dichotomous variable where poor outcomes/QoL was coded as 0 and good 

outcomes/QoL was coded as 1. Normative standards were used as benchmarks to determine 
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“good” outcomes. These seven indicators were used to create the classes that characterize 

the heterogeneity of QoL in adults with ASD.

Normative Adult Outcomes

Employment: Based on the approach outlined in Taylor and Seltzer (2011), we coded 

employment status as competitively employed for 10 or more hours per week (1) or others 

(0).

Independent living: Independent living was dichotomized in order to represent those 

individuals who live either fully or semi-independently (1) and others (0). Our 

conceptualization of independent or semi-independent living included a range of living 

situations, from individuals who lived in their own home or apartment to individuals who 

lived with roommates but had regular but not full-time oversight by staff and/or family (i.e., 

less than 100% of the time).

Social engagement: Mothers reported the frequency of their son or daughter's socializing 

with friends or neighbors, and social engagement was dichotomized as individuals who 

socialized with friends or neighbors once per month or more often (1) and others (0).

Objective QoL

Physical health: Health status of the person with ASD was rated by the mother on a scale 

that has been shown to be a valid and reliable indicator of health and mortality (Idler and 

Benyamini 1997). Individuals who were rated as having good or very good physical health 

scored a 1, while all other individuals scored a 0.

Mental health: Mothers reported whether their child with ASD had a co-occurring mental 

health condition that was diagnosed by a medical provider. Conditions included were 

anxiety disorders, bipolar disorder, major depression, obsessive compulsive disorder, 

oppositional defiant disorder, post-traumatic stress disorder, and schizophrenia. Individuals 

with ASD who had a co-occurring mental health condition were given a score of 0, and 

individuals who did not were given a score of 1.

Quality of neighborhood: The degree of neighborhood disadvantage was scored using a 

method developed by Weden and colleagues (2008) with geocoding techniques based on the 

2010 Census and the FFIEC Geocoding/Mapping System. This method scores neighborhood 

disadvantage based on indicators of neighborhood quality, including air quality, upkeep, 

safety, recreation, abandoned buildings, and litter. Total scores are computed on a five-point 

Likert scale where 1=very high neighborhood disadvantage and 5=very low neighborhood 

disadvantage. Individuals who were rated as living in neighborhoods with low or very low 

neighborhood disadvantage were assigned a score of 1, while individuals who lived in other 

neighborhoods were assigned a score of 0.

Family contact: Mothers reported the frequency of contact the adult with ASD had with 

siblings and extended family, excluding parents. Individuals who scored a 1 saw a sibling or 

extended family member weekly or more often, while all other individuals scored a 0.
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Predictors of Class Membership—Intellectual disability status, age, lifetime autism 

symptomatology, daily living skills, executive function, maternal warmth, and maternal 

criticism were included as predictors of class membership for the purpose of this research. 

Data for the first three predictors of class membership were collected at earlier waves of the 

study, while the last four measures were collected concurrently with our normative outcome 

and objective QoL data.

Intellectual disability (ID) status: ID status was determined using a variety of sources 

including the Wide Range Intelligence Test (Glutting et al. 2000), the Vineland Screener 

(Sparrow et al. 1993), and a review of available educational records. For a full description, 

see Taylor and Seltzer (2010).

Age: Age was recorded based on date of birth.

Lifetime autism symptomatology: The Autism Diagnostic Interview-Revised (ADI-R; 

Lord et al. 1994) is a standardized diagnostic interview administered to the parent, which 

conforms to the diagnostic criteria for Autistic Disorder in the DSM-IV (American 

Psychiatric Association 2000). The interviewers participated in an approved training 

program for the ADI-R, and all interviews were tape recorded. This study used measures of 

lifetime autism symptoms and behaviors collected at the beginning of the longitudinal study. 

Past research has established the reliability, validity, specificity, and sensitivity of the ADI-R 

(Hill et al. 2001; Lord et al. 1997). We reported in past research (Taylor et al. 2014) on the 

inter-rater reliability of the ADI-R in our larger longitudinal study. Findings indicated that 

inter-rater reliability between the two interviewers and two supervising doctoral-level 

clinical psychologists averaged 89%, mean κ = .81.

Daily living skills: The Waisman Activities of Daily Living Scale (W-ADL; Maenner et al. 

2013) was used to assess daily living skills. Mothers rated the relative level of independence 

of the adult with ASD in 17 activities of daily living (e.g., preparing simple foods, 

grooming, managing finances) on a 3-point scale (0 = does not do at all, 1 = could do but 

does not/does with help, 2 = independent). Total scores were averaged across questions, and 

higher scores are indicative of better daily living skills. Reliability of the W-ADL was strong 

for the entire sample of adults with ASD (α = .93), and reliability was comparable by age 

group (i.e., young adult, ages 23-35, vs. middle-aged adult, ages 36+) and living status (i.e., 

lives fully or semi-independently vs. others).

Executive function: Executive function was measured using the adult version (Roth et al. 

2005) of the Behavior Rating Inventory of Executive Function (BRIEF-A; Gioia et al. 2000; 

Gioia et al. 2002), a 75-item, informant-report (here, mother-report) scale that measures 

executive function in the domains of behavior regulation, emotion regulation, and 

metacognition. This research used the Global Executive Composite, which is a composite of 

two index scores, the Behavioral Regulation Index (Inhibit, Shift, Emotional Control, Self-

Monitor) and the Metacognitive Index (Initiate, Working Memory, Plan/Organize, Task 

Monitor, Organization of Materials). Higher scores are indicative of poorer executive 

function. Reliability of the BRIEF-A was strong for the entire sample of adults with ASD (α 
= .89), and reliability was comparable by age group and living status.
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Maternal criticism: The Five Minute Speech Sample was used to code maternal criticism 

based on the coding manual developed by Magaña and colleagues (1986). Mothers were 

asked to speak for five uninterrupted minutes about their child with ASD. The speech 

sample was tape recorded, transcribed, and independently coded for components of 

expressed emotion, including warmth and criticism, among others by a single rater with over 

20 years of experience in coding the Five Minute Speech Sample. We reported in previous 

research (Greenberg et al. 2006) on the inter-rater reliability of our expressed emotion (Five 

Minute Speech Sample) data, including maternal warmth and maternal criticism. Findings 

indicated that agreement between our initial experienced rater and a second experienced 

rater was high, with 83.3%, κ = .67, agreement between the two raters. Number of critical 

remarks during the Five Minute Speech Sample were coded, with a minimum of 0 critical 

remarks and a maximum of 8 critical remarks.

Maternal warmth: Maternal warmth ratings were coded from the Five Minute Speech 

Sample. Ratings of maternal warmth were based on guidelines established by the 

Camberwell Family Interview (Vaughn and Leff 1976) and based on (a) tone of voice; (b) 

spontaneity of expression of sympathy; and (c) expression of interest in the child with ASD. 

Level of warmth was rated on a 5-point scale where 0 represented no warmth and 4 

represented high warmth. As noted above, inter-rater reliability for our maternal warmth 

measure reported in previous research was high (Greenberg et al. 2006).

Additional Descriptive Variables

Although not used as predictors, we also report on additional descriptive variables in order 

to better characterize the groups of adults with ASD that were identified by our analyses. 

These measures included biological sex, age of diagnosis, primary diagnosis, family living 

status, and psychotropic medication use. Data for the first three descriptive variables were 

collected at earlier waves of the study, while the last three measures were collected 

concurrently with our normative outcome and objective QoL data.

Biological sex—Biological sex was recorded based on parent report.

Age of diagnosis—Age at first ASD diagnosis was reported by mothers as well as the 

specific diagnosis on the autism spectrum (Autistic Disorder, Asperger's disorder, or PDD-

NOS), and the youngest age of diagnosis was recorded for individuals who reported an age 

of diagnosis for more than one category of ASD.

Primary diagnosis—Primary ASD diagnosis was reported by mothers as Autistic 

Disorder, Asperger's disorder, PDD-NOS, or other.

Family living status—Respondents were asked if the adult with ASD lived at home with 

his or her parents. Individuals who lived with their parents scored a 1, and individuals who 

did not live with their parents scored a 0.

Psychotropic medication use—Respondents were asked if the adult with ASD was 

currently taking any prescription psychotropic medications. Adults with ASD scored a 0 if 
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they were not taking any psychotropic medications and a 1 if they were taking one or more 

psychotropic medications. Experimental medications were not included.

Analytic Approach

Prior to investigating the primary analytic aims of this research, preliminary analyses were 

conducted to check assumptions associated with the statistical tests and inform the primary 

analyses about the potential effects of demographic heterogeneity. Missing data (6.1% of 

data on maternal warmth and maternal criticism) were imputed using the expectation-

maximization algorithm, which results in less biased parameter estimates than mean or 

regression imputation (Dempster et al. 1977; Honaker et al. 2011; Schafer and Graham 

2002; Schlomer et al. 2010).

The first objective of this research was to characterize the heterogeneity of outcomes for 

adults with ASD by identifying discrete groups of adults with ASD based on a combination 

of factors that are indicative of normative outcomes and objective QoL. Latent class analysis 

(LCA) was applied without a priori hypotheses about the nature of latent class categorization 

that might be found in order to identify and characterize classes of adults with ASD with 

similar normative outcome and objective QoL profiles. LCA is a type of mixture-model that 

characterizes classes (or groups) of similar cases within which the manifest variables used to 

measure class membership are statistically independent, among a set of categorical variables 

(Hagenaars and McCutcheon 2002; Linzer and Lewis 2011; Agresti 2002; Bandeen-Roche 

et al. 1997). In the current study, LCA was used in order to identify the smallest number of 

classes of adults with ASD required to account for the observed associations between 

manifest variables. Power estimates outlined by Dziak, Lanza, and Tan (2014) suggested that 

a sample size of 88 would be needed to detect a large effect (w=.5) for a model such as ours 

that included seven items. Multiple LCA models were fitted starting with a one-class model, 

increasing the number of classes to a 10-class model using R package poLCA (using R 

version 3.2.1), which is designed to handle polytomous outcome variables (Linzer and Lewis 

2011) and performs well when using dichotomous outcome variables (Haughton et al. 2009). 

Bayesian information criteria (BIC) and Akaike information criteria (AIC) measures were 

compared across models, and the model that minimized both BIC and AIC was chosen as 

the best fitting model (Agresti 2002; Hagenaars and McCutcheon 2002; Bandeen-Roche et 

al. 1997). In addition, entropy values approaching one were deemed to be indicative of clear 

delineation of classes, which helped to confirm power estimates (Celeux & Soromenho 

1996). Because poLCA does not automatically search for the best fitting model, a script was 

run in order to search for the best fitting LCA model among 500 iterations of two-to 10-class 

models (Haughton et al. 2009; Linzer and Lewis 2011).

The second objective of this research was to identify predictors of class membership among 

adults with ASD. In order to accomplish this, a multinomial logistic regression model 

(Hosmer et al. 2013) of class membership was used to test the extent to which individual 

factors predict class membership. Class membership was recorded for each individual for the 

best fitting LCA mode. Predictors were demographic characteristics (ID status, age) and 

descriptive characteristics (W-ADL, lifetime ADI social, lifetime ADI behaviors, executive 

function, maternal criticism, maternal warmth) that were not included in the LCA model, 
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although descriptive statistics for variables included in the multinomial logistic regression 

model are reported by class. This model expresses the effect of individual predictors on the 

odds that an adult with ASD will belong to one class over another.

Finally, we present composite cases that best represent individuals within each class.

Results

Characteristics of Adults with ASD

In the current sample of 180 adults with ASD, only 20.0% (n = 36) were competitively 

employed for 10 or more hours per week, 21.1% (n = 38) lived independently or semi-

independently, and 27.8% (n = 50) socialized with friends or neighbors once a month or 

more often, all indicators of normative adult outcomes. In total, only 2.8% (n = 5) of our 

sample of adults with ASD achieved all three of these good normative outcomes. Adults 

with ASD fared somewhat better in their objective QoL ratings. Of the current sample, 

80.0% (n = 144) had good or very good physical health and an equal number lived in a good 

or very good neighborhood. However, only half (47.8%; n = 86) did not have a co-occurring 

mental health condition and fewer than half (47.2%; n = 85) spent time with their siblings 

and extended family once a week or more often. In total, 13.9% (n = 25) of our sample of 

adults with ASD achieved all four of these indicators of objective QoL. However, only two 

individuals (1.11%) achieved all seven markers of good normative outcomes and objective 

QoL.

Of the adults with ASD in our sample who had been diagnosed with a co-occurring mental 

health condition (n = 86), the majority (80.2%) were diagnosed with anxiety disorder or 

obsessive-compulsive disorder (55.8%), while a smaller proportion of those individuals had 

diagnoses of depression (24.4%), bipolar disorder (11.6%), posttraumatic stress disorder 

(5.8%), oppositional defiant disorder (3.5%), or schizophrenia (3.5%). Percentages overlap 

because some individuals with co-occurring mental health conditions have more than one 

diagnosis.

Model Selection

Combined, the fit statistics displayed in Table 1 indicated that either a one- or three-class 

model was most appropriate. While the BIC statistic indicated that a one-class model was 

most appropriate (i.e., lowest BIC), the AIC statistic indicated that a three-class model was 

most appropriate (i.e., lowest AIC). However, examination of the distributions of manifest 

variables for the one- and three-class models suggested that the three-class model more 

accurately distinguished a group of individuals who were neither competitively employed 

nor living independently and was thus more parsimonious. Consequently, a three-class 

model consisting of Class 1 (Greater Dependence), Class 2 (Good Physical and Mental 

Health), or Class 3 (Greater Independence) was selected. Names of the three latent classes 

were chosen by the authors.
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Classification Findings

Displayed in Table 2 are the conditional item response probabilities of the manifest variables 

for each latent class. Table 3 displays the characteristics of individuals who were predicted 

to belong to the three classes.

Results indicate that Class 1 is the largest (44.44%) of the three classes. None of the adults 

with ASD in this group were employed in competitive jobs, nor lived independently or semi-

independently, and almost none of them socialized with friends at least monthly. Overall, the 

Greater Dependence group had the poorest overall normative outcomes (Table 3).

Class 2 (37.22%), labeled the Good Physical and Mental Health group, is comprised of 

individuals who are physically and mentally healthy and who live in a low disadvantage 

neighborhood, indicators of objective QoL. However, fewer than 10% live independently. As 

noted below, most (64%) lived with family.

Class 3 (18.33%) is the smallest of the three groups and is comprised of adults with ASD 

who are more independent, but are less physically and mentally healthy than the other two 

groups. Described here as the Greater Independence group, these individuals have the best 

overall normative outcomes, given that a large proportion of individuals classified in this 

group live independently or semi-independently and are competitively employed. With 

respect to their objective QoL, individuals classified into the Greater Independence group 

have more mental health problems, live in neighborhoods with greater disadvantage, and 

have poorer physical health than individuals classified into the Good Physical and Mental 

Health group.

Demographic and Descriptive Characteristics of Three Classes

In addition to manifest variables included in the LCA model, we analyzed differences 

between classes on a number of pertinent demographic and descriptive variables using a 

series of independent samples t-tests. Table 3 displays demographic and descriptive variables 

that further characterize participants who were determined to be members of each of the 

three classes.

Members of the Greater Dependence group differed significantly from members of the other 

two classes on several variables (see Table 3). They were more likely to have an intellectual 

disability, to have a primary diagnosis of Autistic Disorder, to have poorer daily living skills, 

and to be more impaired with respect to ADI social behaviors. Members of the Good 

Physical and Mental Health group and the Greater Independence group differed from each 

other in several respects. Members of the Good Physical and Mental Health group were 

more likely to live with parents, and their mothers were rated as expressing more warmth. 

Members of the Greater Independence group had better executive functioning but they had 

poorer mental health and their mothers were rated as expressing more criticism. Of note, the 

three groups were composed of between one-third and two-thirds of individuals with ID, and 

the Good Physical and Mental Health and Greater Independence groups do not differ in their 

likelihood of having a co-occurring ID.
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Predictors of Class Membership

After individuals were classified into discrete classes, two simultaneous multinomial logistic 

regression models of class membership were developed in order to better understand the 

relationship between demographic and descriptive characteristics of the adults with ASD in 

our sample and their assignment to either the Greater Dependence, Good Physical and 

Mental Health, or Greater Independence groups. In order to fully characterize differences 

between pairs of groups (i.e., Class 1 vs. Class 2, Class 1 vs. Class 3, and Class 2 vs. Class 

3), Class 1 (Greater Dependence) was set as the reference group for the first model, and 

Class 3 (Greater Independence) was set as the reference group for the second model. Table 4 

presents summary statistics of these models, which are described below. Although reported 

in Table 4, results of the Model 2 contrast between Classes 1 and 3 are not reported in text 

because they are redundant with Model 1 results.

Good Physical and Mental Health vs. Greater Dependence (see Table 4, Model 
1)—In Model 1, the likelihood of membership to the Good Physical and Mental Health 

group over membership to the Greater Dependence group increased by a factor of 1.106 for 

each additional point on the W-ADL (signifying greater independence in daily living skills), 

B = .101, χ2(1) = 12.297, p < .001, exp(B) = 1.107. In addition, the likelihood of 

membership to the Good Physical and Mental Health group over the Greater Dependence 

group decreased by a factor of .966 for each additional unit on the BRIEF-A (signifying 

fewer executive functioning limitations), B = -.035, χ2(1) = 5.753, p = .016, exp(B) = .966. 

There was no significant association between class membership and ID status, age, lifetime 

ADI social, lifetime ADI behaviors, or maternal criticism.

Greater Independence vs. Greater Dependence (see Table 4, Model 1)—
Similarly, the likelihood of membership to the Greater Independence group over 

membership to the Greater Dependence group increased by a factor of 1.189 for each 

additional point on the W-ADL, B = .173, χ2(1) = 18.329, p < .001, exp(B) = 1.189. In 

addition, the likelihood of membership to the Greater Independence group over membership 

to the Greater Dependence group decreased by a factor of .530 for each additional unit of 

maternal warmth, B = -.635, χ2(1) = 5.256, p = .022, exp(B) = .530. There was no 

significant association between class membership and ID status, age, lifetime ADI social, 

lifetime ADI behaviors, or maternal criticism.

Good Physical and Mental Health vs. Greater Independence (see Table 4, 
Model 2)—The likelihood of membership to the Good Physical and Mental Health group 

over the Greater Independence group increased by a factor of 1.857 for each additional unit 

of maternal warmth, B = .619, χ2(1) = 5.209, p = .022, exp(B) = 1.857. There was no 

significant association between class membership and ID status, age, lifetime ADI social, 

lifetime ADI behaviors, or maternal criticism.

Overall, findings of multinomial logistic regression models related to predictors of class 

membership indicated that better daily living skills predicted membership to either the Good 

Physical and Mental Health or Greater Independence groups over the Greater Dependence 

group. Better executive function predicted membership to the Good Physical and Mental 
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Health group over the Greater Dependence group. Finally, more maternal warmth predicted 

membership to the Good Physical and Mental Health group over the Greater Independence 

group. Age, ID status, and autism symptomatology did not predict class membership.

Post-Hoc Analyses

Given the broad age range of participants in this study (i.e., 23 through 60), we performed a 

series of post-hoc analyses in order to assess the impact of age on our findings. These 

analyses divided participants into two age groups, young adult (n = 130, ages 23-35) and 

middle-aged adult (n = 50, ages 36+). Descriptively, the two groups differed in several 

respects. Middle-aged adults were more likely than young adults to have a co-occurring 

intellectual disability, χ2 = 6.91, p = .01, live outside of the family home, χ2 = 14.12, p < .
001, have been diagnosed with ASD later in childhood, t = -2.194, p = .03, and have a 

primary diagnosis of autism,χ2 = 6.85, p = .009. Middle-aged adults also had significantly 

poorer daily living skills, t = 2.81, p = .005, and greater impairments in social skills, t = 
-3.48, p = .001. These cohort differences motivated the examination of the major study 

analyses to determine if the patterns regarding adult outcomes held across cohorts.

We examined age effects with respect to (1) the extent to which the individuals in the two 

age groups differed in their achievement of normative outcomes and objective QoL, (2) the 

extent to which there were differences in the proportion of individuals in the two age groups 

who were classified into each of the three latent classes, and (3) whether age group (rather 

than a continuous measure of age) predicted class membership when the multinomial 

logistic regression analyses (Table 4) were repeated. We conducted these post-hoc analyses 

to best account for the potential differences between the two age groups in both the contexts 

that they experience and the likely cohort effects related to changing diagnostic and 

intervention practices for individuals with ASD during the past 20 years.

Findings of these post-hoc analyses revealed first that young adults and middle-aged adults 

fared similarly as a group in terms of their normative outcomes and objective QoL, except 

that a significantly larger proportion of young adults than middle-aged adults were engaged 

in competitive employment, t = 8.48, p = .004. Second, the proportion of individuals 

classified into each of the three latent classes did not differ by age group, χ2 = 3.76, p = .15. 

Finally, results of the two multinomial logistic regression models were equivalent when 

continuous age was replaced with age group.

Case Examples

The following cases, which represent anonymized composite cases, provide examples of 

individuals classified into each of the three groups.

Greater Dependence—Jacob, age 44, was diagnosed with an intellectual disability at two 

years, but was given an autism diagnosis at age six. He is able to respond to questions with 

one-word answers and point to things that he wants, although his parents describe him as 

being more aware of the world than he is able to verbalize. Jacob is very interested in 

watches and has a difficult time focusing on the world around him when someone in the 

room is wearing a watch that he has not examined before. He enjoys participating in 
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recreational activities with other individuals with disabilities several times per week. Jacob 

also attends church services and sees his sister and extended family several times per month. 

He currently participates in an adult day program and a sheltered workshop, and he lives 

with his parents. Jacob's parents have expressed concerns about what will happen to him 

following their death.

Good Physical and Mental Health—Alex, age 23, was diagnosed with autism at the 

age of five, although her parents first noticed that something was different around 18 

months. She has an average IQ score. Alex's parents are well-educated: her father has a high-

level professional job and her mother stayed home in order to help manage her care. Alex 

was very involved in school as a child and adolescent, and even served as the manager for 

the basketball team during high school, largely because of the high-quality special education 

services in her local school district. After graduating from high school, Alex matriculated to 

the local community college where she is studying graphic design, and she spends her 

weekends working at a local bead store owned by a family friend. She lives with her parents, 

who help her eat healthy meals and get to and from work and school. Alex's parents are 

hopeful that she will be able to matriculate to a four-year college after finishing her 

associate's degree this year, and have plans to purchase an apartment for her close to school 

that she can live in with a roommate.

Greater Independence—Rich, age 31, was diagnosed with Asperger's disorder at the age 

of seven after struggling with behavioral control and social interaction for much of his early 

childhood. He also has co-occurring anxiety and depression. While Rich has an IQ over 130, 

graduated from college, and completed a Ph.D. in Medieval Studies, he moved back home 

after finishing his education and was unable to find a job for a year. He now lives on his own 

in a studio apartment close to downtown and works full-time at a bank as a data 

management specialist, making slightly above minimum wage. Although Rich was able to 

establish some friendships with individuals living in his dorm in college, he was unable to 

maintain those friendships after moving out of the dorm. In his free time, Rich travels to 

gaming conventions and is trying to find a girlfriend who shares his interests in role-playing 

games (specifically, Dungeons and Dragons).

Discussion

This study sought to describe normative outcomes and objective QoL in adults with ASD, 

characterize the heterogeneity of normative outcomes and objective QoL, and identify 

predictors of QoL in this population. Findings from the current study align with a growing 

body of research that characterizes outcomes and QoL for adults with ASD as relatively 

poor (e.g., Levy and Perry 2011; Howlin et al. 2004; Seltzer et al. 2004; Anderson et al. 

2014). Overall, only two individuals in our study achieved all seven markers of normative 

outcomes and objective QoL, a finding that further supports this characterization. In terms of 

normative outcomes, the great majority of adults with ASD in our sample were unemployed, 

did not live independently or semi-independently, and did not socialize with friends even 

monthly. Their objective QoL was somewhat better: most of the adults with ASD in our 

sample were physically healthy and lived in good neighborhoods. However, only about half 
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saw their siblings and extended family frequently and nearly half had a co-occurring mental 

health condition.

Our analyses classified adults with ASD into three groups with distinct patterns of normative 

outcome and objective QoL. The first group was the largest and was comprised of 

individuals who experienced “Greater Dependence.” These individuals generally did not live 

independently or semi-independently, work in a competitive job, or spend time with friends. 

They also tended to have poorer daily living skills, which limited their level of overall 

independence. The Greater Dependence group had the worst overall normative outcomes 

and objective QoL. The case of Jacob illustrated the Greater Dependence group well as he is 

an individual who has very limited independence, but who experiences a degree of 

satisfaction from the supported social and vocational experiences that he has on a regular 

basis. However, like many parents, Jacob's parents are concerned about his future QoL after 

their death.

The second group was the “Good Physical and Mental Health” group and was comprised of 

individuals who are physically and mentally healthy and live in good neighborhoods. The 

individuals classified into the Good Physical and Mental Health group experienced better 

normative outcomes than individuals in the Greater Dependence group. Individuals 

classified into the Good Physical and Mental Health group are distinguished from 

individuals in the Greater Independence group by greater maternal warmth and continued 

co-residence with parents. The case of Alex describes a woman who has succeeded in school 

despite her many challenges and who has parents who have helped her immensely to find a 

place for herself in which she can contribute and find a degree of stability.

Finally, the third group is the “Greater Independence” group. These individuals tended to be 

employed in competitive jobs and live independently. However, their lives are not without 

challenges. Interestingly, individuals in the Greater Independence group experienced 

objective QoL that did not differ markedly from that of individuals in the Greater 

Dependence group, although their normative outcomes were better. Rich illustrated the 

Greater Independence group well in that he was able to complete college and obtain an 

advanced degree, but he did not find work in his field and struggled to maintain his 

independence and social relationships despite his many successes.

This research additionally sought to identify predictors of membership to these three classes. 

Findings indicated that better daily living skills predicted membership in either the Good 

Physical and Mental Health or Greater Independence classes over the Greater Dependence 

class. Additionally, better executive function predicted membership to the Good Physical 

and Mental Health class over the Greater Dependence class. Findings also indicated that 

more maternal warmth and better executive function predicted membership to the Good 

Physical and Mental Health class over the Greater Independence class. Notably, age, ID 

status, and autism symptomatology did not predict class membership.

Our post-hoc analyses examined the impact of age group (i.e., young adults versus middle-

aged adults) on class membership in order to assess potential cohort effects related to 

changing diagnostic and early intervention practices. Interestingly, results of these analyses 
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did not reveal any statistically significant differences in the proportion of young adults or 

middle-aged adults assigned to each of the three classes. With the exception of our finding 

that a significantly greater proportion of young adults than middle-aged adults were 

competitively employed, these two age groups did not differ significantly in their normative 

outcomes or objective QoL. This finding is unexpected because of hypothesized cohort 

effects, yet suggests that factors unrelated to early diagnosis and intervention may lead to 

differing patterns of normative outcomes and objective QoL for all adults regardless of age.

Although limited in scope, there is some evidence in the literature that indicates that there 

may be a small number of individuals with ASD who experience relatively good outcomes, 

and subsequently few challenges, in adulthood (Anderson et al. 2014; Cederlund et al. 2008; 

Eaves and Ho 1996; Farley and McMahon 2014; Howlin et al. 2004). Our results reveal that, 

indeed, there may be a number of individuals with ASD who experience greater 

independence in adulthood, an outcome that many might classify as a “good outcome.” 

However, independence does not come without a number of challenges and greater potential 

for instability and, in turn, poorer QoL, for the adults with ASD classified into the Greater 

Independence group. It is important to note that individuals with better normative outcomes 

in our sample largely experienced poorer overall objective QoL. This finding that good 

normative outcomes do not necessarily lead to good objective QoL in adults with ASD 

indicates that the bigger picture of outcomes and QoL for adults with ASD is more nuanced 

than expected. It is possible that the Greater Independence group, with their high rates of co-

occurring mental health diagnoses, may have an increased likelihood of having strained 

relationships with family.

The conceptualization of normative outcomes and objective QoL reported herein may set the 

bar too high for adults with ASD. For example, many individuals without ASD do not see 

siblings or extended family on a weekly basis. However, literature on the perspectives of 

individuals with ASD (e.g., Sperry and Mesibov 2005) and their parents (e.g., Cooney 2002) 

indicates that there is a great desire for full social inclusion in adulthood that necessarily 

incorporates the development and maintenance of interpersonal relationships, involvement in 

competitive and stimulating work environments, and maintenance of good physical and 

mental health. Thus, we argue that while our conceptualization of good normative outcomes 

and objective QoL may be a high bar relative to the current realities for individuals in 

contemporary society, this conceptualization represents the desires of many adults with ASD 

and their families. It must be noted, however, that while a very small proportion of adults 

with ASD in our sample achieve fully “good” normative outcomes and objective QoL as it is 

conceptualized herein, there are many ways in which adults with ASD can have a good life, 

with objective QoL being good for most in the sample. For example, in the case of Alex, 

although she was not living independently, she had good health, was employed in a fulfilling 

job, and had good QoL with her family's support. This finding aligns with the developmental 

psychopathology concept of equifinality, which posits that the same outcome (i.e., having a 

good life) can be reached via a number of different developmental pathways (Cicchetti and 

Rogosch 1996).

This study is not without limitations. One limitation is that the included individuals had been 

participating in research for almost 15 years at the time of data collection, and thus may not 
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be representative of all adults with ASD whose families are not accustomed to participating 

in research. In addition, the individuals in the current sample are primarily of European 

American descent and come from relatively highly-educated families, thus limiting the 

generalizability of findings to individuals from different racial, ethnic, and/or socioeconomic 

groups. Finally, our sample had a higher proportion of individuals with ID (52.2%) than 

would be expected in the general population of individuals with ASD based on the most 

recent estimates from the Centers for Disease Control and Prevention (CDC) of 31% with a 

co-occurring ID (CDC, 2014), which potentially limits the generalizability of our findings.

Despite these limitations, a number of conclusions and implications for practice and future 

research can be drawn from our findings. This research proposed a broad conceptualization 

of normative outcomes (employment, independent living, social engagement) and objective 

QoL (physical and mental health, quality of neighborhood, family contact) that takes into 

account many facets of life, is long-term in nature, and may be variable over time. 

Interestingly, our findings indicate that normative outcomes and objective QoL for adults 

with ASD may be quite nuanced; having good normative adult outcomes may not 

necessarily be accompanied by good objective QoL, and vice versa. This finding has 

important implications for research and practice in the development of treatments and 

interventions designed to improve outcomes for adults with ASD. These interventions 

should include activities of daily living interventions for individuals with ASD of all ages 

and family support to promote warmth. A continued need for mental health services for 

adults with ASD is evident in the results of this research. It is additionally important for 

clinicians, researchers, and policymakers to note that an individual who appears to be doing 

well in terms of their normative outcomes may, in fact, have QoL that is quite poor in other 

respects. Thus, future research should take care to both classify observed outcomes and 
individuals' satisfaction with life when evaluating the impact of interventions and services.

Notably, there appears to be a relatively strong association between better daily living skills 

and membership to a group with better normative outcomes and objective QoL. In addition, 

greater maternal warmth also seems to predict membership to a group with better normative 

outcomes and objective QoL. These predictors of normative outcomes and objective QoL are 

likely modifiable and could thus be targeted by interventions in the future. The development 

of an intervention that targets daily living skills among adults with ASD is a logical next 

step, especially considering the lack of available and effective psychosocial interventions for 

adults with ASD (Bishop-Fitzpatrick et al. 2013; Smith, Greenberg, & Mailick 2012).

Acknowledgments

This study was supported by grants from the National Institute on Aging (R01 AG08768, Marsha R. Mailick, PI), 
the National Institute of Child Health and Human Development (T32 HD07489, Marsha R. Mailick, PI), and 
Autism Speaks (7724, Marsha R. Mailick, PI). We are extremely grateful to the families who participated in this 
study; without their generous support and commitment, our research would not be possible. We are also grateful for 
the support we received from the Waisman Center (P30 HD03352, Albee Messing, PI).

References

Agresti, A. Categorical Data Analysis. 2nd. Hoboken, NJ: Wiley; 2002. 

Bishop-Fitzpatrick et al. Page 15

J Autism Dev Disord. Author manuscript; available in PMC 2017 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



American Psychiatric Association. Diagnostic and statistical manual of mental disorders. 4th. 
Washington, DC: American Psychiatric Association; 2000. 

Anderson DK, Liang JW, Lord C. Predicting young adult outcome among more and less cognitively 
able individuals with autism spectrum disorders. Journal of Child Psychology and Psychiatry. 2014; 
55(5):485–494. [PubMed: 24313878] 

Bandeen-Roche K, Miglioretti DL, Zeger SL, Rathouz PJ. Latent variable regression for multiple 
discrete outcomes. Journal of the American Statistical Association. 1997; 92(440):1375–1386.

Bishop-Fitzpatrick L, Minshew NJ, Eack SM. A systematic review of psychosocial interventions for 
adults with autism spectrum disorders. Journal of Autism and Developmental Disorders. 2013; 
43(3):687–694. [PubMed: 22825929] 

Cederlund M, Hagberg B, Billstedt E, Gillberg I, Gillberg C. Asperger syndrome and autism: A 
comparative longitudinal follow-up study more than 5 years after original diagnosis. Journal of 
Autism and Developmental Disorders. 2008; 38(1):72–85. [PubMed: 17340200] 

CDC. Prevalence of autism spectrum disorder among children aged 8 years - Autism and 
Developmental Disabilities Monitoring Network, 11 Sites, United States, 2010. Surveillance 
Summaries, MMWR 2012. 2014; 63(SS02):1–21.

Celeux G, Soromenho G. An entropy criterion for assessing the number of clusters in a mixture model. 
Journal of Classification. 1996; 13(2):195–212.

Cicchetti D, Rogosch FA. Equifinality and multifinality in developmental psychopathology. 
Development and Psychopathology. 1996; 8(04):597–600.

Cooney BF. Exploring perspectives on transition of youth with disabilities: Voices of young adults, 
parents, and professionals. Mental Retardation. 2002; 40(6):425–435. [PubMed: 12408745] 

Dempster AP, Laird NM, Rubin DB. Maximum likelihood from incomplete data via the EM algorithm. 
Journal of the Royal Statistical Society. 1977; 39(1):1–38.

Dziak JJ, Lanza ST, Tan Z. Effect size, statistical power and sample size requirements for the bootstrap 
likelihood ratio test in latent class analysis. Structural Equation Modeling. 2014; 21(4):534–552. 
[PubMed: 25328371] 

Eaves L, Ho H. Brief report: Stability and change in cognitive and behavioral characteristics of autism 
through childhood. Journal of Autism and Developmental Disorders. 1996; 26(5):557–569. 
[PubMed: 8906456] 

Farley, MA.; McMahon, B. Range of outcomes and challenges in middle and later life. In: Volkmar, 
FR.; Reichow, B.; McPartland, JC., editors. Adolescents and Adults with Autism Spectrum 
Disorders. New York: Springer; 2014. p. 211-238.

Felce D, Perry J. Quality of life: Its definition and measurement. Research in developmental 
disabilities. 1995; 16(1):51–74. [PubMed: 7701092] 

Gioia, GA.; Isquith, PK.; Guy, SC.; Kenworthy, L. Behavior Rating Inventory of Executive Function: 
BRIEF. Odessa, FL: Psychological Assessment Resources; 2000. 

Gioia GA, Isquith PK, Retzlaff PD, Espy KA. Confirmatory factor analysis of the Behavior Rating 
Inventory of Executive Function (BRIEF) in a clinical sample. Child Neuropsychology. 2002; 8(4):
249–257. [PubMed: 12759822] 

Glutting, J.; Adams, W.; Sheslow, D. Wide Range Intelligence Test: WRIT. Wilmington, DE: Wide 
Range; 2000. 

Greenberg JS, Seltzer MM, Hong J, Orsmond GI. Bidirectional effects of expressed emotion and 
behavior problems and symptoms in adolescents and adults with autism. American Journal on 
Mental Retardation. 2006; 111(4):229–249. [PubMed: 16792426] 

Hagenaars, JA.; McCutcheon, AL. Applied Latent Class Analysis. Cambridge University Press; 2002. 

Haughton D, Legrand P, Woolford S. Review of three latent class cluster analysis packages: Latent 
Gold, poLCA, and MCLUST. The American Statistician. 2009; 63(1):81–91.

Hill A, Bölte S, Petrova G, Beltcheva D, Tacheva S, Poustka F. Stability and interpersonal agreement 
of the interview-based diagnosis of autism. Psychopathology. 2001; 34(4):187–191. [PubMed: 
11549928] 

Honaker J, King G, Blackwell M. Amelia II: A program for missing data. Journal of Statistical 
Software. 2011; 45(7):1–47.

Bishop-Fitzpatrick et al. Page 16

J Autism Dev Disord. Author manuscript; available in PMC 2017 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Hosmer, DW.; Lemeshow, S.; Sturdivant, RX. Applied Logistic Regression. 3rd. Hoboken, NJ: Wiley; 
2013. 

Howlin P, Goode S, Hutton J, Rutter M. Adult outcome for children with autism. Journal of Child 
Psychology and Psychiatry. 2004; 45(2):212–229. [PubMed: 14982237] 

Idler EL, Benyamini Y. Self-rated health and mortality: A review of twenty-seven community studies. 
Journal of health and social behavior. 1997; 38(1):21–37. [PubMed: 9097506] 

Levy A, Perry A. Outcomes in adolescents and adults with autism: A review of the literature. Research 
in Autism Spectrum Disorders. 2011; 5(4):1271–1282.

Linzer DA, Lewis JB. poLCA: An R package for polytomous variable latent class analysis. Journal of 
Statistical Software. 2011; 42(10):1–29.

Lord C, Pickles A, McLennan J, Rutter M, Bregman J, Folstein S, et al. Diagnosing autism: Analyses 
of data from the Autism Diagnostic Interview. Journal of Autism and Developmental Disorders. 
1997; 27(5):501–517. [PubMed: 9403369] 

Lord C, Rutter M, Le Couteur A. Autism Diagnostic Interview-Revised: A revised version of a 
diagnostic interview for caregivers of individuals with possible pervasive developmental disorders. 
Journal of Autism and Developmental Disorders. 1994; 24(5):659–685. [PubMed: 7814313] 

Maenner MJ, Smith LE, Hong J, Makuch R, Greenberg JS, Mailick MR. Evaluation of an activities of 
daily living scale for adolescents and adults with developmental disabilities. Disability and Health 
Journal. 2013; 6(1):8–17. [PubMed: 23260606] 

Magaña AB, Goldstein MJ, Karno M, Miklowitz DJ, Jenkins J, Falloon IRH. A brief method for 
assessing expressed emotion in relatives of psychiatric patients. Psychiatry Research. 1986; 17(3):
203–212. [PubMed: 3704028] 

Roth, RM.; Isquith, PK.; Gioia, GA. Behavior rating inventory of executive function-adult version 
(BRIEF-A). Lutz, FL: Psychological Assessment Resources; 2005. 

Ruble LA, Dalrymple NJ. An alternative view of outcome in autism. Focus on Autism and Other 
Developmental Disabilities. 1996; 11(1):3–14.

Schafer JL, Graham JW. Missing data: our view of the state of the art. Psychological methods. 2002; 
7(2):147–177. [PubMed: 12090408] 

Schalock RL. The concept of quality of life: what we know and do not know. Journal of Intellectual 
Disability Research. 2004; 48(3):203–216. [PubMed: 15025663] 

Schlomer GL, Bauman S, Card NA. Best practices for missing data management in counseling 
psychology. Journal of Counseling Psychology. 2010; 57(1):1. [PubMed: 21133556] 

Seltzer, MM.; Greenberg, JS.; Taylor, JL.; Smith, LE.; Orsmond, GE.; Esbensen, A., et al. Adolescents 
and adults with autism spectrum disorders. In: Amaral, DG.; Dawson, G.; Geschwind, D., editors. 
Autism Spectrum Disorders. New York: Oxford University Press; 2011. p. 241-252.

Seltzer MM, Krauss MW, Shattuck PT, Orsmond G, Swe A, Lord C. The symptoms of autism 
spectrum disorders in adolescence and adulthood. Journal of Autism and Developmental 
Disorders. 2003; 33(6):565–581. [PubMed: 14714927] 

Seltzer MM, Shattuck PT, Abbeduto L, Greenberg JS. Trajectory of development in adolescents and 
adults with autism. Mental Retardation and Developmental Disabilities Research Reviews. 2004; 
10(4):234–247. [PubMed: 15666341] 

Smith LE, Greenberg JS, Mailick MR. Adults with autism: Outcomes, family effects, and the multi-
family group psychoeducation model. Current Psychiatry Reports. 2012; 14(6):732–738. 
[PubMed: 23015048] 

Smith LE, Greenberg JS, Seltzer MM, Hong J. Symptoms and behavior problems of adolescents and 
adults with autism: Effects of mother–child relationship quality, warmth, and praise. American 
Journal of Mental Retardation. 2008; 113(5):387–402. [PubMed: 18702558] 

Sparrow, S.; Carter, A.; Cicchetti, D. Vineland Screener: Overview, reliability, validity, administration, 
and scoring. New Haven, CT: Yale University Child Study Center; 1993. 

Sperry LA, Mesibov GB. Perceptions of social challenges of adults with autism spectrum disorder. 
Autism. 2005; 9(4):362–376. [PubMed: 16155054] 

Taylor JL, Seltzer MM. Changes in the autism behavioral phenotype during the transition to adulthood. 
Journal of Autism and Developmental Disorders. 2010; 40(12):1431–1446. [PubMed: 20361245] 

Bishop-Fitzpatrick et al. Page 17

J Autism Dev Disord. Author manuscript; available in PMC 2017 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Taylor JL, Seltzer MM. Employment and post-secondary educational activities for young adults with 
autism spectrum disorders during the transition to adulthood. Journal of Autism and 
Developmental Disorders. 2011; 41(5):566–574. [PubMed: 20640591] 

Taylor JL, Smith LE, Mailick MR. Engagement in vocational activities promotes behavioral 
development for adults with autism spectrum disorders. Journal of Autism and Developmental 
Disorders. 2014; 44(6):1447–1460. [PubMed: 24287880] 

Vaughn C, Leff J. The measurement of expressed emotion in the families of psychiatric patients. 
British Journal of Social and Clinical Psychology. 1976; 15(2):157–165. [PubMed: 938822] 

Weden MM, Carpiano RM, Robert SA. Subjective and objective neighborhood characteristics and 
adult health. Social Science & Medicine. 2008; 66(6):1256–1270. [PubMed: 18248865] 

Woodman A, Smith L, Greenberg J, Mailick M. Contextual factors predict patterns of change in 
functioning over 10 years among adolescents and adults with autism spectrum disorders. Journal 
of Autism and Developmental Disorders. in press. 

Bishop-Fitzpatrick et al. Page 18

J Autism Dev Disord. Author manuscript; available in PMC 2017 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Bishop-Fitzpatrick et al. Page 19

Ta
b

le
 1

F
it

 S
ta

ti
st

ic
s 

fo
r 

L
at

en
t 

C
la

ss
 M

od
el

 (
N

 =
 1

80
)

# 
of

 C
la

ss
es

df
B

IC
A

IC
G

2
χ

2
R

el
at

iv
e 

E
nt

ro
py

1
12

0
14

73
.2

0
14

50
.8

5
15

2.
21

21
7.

33
--

2
11

2
14

83
.1

2
14

35
.2

2
12

0.
59

21
0.

54
.7

16

3
10

4
14

90
.6

5
14

17
.2

2
86

.5
8

13
6.

31
.7

00

4
96

15
20

.7
9

14
21

.8
0

75
.1

7
71

.3
8

.6
94

5
88

15
51

.8
4

14
27

.3
1

64
.6

8
60

.9
6

.6
88

6
80

15
82

.7
3

14
32

.6
6

54
.0

2
52

.6
2

.6
83

7
72

16
16

.2
2

14
40

.6
0

45
.9

7
48

.3
3

.6
78

8
64

16
51

.0
7

14
49

.9
2

39
.2

8
38

.1
1

.6
74

9
56

16
86

.2
8

14
59

.5
8

32
.9

4
35

.9
9

.6
70

10
48

17
21

.4
2

14
69

.1
8

26
.5

4
28

.8
1

.6
68

J Autism Dev Disord. Author manuscript; available in PMC 2017 August 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Bishop-Fitzpatrick et al. Page 20

Ta
b

le
 2

C
on

di
ti

on
al

 I
te

m
 R

es
po

ns
e 

P
ro

ba
bi

lit
ie

s 
of

 N
or

m
at

iv
e 

O
ut

co
m

e 
an

d 
O

bs
er

ve
d 

Q
oL

 C
la

ss
es

V
ar

ia
bl

e
C

la
ss

 1
 G

re
at

er
 D

ep
en

de
nc

e 
(N

=8
0)

C
la

ss
 2

 G
oo

d 
P

hy
si

ca
l &

 M
en

ta
l H

ea
lt

h 
(N

=6
7)

C
la

ss
 3

 G
re

at
er

 I
nd

ep
en

de
nc

e 
(N

=3
3)

pr
(1

)
pr

(2
)

pr
(1

)
pr

(2
)

pr
(1

)
pr

(2
)

C
om

pe
tit

iv
el

y 
em

pl
oy

ed
 (

N
 =

 3
6)

1.
00

0
0.

00
0

.6
87

3
.3

12
7

.5
98

7
.4

01
3

L
iv

es
 I

nd
ep

en
de

nt
ly

 (
N

 =
 3

8)
1.

00
0

0.
00

0
.8

45
0

.1
55

0
.2

42
8

.7
57

2

Se
es

 f
ri

en
ds

 a
t l

ea
st

 m
on

th
ly

 (
N

 =
 5

0)
.9

25
4

.0
74

6
.5

45
3

.4
54

7
.6

36
7

.3
63

3

H
as

 g
oo

d 
ph

ys
ic

al
 h

ea
lth

 (
N

 =
 1

43
)

.2
59

7
.7

40
3

0.
00

0
1.

00
0

.4
56

8
.5

43
2

H
as

 g
oo

d 
m

en
ta

l h
ea

lth
 (

N
 =

 8
6)

.5
75

4
.4

24
6

.2
64

0
.7

36
0

.9
03

6
.0

96
4

L
iv

es
 in

 a
 g

oo
d 

ne
ig

hb
or

ho
od

 (
N

 =
 1

43
)

.3
52

3
.6

47
7

.0
13

8
.9

86
2

.2
37

9
.7

62
1

Se
es

 f
am

ily
 w

ee
kl

y 
or

 m
or

e 
of

te
n 

(N
 =

 8
4)

.4
25

8
.5

74
2

.6
76

2
.3

23
8

.4
57

1
.5

42
9

Pr
ed

ic
te

d 
cl

as
s 

po
pu

la
tio

n 
sh

ar
es

44
.4

4%
37

.2
2%

18
.3

3%

N
ot

e.
 T

he
 N

 f
or

 e
ac

h 
co

lu
m

n 
re

fe
rs

 to
 th

e 
nu

m
be

r 
of

 p
ar

tic
ip

an
ts

 c
la

ss
if

ie
d 

in
to

 e
ac

h 
la

te
nt

 c
la

ss
; p

r(
1)

 is
 th

e 
pr

ob
ab

ili
ty

 o
f 

a 
po

or
 o

ut
co

m
e 

(e
.g

., 
no

t b
ei

ng
 e

m
pl

oy
ed

; p
r(

2)
 p

ro
ba

bi
lit

y 
of

 a
 g

oo
d 

ou
tc

om
e 

(e
.g

., 
be

in
g 

em
pl

oy
ed

).
 T

he
 N

 f
or

 e
ac

h 
ro

w
 r

ef
er

s 
to

 th
e 

nu
m

be
r 

of
 p

ar
tic

ip
an

ts
 w

ho
 m

et
 c

ri
te

ri
a 

fo
r 

a 
“g

oo
d 

ou
tc

om
e”

 (
i.e

., 
sc

or
e 

of
 1

) 
fo

r 
ea

ch
 m

ar
ke

r 
of

 n
or

m
at

iv
e 

ou
tc

om
es

 a
nd

 o
bj

ec
tiv

e 
Q

oL
.

J Autism Dev Disord. Author manuscript; available in PMC 2017 August 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Bishop-Fitzpatrick et al. Page 21

Ta
b

le
 3

C
ha

ra
ct

er
is

ti
cs

 o
f 

T
hr

ee
 C

la
ss

es

V
ar

ia
bl

e

C
ha

ra
ct

er
is

ti
cs

 o
f 

C
la

ss
es

C
on

tr
as

ts

C
la

ss
 1

 G
re

at
er

 D
ep

en
de

nc
e 

(N
=8

0)
C

la
ss

 2
 G

oo
d 

P
hy

si
ca

l &
 M

en
ta

l 
H

ea
lt

h 
(N

=6
7)

C
la

ss
 3

 G
re

at
er

 I
nd

ep
en

de
nc

e 
(N

=3
3)

1v
2

1v
3

2v
3

N
o

Y
es

N
o

Y
es

N
o

Y
es

C
om

pe
tit

iv
el

y 
em

pl
oy

ed
80

0
44

23
20

13
1<

2*
**

1<
3*

**

L
iv

es
 I

nd
ep

en
de

nt
ly

80
0

58
9

4
29

1<
2*

**
1<

3*
**

2<
3*

**

Se
es

 f
ri

en
ds

 a
t l

ea
st

 m
on

th
ly

78
2

32
35

20
13

1<
2*

**
1<

3*
**

H
as

 g
oo

d 
ph

ys
ic

al
 h

ea
lth

20
60

0
67

16
17

1<
2*

**
1>

3*
2>

3*
**

H
as

 g
oo

d 
m

en
ta

l h
ea

lth
48

32
15

52
31

2
1>

2*
**

1>
3*

**
2>

3*
**

L
iv

es
 in

 a
 g

oo
d 

ne
ig

hb
or

ho
od

28
52

0
67

8
25

1<
2*

**
2>

3*
**

Se
es

 f
am

ily
 w

ee
kl

y 
or

 m
or

e 
of

te
n

30
50

51
17

15
18

1>
2*

**
2<

3*
*

D
em

og
ra

ph
ic

 a
nd

 D
es

cr
ip

tiv
e 

V
ar

ia
bl

es
 (N

ot
 In

cl
ud

ed
 in

 L
C

A
)

H
as

 in
te

lle
ct

ua
l d

is
ab

ili
ty

, N
(%

)
55

(6
8.

75
)

27
(4

0.
30

)
12

(3
6.

36
)

1>
2*

*
1>

3*
*

M
al

e,
 N

(%
)

55
(6

8.
75

)
55

(8
2.

08
)

25
(7

5.
76

)
1<

2†

A
ge

, m
ea

n(
SD

)
34

.7
4(

8.
65

)
32

.3
9(

7.
38

)
32

.8
8(

6.
91

)
1>

2†

D
oe

s 
no

t u
se

 p
sy

ch
ot

ro
pi

c 
m

ed
ic

at
io

ns
, N

(%
)

19
(2

3.
75

)
19

(2
8.

36
)

7(
21

.2
1)

3>
2*

*

L
iv

es
 w

ith
 f

am
ily

, N
(%

)
33

(4
1.

25
)

43
(6

4.
18

)
4(

12
.1

2)
1<

2*
*

1>
3*

*
2>

3*
*

A
ge

 o
f 

fi
rs

t A
SD

 d
ia

gn
os

is
, m

ea
n(

SD
)

5.
46

(3
.9

5)
6.

44
(4

.5
8)

6.
73

(3
.9

3)

Pr
im

ar
y 

di
ag

no
si

s 
of

 a
ut

is
m

, N
(%

)a
66

(8
2.

5)
36

(5
3.

73
)

15
(4

5.
45

)
1>

2*
**

1>
3*

**

Pr
im

ar
y 

di
ag

no
si

s 
of

 A
sp

er
ge

r's
, N

(%
)a

3(
3.

75
)

14
(2

0.
90

)
8(

24
.2

4)
1<

2*
*

1>
3*

*

Pr
im

ar
y 

di
ag

no
si

s 
of

 P
D

D
-N

O
S,

 N
(%

)a
7(

8.
75

)
10

(1
2.

5)
7(

21
.2

1)
1>

3†

W
-A

D
L

, m
ea

n(
SD

)
17

.5
6(

6.
41

)
23

.5
9(

7.
96

)
25

.3
6(

6.
13

)
1<

2*
**

1<
3*

**

L
if

et
im

e 
A

D
I 

So
ci

al
, m

ea
n(

SD
)

25
.7

5(
3.

02
)

24
.3

1(
3.

97
)

24
.1

2(
4.

09
)

1>
2*

1>
3*

L
if

et
im

e 
A

D
I 

B
eh

av
io

rs
, m

ea
n(

SD
)

7.
01

(2
.4

2)
6.

96
(2

.5
6)

7.
67

(2
.4

6)

E
xe

cu
tiv

e 
Fu

nc
tio

n 
(B

R
IE

F)
, m

ea
n(

SD
)

61
.7

5(
14

.5
8)

53
.8

1(
11

.3
8)

58
.6

4(
13

.8
7)

1>
2*

**
2<

3†

J Autism Dev Disord. Author manuscript; available in PMC 2017 August 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Bishop-Fitzpatrick et al. Page 22

V
ar

ia
bl

e

C
ha

ra
ct

er
is

ti
cs

 o
f 

C
la

ss
es

C
on

tr
as

ts

C
la

ss
 1

 G
re

at
er

 D
ep

en
de

nc
e 

(N
=8

0)
C

la
ss

 2
 G

oo
d 

P
hy

si
ca

l &
 M

en
ta

l 
H

ea
lt

h 
(N

=6
7)

C
la

ss
 3

 G
re

at
er

 I
nd

ep
en

de
nc

e 
(N

=3
3)

1v
2

1v
3

2v
3

N
o

Y
es

N
o

Y
es

N
o

Y
es

M
at

er
na

l W
ar

m
th

, m
ea

n(
SD

)
3.

00
(1

.0
9)

3.
28

(.
97

)
2.

72
(.

83
)

2>
3*

*

M
at

er
na

l C
ri

tic
is

m
, m

ea
n(

SD
)

.6
0(

1.
40

)
.1

9(
.5

5)
.4

1(
.7

5)
1>

2†
2<

3†

† p 
< 

.1
0,

* p 
< 

.0
5,

**
p 

< 
.0

1,

**
* p 

< 
.0

01
;

a D
oe

s 
no

t e
qu

al
 1

00
%

 b
ec

au
se

 s
om

e 
m

ot
he

rs
 r

ep
or

te
d 

no
n-

A
SD

 p
ri

m
ar

y 
di

ag
no

se
s

J Autism Dev Disord. Author manuscript; available in PMC 2017 August 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Bishop-Fitzpatrick et al. Page 23

Table 4
Multinomial Logistic Regression Predicting Class Membership

B SE O.R.

Model 1

 Class 1: Greater Dependence Reference Group

 Class 2: Good Physical and Mental Health ID Status -.316 .397 .729

Age -.036 .024 .965

W-ADL .101 .029 1.106**

Lifetime ADI Social -.025 .058 .975

Lifetime ADI Behaviors -.061 .083 .941

Executive Function -.035 .014 .966*

Maternal Criticism -.556 .303 .573†

Maternal Warmth -.016 .233 .984

 Class 3: Greater Independence ID Status .201 .501 1.222

Age -.025 .031 .976

W-ADL .173 .040 1.189***

Lifetime ADI Social -.016 .072 .984

Lifetime ADI Behaviors .002 .100 1.002

Executive Function -.005 .020 .995

Maternal Criticism -.494 .283 .610†

Maternal Warmth -.635 .277 .530*

Model 2

 Class 1: Greater Dependencea ID Status -.201 .501 .818

Age .025 .031 1.025

W-ADL -.173 .040 .841***

Lifetime ADI Social .016 .072 1.016

Lifetime ADI Behaviors -.002 .100 .998

Executive Function .005 .020 1.005

Maternal Criticism .494 .283 1.639†

Maternal Warmth .635 .277 1.888*

 Class 2: Good Physical and Mental Health ID Status -.517 .495 .597

Age -.011 .032 .989

W-ADL -.072 .039 .930†

Lifetime ADI Social -.009 .066 .991

Lifetime ADI Behaviors -.063 .094 .939

Executive Function -.030 .019 .971

Maternal Criticism -.062 .349 .940
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B SE O.R.

Maternal Warmth .619 .271 1.857*

Class 3: Greater Independence Reference Group

†
p < .10,

*
p < .05,

**
p < .01,

***
p < .001, Nagelkerke R2 = .318

a
Results of the contrast between Class 1 and Class 3 in Model 2 mirror results of the Model 1 contrast between Class 1 and Class 3.
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