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Abstract The study examines whether ‘‘optimal outcome’’
(OO) children, despite no longer meeting diagnostic cri-

teria for Autism Spectrum Disorder (ASD), exhibit per-

sonality traits often found in those with ASD. Nine zero
acquaintance raters evaluated Broader Autism Phenotype

(BAP) and Big Five personality traits of 22 OO individuals,

27 high functioning individuals with ASD (HFA), and 23
typically developing (TD) peers. HFA children displayed

higher ratings than their peers on all BAP traits. OO were

indistinguishable from TD, with the exception of greater
extraversion (e.g., increased talkativeness), a potential

tendency to be less emotionally stable, and pragmatic

language deficits such as getting sidetracked in conversa-
tion. Overall, OO individuals are not showing BAP char-

acteristics, but may be subject to other mild ADHD-like

characteristics.
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Introduction

Although Autism Spectrum Disorder (ASD) had previously

been considered a lifelong condition, studies have found a
subset of people who make such significant improvements

that they no longer meet diagnostic criteria for ASD and

score in the average range on standardized measures of
cognition, language, adaptive behavior, and social skills

(Fein et al. 2005, 2013; Helt et al. 2008; Kelley et al.

2006, 2010; Sutera et al. 2007). These children are said to
have attained an ‘‘optimal outcome’’ (OO). While not

meeting diagnostic criteria for ASD, it is possible that these

OO children retain milder traits associated with the
Broader Autism Phenotype (BAP), such as aloofness,

pragmatic language difficulties, and rigidity (Hurley et al.

2007). Furthermore, personality research suggests that
people with autistic traits are more introverted and neurotic

(Austin 2005; Wakabayashi et al. 2006), with some

research also finding less agreeableness, conscientiousness,
and openness to experience when compared with people

with fewer traits associated with ASD (Austin 2005; de
Pauw et al. 2011; Fortenberry et al. 2011; Schriber et al.

2014; Wakabayashi et al. 2006). The current study exam-

ines whether OO individuals are perceived as having any
residual BAP traits, or display a personality profile similar

to those with ASD.

Autism Spectrum Disorder and ‘‘Optimal Outcome’’

Helt et al. (2008) have estimated that between 3 and 25 %
of children originally diagnosed with ASD lose their

diagnosis and could be considered as having ‘‘optimal

outcomes.’’ Several studies have explored whether autistic
features or other deficits persist in this OO group. Residual

deficits reported in both case and experimental studies
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include attention problems, mild social deficits associated

with impulsivity and immaturity, anxiety and tics, mild
perseverative behaviors and interests, and subtle deficits in

language functioning (Fein et al. 2013; Kelley et al. 2006;

Naigles et al. 2013; Piven et al. 1996; Sallows and
Graupner 2005; Suh et al. 2014; Zappella 2010). However,

no study to date has examined broader autism phenotype

and personality characteristics of OO children.

Broader Autism Phenotype

The term ‘‘broader autism phenotype’’ was originally used

to describe traits associated with ASD (e.g., communica-
tion deficits, social difficulties, rigidity) that are present in

some relatives of people with ASD. These traits map onto

diagnostic criteria for ASD and are considered to represent
a milder phenotypic expression of a genetic vulnerability to

autistic traits (Hurley et al. 2007). The Broad Autism

Phenotype Questionnaire (BAPQ) has reliably distin-
guished parents of children with ASD with BAP traits, as

they score higher on scales of aloofness, rigidity, and

pragmatic language deficits compared to parents of chil-
dren with ASD without significant BAP characteristics and

parents of children without ASD. Other personality traits

more commonly found in relatives of people with ASD
include shyness, sensitivity, neuroticism, eccentricity, and

impulsivity (e.g., Murphy et al. 2000; Piven et al. 1997).

Personality Studies in Individuals with ASD

Personality is conceptualized as persistent patterns of
thinking, behaving, and feeling that develop from the

interaction between one’s temperament and the environ-

ment (Cloninger et al. 1993). The Big Five Factor Model
(FFM) has been used extensively to categorize aspects of

personality (John et al. 1991; John and Srivastava 1999).

The ‘‘Big Five’’ personality traits have been identified as
Extraversion, Agreeableness, Conscientiousness, Neuroti-

cism, and Openness to Experience, with people falling

somewhere along a continuum for each of these traits. Each
Big Five factor is considered to encapsulate more specific

and distinct traits (John and Srivastava 1999).

Researchers have evaluated personality characteristics
that are more common in people with ASD than those

without ASD. Schriber et al. (2014) found that children

(aged 8–18) as well as adults (aged 18–40) with ASD
displayed a profile of low Extraversion, Agreeableness,

Conscientiousness, and Openness, and high Neuroticism on

the Big Five Inventory (BFI). This personality profile was
identified as a potentially distinct profile in people with

ASD (also consistent with De Pauw and Mervielde 2010).

Schriber et al. (2014) also found that Neuroticism was the

best predictor of whether the child or adult belonged to the

‘‘typically developing’’ (TD) or ASD group.

Personality Studies in Individuals with Autistic
Traits in the General Population

The relationship between autistic traits and personality

characteristics has also been examined in non-clinical
populations of college students, and these results have

generally been consistent with the findings in people with
frank ASD. Higher levels of autistic traits are associated

with elevations in Neuroticism and lower Extraversion

(Austin 2005; Wakabayashi et al. 2006). Autistic traits
endorsed by non-clinical groups include: poorer social

skills, communication skills, imagination, and attention

switching, and greater attention to details and patterns (e.g.,
Wakabayashi et al. 2006).

Importance of Studying the BAP and Personality

Autistic traits have been found to be inherited in the gen-

eral population, and to impact a person’s social behaviors,
others’ social responses to the individual, and the quality of

his or her relationships (Constantino 2011). Kerekes et al.

(2013) suggested that genes give rise to specific phenotypes
that manifest as personality traits, and, at the extremes,

manifest as neurodevelopmental disorders such as ASD.

Researchers have also suggested that having traits associ-
ated with ASD could increase one’s risk for a personality

disorder, which in turn could lead to secondary psy-

chopathology (Anckarsäter et al. 2006; De Pauw et al.
2011). A meta-analysis by Malouff et al. (2005) found that

having personality traits associated with autism, such as

high Neuroticism, low Extraversion, low Agreeableness,
and low Conscientiousness, was associated with greater

incidence of psychopathology. Specifically, less Extraver-

sion and greater Neuroticism was associated with a greater
likelihood of having internalizing problems, while less

Agreeableness, less Conscientiousness, and more Neuroti-

cism was associated with a greater likelihood of having
externalizing problems (Schriber et al. 2014).

Third Person Ratings of Others’ Personality:
Research in Zero Acquaintance Settings

Personality has been measured in many different ways,
from self-ratings of personality to other-ratings, either from

familiar people, such as parents, spouses, and friends, to

those with ‘‘zero acquaintance’’ with the person. The
design of zero acquaintance studies has varied signifi-

cantly, including rating personality by looking at pictures

(Ames et al. 2010), ‘‘eavesdropping’’ on previously-
recorded conversations (Holleran et al. 2009), watching a
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mock job interview (Mast et al. 2011), and watching the

nonverbal behavior of a teacher in a classroom (Ambady
and Rosenthal 1992). On the whole, these ‘‘first impres-

sions’’ have been remarkably accurate (e.g., Borkenau and

Liebler 1992; Gifford 1994; Holleran et al. 2009; Kenny
1991; Mast et al. 2011).

Holleran et al. (2009) studied ways to increase the

accuracy of zero acquaintance ratings, and found that
averaged ratings across eight to ten judges were as accu-

rate as both the target’s and a friend’s ratings of activities
associated with particular personality traits (e.g.,

extraversion: talking on the phone; neuroticism: crying;

agreeableness: arguing, laughing). A previous metanalysis
by Ambady and Rosenthal (1992) also recommended

aggregate ratings from eight to nine judges. Holleran et al.

(2009) then varied the amount and length of sound files,
and found that ratings of five one-minute sound files rated

by four to five zero acquaintance judges were as accurate as

the target’s and informant’s ratings. The high level of
accuracy in the Holleran study may reflect the fact that the

conversation snippets sampled a broad range of activities

throughout the day; therefore, unlike previous studies,
raters were able to observe the target in a variety of

contexts.

The Current Study

The primary aim of the study was to better understand and
characterize the personality traits of OO children by

exploring whether, despite no longer meeting behavioral

criteria for ASD, OO individuals are more likely to retain
subtle characteristics associated with the BAP traits, as

well as to evaluate the well-studied ‘‘Big Five’’ personality

characteristics. A secondary aim was to determine whether
OO, TD, and HFA groups could be differentiated based on

their personality profiles. Finally, we explored the rela-

tionship among individual BAP traits (aloofness, pragmatic
language difficulties, and rigidity) and ‘‘Big Five’’ per-

sonality traits (extraversion, agreeableness, conscientious-

ness, neuroticism, openness). We hypothesized that HFA
participants would display significant BAP characteristics

as compared to OO and TD participants, and show a per-

sonality profile similar to those in previous studies: less
extraversion, agreeableness, conscientiousness, and open-

ness to experiences, and more neuroticism. We predicted

that OO children would continue to retain subtle deficits
associated with the BAP when compared to TD children,

but that they would be indistinguishable from the TD group

in extraversion, agreeableness, and openness to experience.
However, we predicted that OO individuals would be lower

in conscientiousness and higher in neuroticism than their

TD peers, consistent with previous literature that suggested

more impulsivity and anxiety in OO children (e.g., Fein

et al. 2005).

Methods

Participants

The participants in the study were part of a larger study of

OO children at the University of Connecticut, described in

detail in Fein et al. (2013). We compared the functioning of
OO individuals with that of TD children and adolescents,

as well as a group of HFA children and adolescents. Par-
ticipants were 8–18 years old with an average age of 13 for

all three groups (most participants falling in the 11- to

15-year age range). The groups were matched on age and
did not significantly differ for gender, verbal IQ (VIQ),

performance IQ (PIQ), or full scale IQ (FSIQ). The par-

ticipants were predominantly Caucasian, with two indi-
viduals in the TD group, one individual from the OO

group, and one individual from the HFA group reporting

other races or ethnicities. See Table 1 for participant
characteristics.

Only videos of the Autism Diagnostic Observation Scale

(ADOS) with good sound and video quality were coded. In
total, 72 videos were coded, with 23 children in the TD

group, 22 children in the OO group, and 27 children in the

HFA group.
The study was approved by the Institutional Review

Boards of the University of Connecticut, the Institute of

Living Hartford Hospital, Children’s Hospital of Philadel-
phia, and Queens University. Recruitment was done

through media outlets (newspaper stories, radio inter-

views), private practices, and clinic referrals. In some
cases, therapists contacted parents of children known to

have attained an optimal outcome, and in some cases,

parents saw media reports and contacted the investigators.

Inclusion Criteria

All participants had verbal, nonverbal, and full-scale IQ

standard scores greater than 77 (within 1.5 SDs of the

average of 100, such that participants had generally aver-
age cognitive functioning). Each group had additional

specific inclusion criteria.

For the OO group:

1. Participants had a documented ASD diagnosis made by

a physician or psychologist specializing in autism
before the age of 5, verified in a written diagnostic

report provided by parents. Early language delay (no

words by 18 months or no phrases by 24 months)
documented in the report was required. As a second
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step in confirming diagnosis, the report was edited to
remove information about diagnosis, summary, and

recommendations but leaving descriptions of behavior.

One of the co-investigators (MB), an expert in
diagnosis of ASD and Director of the University of

Connecticut Psychological Services Clinic, reviewed

these reports, blind to early diagnosis and current
group membership. In addition to potential OO

participants, she reviewed 24 ‘‘foil’’ reports for chil-

dren with non-ASD diagnoses, such as global delay or
language disorder. Four potential OO participants were

rejected for insufficient early documentation, and were

dropped from the study. All 24 foils were correctly
rejected.

2. Participants could not currently meet criteria for any

ASD according to the Autism Diagnostic Observation
Schedule (ADOS; Lord et al. 2000) administered by a

research-reliable interviewer. In addition, the ADOS

assessments of all potential OO cases were reviewed
by a clinician, with more than 15 years of autism

diagnostic experience (IME, MB, or DF), who con-

firmed that ADOS scores were below ASD thresholds
and an ASD was not present in their expert clinical

judgment.

3. Participants’ scores on the Communication and Social-
ization domains of the Vineland had to be greater than

77 (within 1.5 SDs from the mean).

4. Participants had to be fully included in regular
education classrooms with no one-on-one assistance

and no special education services to address autism

deficits (e.g., no social skills training). However,

participants could be receiving limited special educa-
tion services or psychological support to address

impairments not specific to ASD, such as attention or

academic difficulties.

For the HFA group:

Following Collaborative Programs of Excellence in

Autism diagnostic guidelines, participants had to meet
criteria for ASD on the ADOS (both Social and Commu-

nication domains and total score) and according to best

estimate clinical judgment.
For the TD group:

1. Participants could not meet criteria for any ASD at any
point in their development, by parent report.

2. Participants could not have a first-degree relative with

an ASD diagnosis.
3. Participants could not meet current diagnostic criteria

for an ASD on the ADOS, or by clinical judgment.

There was no attempt to exclude TD children for
psychiatric disorders (but see general exclusion

criteria).

4. Scores on the Communication and Socialization
domains of the Vineland had to be greater than 77.

Exclusion Criteria

Potential participants for any group were excluded from the

study if: (1) They exhibited symptoms of major psy-
chopathology (e.g., active psychotic disorder) that would

Table 1 Demographic Information

TD
Mean (SD)
Range
n = 23

OO
Mean (SD)
Range
n = 22

HFA
Mean (SD)
Range
n = 27

F p g2 Post-Hoc

Age 13.6 (2.0)

9.9–17.4

13.3 (3.2)

8.5–18.5

13.1 (2.5)

8.6–18.4

.198 .821 .01

Gender* (M: F) 21:2 17:5 25:2 .22

WASI FSIQ 113.8 (11.2)

97–142

113.0 (13.8)

82–134

108.3 (12.3)

80–138

1.45 .241 .04

WASI VIQ 111.0 (11.9)

93–136

111.1 (14.6)

80–136

103.6 (12.9)

81–133

2.72 .073 .07

WASI PIQ 114.4 (13.2)

89–139

111.8 (13.7)

87–134

111.5 (13.8)

78–147

.321 .726 .01

Vineland comm. 92.6 (7.6)

81–115

97.7 (12.4)

79–122

84.0 (12.4)

51–108

9.49 \.001 .22 HFA\OO, TD

Vineland social 102.7 (6.9)

86–117

102.6 (8.8)

80–118

75.1 (16.4)

46–109

62.3 \.001 .57 HFA\OO, TD

* Pearson Chi square
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impede full participation. (2) They had severe visual or

hearing impairments per parent report. (3) They had a
history of seizure disorder, significant head trauma with

loss of consciousness, or Fragile X Syndrome. Children

with Fragile X were excluded because syndromic ASD
appears to present differently than non-syndromic ASD,

and may not reflect the same neurodevelopmental mecha-

nisms (Thurman et al. 2015).

Procedure

Phone screenings based on study criteria were conducted

with parents of each potential participant. Those who passed
screening were scheduled for an assessment. Informed

consent and assent were obtained, as appropriate, prior to

testing. The evaluation was administered in a quiet room
over the course of two or three testing sessions at the

University of Connecticut, the Institute of Living of Hartford

Hospital, Queens University, or in the participant’s home.
Testing lasted approximately 6 h. Parent interviews lasted

approximately 3 h for the OO and HFA groups and 1.5 h for

the TD group. Participants received amonetary incentive for
participation, even if the testing could not be completed.

Measures

Cognitive and Adaptive Functioning Cognitive function-

ing was evaluated using the Wechsler Abbreviated Scale of
Intelligence (WASI; Wechsler 1999) to provide a measure

of nonverbal reasoning and verbal ability. Parents com-

pleted the Vineland Adaptive Behavior Scale (VABS;
Sparrow et al. 1984) to assess adaptive functioning.

Autism Symptomatology Autism symptomatology was

evaluated using the Autism Diagnostic Observation
Schedule-Revised (ADOS; Lord et al. 2000), a semi-

structured assessment with standardized toys and tasks

used to assess social and communication skills, play
behaviors, and repetitive and stereotyped interests.

Ratings of behavior were obtained at standardized points

on the ADOS (Lord et al. 2000), as displayed in Table 2.
Specific distinct activities on theADOSwere chosen to allow

observation across contexts and to provide the opportunity to

evaluate different personality characteristics.

Personality and Broad Autism Phenotype traits

The Big Five Inventory (BFI: Goldberg 1992; John and

Srivastava 1999; John et al. 1991), a 44-item inventory that

measures each ‘‘Big Five’’ personality domain (Extraver-
sion, Agreeableness, Conscientiousness, Neuroticism,

Openness), was used to assess personality traits. Raters rated

items on a 5-point Likert scale ranging from 1 (disagree

strongly) to 5 (agree strongly). The convergent and dis-

criminant validity of the BFI as determined through confir-
matory factor analysis (CFA) has been found to be 0.94, 0.92,

0.90, 0.92, and 0.92 for the Extraversion, Agreeableness,

Conscientiousness, Neuroticism, and Openness scales,
respectively, with an overall mean of 0.92 (John and Sri-

vastava 1999). For the current study, internal consistency

reliabilities (co-efficient alpha) were .97, .97, .97, .96, and
.94 for Extraversion, Agreeableness, Conscientiousness,

Neuroticism, and Openness scales, respectively. We also
conducted one sample t-tests to determine whether the

composite values (Extraversion, Agreeableness, Conscien-

tiousness, Openness, Neuroticism) for each child on the BFI
differed significantly from the mean value of ‘3.’ We found

that ratings did significantly differ from ‘3’ for the composite

scores (Extraversion, Agreeableness, Conscientiousness,
Openness, Neuroticism) on the BFI (p’s\ .001).

The Broader Autism Phenotype Questionnaire (BAPQ:

Hurley et al. 2007) is a 36-item questionnaire with three
scales: Aloofness (lack of interest and enjoyment in social

interaction); Pragmatic Language Difficulties (difficulty

with fluid reciprocal social communication and appropriate
use of language for social purposes); and Rigidity (un-

willingness to change or difficulty adjusting to change).

Raters rated items on a 6-point Likert scale of how fre-
quently each statement applies, ranging from 1 (very

rarely) to 6 (very often). Compared to direct clinical

assessment, with BAPQ cut-offs of 3.25 for Aloofness,
2.75 for Pragmatic Language Difficulties, and 3.50 for

Rigidity, overall sensitivity in the study by Hurley et al.

(2007) was 82 %, and overall specificity was 78 %. For the
current study, internal consistency reliability (co-efficient

Table 2 Clips of activities on the ADOS

Activity Time (min)

Conversation sample between examiner and child 1

Telling a story from the Tuesday book

‘‘I’m going to start the story and I want you to
finish it’’

2

Cartoon with monkeys

‘‘Could you stand up and tell me the story?’’

Approximately
1

Questions about marriage

‘‘Do you ever think about getting married? Why,
do you think, do some people get married when
they grow up?’’

1

Question about friends

‘‘Do you have some friends? Can you tell me about
them?’’

1

Demonstration task

‘‘Show and tell me how you brush your teeth’’

Approximately
1

Creating a story

‘‘Create a story using five objects from the bag’’

Approximately
1
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alpha) was .98, .94, and .98 for the Aloofness, Pragmatic

Language Difficulties, and Rigidity scales, respectively.
We also conducted one sample t-tests to determine whether

the composite values (Aloofness, Pragmatic Language

Difficulties, Rigidity) for each child differed significantly
from the mean value of ‘3.5.’ We found that the ratings did

significantly different from ‘3.5’ for the composite scores

(Aloofness, Pragmatic Language Difficulties, Rigidity) on
the BAPQ (p’s\ .001).

Rater Characteristics

Nine undergraduate research assistants, naı̈ve to group
membership, watched six clips lasting 1–2 min apiece for a

total of 8 min of observation for each participant. The

research assistants had no prior experience with ASD.
Female raters were chosen because research suggests that

women are generally more accurate raters of personality

than men (Ambady et al. 1995). While three raters were
aware that it was an ‘‘autism’’ study, it was advertised as a

‘‘personality’’ study for the other six raters. There was no

difference in ratings between these two subgroups. Each
rater evaluated all 72 children in our sample. The order of

videos was randomized to account for the effect of expo-

sure and experience on ratings. The judges showed good
agreement in their ratings for Extraversion, Agreeableness,

Conscientiousness, Neuroticism, and Openness (all mean

ICCs [2, 9][ .80 based on a two-way mixed, consistency
model; Shrout and Fleiss 1979).

Statistical Analyses

As in previous research (e.g., Ambady and Rosenthal 1993;

Holleran et al. 2009), the ratings from the nine raters were
averaged to form an aggregate rating for each OO, HFA, and

TD child. Analyses of variance (ANOVAs) were conducted

to test for group differences between OO, HFA, and TD
groups. Within-group bivariate correlational analyses were

conducted to examine the relationship between Big Five

personality and BAP (autism-like) traits, as well as the
relationship among the BAP traits. Z-score transformations

were conducted to compare themagnitude of the correlations

observed across the groups. Stepwise discriminant function
analysis (DFA) tested which Big Five personality and BAP

traits best predicted group membership.

Results

Big Five Inventory Personality

There were significant group differences between the OO,
TD, and HFA groups for all five personality dimensions on

the BFI (see Table 3 for means, F, p, and g2), with the TD

and OO groups different from the HFA group but not from
each other on most scales.

Extraversion

The OO group was rated as more extraverted than the TD

and HFA groups, which did not differ. Further analyses
were conducted on individual items. The OO group was

rated as more extraverted than TD and HFA participants on
five out of eight questions (more talkative and assertive,

and less reserved, shy, and inhibited); all p’s B .03, all

g2’s C .10). The OO group was also rated as more outgo-
ing and social than HFA participants (p\ .001, d = 1.31),

but did not differ from TD participants on this item

(p = .10, d = .51).

Agreeableness

OO and TD groups did not differ on agreeableness, and

both were rated as more agreeable than HFA participants.

The OO and TD groups did not differ on any individual
items; all p’s C .07; all d’s B .56. HFA participants were

rated as less helpful and unselfish, forgiving, trusting,

considerate and kind, and cooperative, and more likely to
find fault with others, start quarrels, be cold and aloof, and

be rude to others (all p’s B .001; all g2 ‘s C .20)

Conscientiousness

OO and TD groups did not differ on conscientiousness, and
the HFA group was rated as less conscientious than the OO

and TD groups. The OO and TD groups differed on only

one item (OO more easily distracted; p = .03, d = .68).
The HFA group was rated as being less thorough, reliable,

persevering, efficient, less likely to follow through on

plans, and more careless and disorganized than both other
groups (all p’s B .01; all g2’s C .14).

Neuroticism and Emotional Stability

The OO and TD groups did not differ on neuroticism and

both groups were rated as less neurotic than HFA children.
However, because the Neuroticism domain appeared to

encapsulate several subtly distinct dimensions, it was also

analyzed under the following categories: Depression,
Anxiety, and Emotional Stability.

On items relating to depression, the OO and TD groups

did not differ (all p’s C .16; all d’s B .43). The HFA group
was rated as more depressed and moody. On items relating

to anxiety, the OO and TD groups did not differ (all

p’s C .25; all d’s B .34). The HFA group was rated as
more likely than both the OO and TD groups to be tense, to
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worry, and to get nervous (all p’s B .005; all g2’s C .28).

On items relating to emotional stability, results were

mixed. While there was no significant difference between
OO and TD groups on being emotionally stable and not

easily upset (p = .22, d = .38), the OO group was rated as

less likely than the TD group (but more likely than the
HFA group) to remain calm in a tense situation (p = .04,

d = .60), and marginally less likely than TD (but more
likely than HFA) to be relaxed and handle stress well

(p = .06, d = .57).

Openness

The OO and TD groups did not differ on overall openness,
whereas OO individuals were rated as more open than HFA

individuals. The OO and TD groups did not differ on any

item (all p’s C .19; all d’s B .39). On two items (is orig-
inal, comes up with new ideas; likes to reflect and play with

ideas) the HFA group was lower than the other two groups

(all p’s B .02; all g2’s C .11), and on one item (prefers
work that is routine), the HFA group was higher than the

other two groups (p\ .005, g2 = .31).

Broad Autism Phenotype Questionnaire

There was a main effect for group for Aloofness, Pragmatic
Language Difficulties, and Rigidity (see Table 4 for means,

F, p, and g2); TD andOOgroups did not differ, and bothwere

lower than the HFA group for all three scales. Further anal-
yses were conducted on individual items to examine poten-

tially subtle distinctions among traits within each domain.

Aloofness

Overall, the OO and TD groups did not differ and both
were rated as less aloof than the HFA group. They differed

on only one item: the OO group was rated as less likely to

make conversation just to be polite than TD (i.e., they

appeared to enjoy the conversation more; p = .001;
d = 1.04). The HFA group scored higher (displayed more

aloofness traits) on every item compared to the other two

groups (all p’s\ .005; all g2’s C .21),

Pragmatic Language Difficulties

Overall, the OO and TD groups did not differ and both

were rated as having fewer pragmatic language difficulties
than the HFA group. The HFA group was rated as having

more pragmatic deficits than the OO and TD groups on all

individual items (all p’s B .01; all g2’s C .10). However,
the OO group differed from their TD peers on 4 out of the

12 items, mostly on questions related to inattention and

impulsivity (all p’s B .04; all d’s C .61). Specifically, OO
children and adolescents were rated as more likely than

their TD peers to find it hard to avoid getting sidetracked in

conversation, lose track of their original point, and talk too
much about certain topics, and were less likely to talk in a

flat or monotone voice (i.e., were more animated when

talking).

Rigidity

The TD and OO groups did not differ and both were rated

as significantly less rigid than the HFA group. The HFA

group was rated as more rigid than OO and TD participants
on all individual items (all p’s\ .005; all g2’s C .32). OO

participants differed from TD participants on only one

item: they were rated as more likely to keep doing things
the way they know even when another way may be better

(p = .03, d = .66).

Table 3 Personality characteristics from big five inventory (BFI)

TD (SD)
N = 23

OO (SD)
N = 22

HFA (SD)
N = 27

F p g2 Post-Hoc

Extraversion 2.97 (.89) 3.54 (.76) 2.86 (.79) 4.73 .01 .12 OO[TD, HFA

d(OO, TD) = .71

Agreeable 4.08 (.33) 3.96 (.47) 3.31 (.75) 13.92 \.0005 .29 HFA\OO, TD

d(OO, TD) = .29

Conscientious 3.84 (.44) 3.72 (.66) 3.09 (.75) 10.27 \.0005 .23 HFA\OO, TD

d(OO, TD) = .23

Neuroticism 2.10 (.32) 2.18 (.51) 3.07 (.72) 24.34 \.0005 .41 HFA[OO, TD

d(OO, TD) = .19

Openness to experiences 3.60 (.52) 3.67 (.53) 3.30 (.57) 3.20 .047 .09 HFA\OO, TD

p (HFA, TD) = .06

d(OO, TD) = .13
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Correlational Analyses

Within-group bivariate correlational analyses were con-

ducted between BAP traits and Big Five personality traits
as well as between the BAP traits of Aloofness, Pragmatic

Language Difficulties, and Rigidity.

Correlation Between BAP and Big Five Personality Traits

In general, there were significant relationships between the
BAP and Big Five personality traits such that being greater

in aloofness, pragmatic language difficulties, and rigidity

were associated with lower extraversion, agreeableness,
conscientiousness, openness, and greater neuroticism

(p’s B .01). The only exceptions were that the significant

relationship between rigidity and conscientiousness was
not present in the TD group (r = -.31, p = .15), and the

relationship between extraversion and pragmatic language

deficits was only present in the TD group (r = -.68,
p\ .001). Z-score transformations were conducted to

compare the magnitude of the correlations observed across

the groups. There was a significant difference in the rela-
tionship between Conscientiousness and Rigidity, with

HFA displaying a stronger relationship than TD (z = 2.48,

p = .01), and OO displaying a stronger relationship than
TD (z = 2.04, p = .04). There was also a significant dif-

ference in the relationship between Neuroticism and

Rigidity, with HFA displaying a stronger relationship than
TD (z = 2.3, p = .02), and OO displaying a stronger

relationship than TD (z = 1.9, p = .05). Finally, there was

a significant difference in the relationship between Open-
ness and Aloofness, with OO displaying a stronger rela-

tionship than TD (z = 2.56, p = .01), and OO displaying a

stronger relationship than HFA (z = 1.97, p = .05).

Correlations Among BAP Traits

Correlations between Aloofness, Pragmatic Language Dif-

ficulties, and Rigidity were significant for all three groups

(all p’s\ .05), with greater Aloofness associated with
greater Pragmatic Language Difficulties, which was

associated with greater Rigidity. Z-score transformations

were conducted to compare themagnitude of the correlations

observed across the groups. The only significant difference
was in the relationship between Pragmatic Language Diffi-

culties and Rigidity, with HFA displaying a stronger rela-

tionship than TD (z = 2.14, p = .02), and OO displaying a
stronger relationship than TD (z = 1.84, p = .03).

Discriminant Function Analysis

Stepwise DFA was used to determine which Big Five
personality and BAP traits best predicted group

membership.

Big Five Personality Traits

Differentiating TD Individuals from HFA Individuals The
best predictor of group membership was Neuroticism,

followed by Extraversion, with Neuroticism higher in the

HFA group. Using Neuroticism and Extraversion as the
predictors, Wilks’ K = .510, v2 (2, N = 50) = 31.64,

p\ .0005, with a canonical correlation of .70 (g2 = .49).

The standardized canonical discriminant function coeffi-
cients were 1.167 and .539 for Neuroticism and Extraver-

sion, respectively. The model correctly predicted 84.0 % of

the cases, with 95.65 % (22/23) negative predictive value
and 74.07 % (20/27) positive predictive value.

Differentiating OO Individuals from HFA Individu-

als Likewise, Neuroticism was the best discriminator of
group membership between the OO and HFA groups, with

Neuroticism higher in the HFA group. Using Neuroticism

as the predictor, Wilks’ K = .660, v2 (1, N = 49) =
19.32, p\ .0005, with a canonical correlation of .58

(g2 = .34). The model correctly predicted 75.5 % of the

cases, with 77.3 % (17/22) negative predictive value and
74.1 % (20/27) positive predictive value.

Differentiating OO Individuals from TD Individuals Ex-

traversion was the best predictor of group membership,
followed by Neuroticism, with Extraversion higher in the

Table 4 Personality characteristics from Broader Autism Phenotype Questionnaire (BAPQ)

TD (SD)
N = 23

OO (SD)
N = 22

HFA (SD)
N = 27

F p g2 Post-Hoc

BAPQ Aloof 2.54 (.61) 2.34 (.68) 3.46 (.84) 17.09 \.0005 .33 HFA[OO, TD

d(OO, TD) = .32

BAPQ Pragmatic language 2.31 (.38) 2.43 (.62) 3.30 (.71) 20.82 \.0005 .38 HFA[OO, TD

d(OO, TD) = .24

BAPQ Rigid 2.74 (.34) 2.90 (.47) 3.85 (.74) 29.20 \.0005 .46 HFA[OO, TD

d(OO, TD) = .40
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OO group. Using Extraversion and Neuroticism as the

predictors, Wilks’ K = .745, v2 (2, N = 45) = 12.63,
p = .002, with a canonical correlation of .51 (g2 = .26).

The canonical discriminant function coefficients were

1.345 for Extraversion, followed by 1.082 for Neuroticism.
The model correctly predicted 73.3 % of the cases, with

69.6 % (16/23) negative predictive value and 77.3 % (17/

22) positive predictive value.

Differentiating OO, TD, and HFA Groups Results from

the stepwise DFA suggest that Neuroticism, followed by
Extraversion, were the best predictors. The stepwise DFA

was significant (p\ .0005), and the model correctly clas-

sified 65.3 % of all cases (see Fig. 1).

Broader Autism Phenotype Traits

Differentiating TD Individuals from HFA Individu-

als Results from the stepwise DFA suggest that Rigidity

was the best predictor of group membership, with HFA
higher. Using Rigidity as the predictor, Wilks’ K = .524,

v2 (1, N = 50) = 30.67, p\ .0005, with a canonical cor-

relation of .69 (g2 = .48). The model correctly predicted
82.0 % of the cases, with 95.7 % (22/23) negative pre-

dictive value and 70.4 % (19/27) positive predictive value.

Differentiating OO Individuals from HFA Individu-
als Likewise, results from the stepwise DFA suggest that

Rigidity was the best predictor of group membership, with

HFA higher. Using Rigidity as the predictor, Wilks’
K = .636, v2 (1, N = 49) = 21.08, p\ .0005, with a

canonical correlation of .60 (g2 = .36). The model cor-

rectly predicted 75.5 % of the cases, with 86.4 % (19/22)
negative predictive value and 66.7 % (18/27) positive

predictive value.

Differentiating OO Individuals from TD Individuals Re-
sults from the stepwise DFA found that none of the BAP

variables (Aloofness, Pragmatic Language Difficulties,

Rigidity) qualified for the analysis to differentiate the OO
and TD groups.

Differentiating OO, TD, and HFA Groups Results from

the stepwise DFA suggest that Rigidity andAloofness were the
best predictors. The stepwiseDFAwas significant (p\ .0005),

and correctly predicted 70.8 % of all cases (see Fig. 2).

Discussion

Consistent with previous studies of Big Five personality

domains, the HFA group displayed a personality profile of

being higher in Neuroticism, and lower in Agreeableness,

Conscientiousness, and Openness to Experience. Contrary

to our hypothesis, OO children were rated as higher in
Extraversion than TD and HFA children, whereas TD and

HFA groups did not differ. Furthermore, the HFA group

was clearly differentiated from OO and TD groups in BAP
traits, and were rated as more aloof, having more pragmatic

language difficulties, and being more rigid. In terms of

overall BAP traits, OO children were indistinguishable
from TD children. However, there were subtle but distinct

areas of personality where OO children and adolescents did

differ from their TD peers.

ADHD-Like Symptoms and Extraversion in OO
Individuals

The OO group differed from TD participants on questions

related to ADHD-like symptoms. Under the Conscien-
tiousness domain of the BFI, OO individuals were rated as

more easily distracted than TD children. Likewise, on the

Pragmatic Language domain of the BAPQ, OO individuals
were rated as more likely to get sidetracked in conversa-

tion, talk too much about certain topics, and lose track of

their original point when talking. This finding is consistent
with the pragmatic language (or ‘‘ASD-like’’) deficits that

have been found in children with ADHD (Green et al.

2014; Staikova et al. 2013) This is also consistent with
research from our group that found that children who later

achieve OO are more likely to have previously met or

currently meet diagnostic criteria for ADHD (see Orinstein

Fig. 1 Discriminant function analysis (DFA) for big five inventory
(BFI): extraversion and neuroticism
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et al. 2015 for details on methodology). There are various

theories about the relationship between ASD and ADHD,

which include: attention problems as part of the ASD
phenotype; ASD with ADHD a specific phenotype of ASD;

ASD and ADHD as comorbid disorders; a severe ADHD

subtype that presents as ASD; and ASD and ADHD as
present on the same spectrum of impaired attention and

arousal, with the more impaired arousal presenting as ASD

(e.g., Fein et al. 2005; Liss et al. 2006; Reiersen et al. 2007;
Sinzig et al. 2009). Regardless of precise etiology, indi-

viduals with a previous diagnosis of ASD (‘‘OO’’) were

more likely to display these characteristics than individuals
with no previous ASD diagnosis (‘‘TD’’). In our study, the

OO group was rated as more extraverted than their TD and

HFA peers. Specifically, contrary to our predictions, OO
individuals were rated as more talkative, assertive, ani-

mated, and less inhibited, shy, and reserved than TD and

HFA peers. One possibility is that OO individuals as a
group are more talkative and extraverted than the general

population. Wing and Gould (1979) identified a subset of
children with ASD who are ‘‘active but odd’’ rather than

aloof, and Prior et al. (1998) identified a subset who dis-

played a drive towards social relationships. Children who
later achieve ‘‘optimal outcomes’’ may be more likely to

have initially had this more extraverted personality, which

facilitated more social experiences. A second (not mutually
exclusive) explanation is that these observed ‘‘extraverted’’

traits in OO are associated with ADHD-like characteris-

tics such as less inhibition and more talkativeness. It
is also possible that the ‘‘introversion’’ observed in TD

participants is a reflection of the setting in which they were

observed: in a room with an adult stranger who asked
personal questions about relationships, and engaged them

in more ‘‘child-like’’ tasks. The OO participants may have

appeared less inhibited because they have prior interven-
tion experience (with most receiving intensive Applied

Behavior Therapy) where they worked extensively with

adults (Orinstein et al. 2014). However, this does not
explain why OO children were also consistently rated as

higher in extraversion than HFA individuals, nor why so
few OO children appeared to be shy.

Emotional Stability in OO Individuals

Overall findings were mixed in the Neuroticism domain,

although findings suggest that the OO group is lower in
emotional stability than their TD peers: less likely to

remain calm in tense situations, and more likely to have

difficulty handling stress. However, OO individuals did not
differ from their TD peers on questions related to being

tense, nervous or moody. In contrast, HFA peers were

consistently rated to be higher in neurotic traits and lower
in traits associated with emotional stability. Overall, neu-

roticism and emotional stability in OO is an important area

of clarification and future study.

Personality Traits and Group Membership

Consistent with previous research, Neuroticism was the

Big Five personality factor that best differentiated the HFA

group from the other two groups. In contrast, Extraversion
(as discussed above) best differentiated OO from TD par-

ticipants. In terms of BAP personality traits, Rigidity best

differentiated the HFA from the other groups. Overall, we
found that OO and TD children could not be differentiated

using only BAP personality traits. We also found that OO

and TD participants had a distinct personality profile (at
least as displayed during the ADOS), such that level of

Extraversion and Neuroticism on the BFI differentiated OO

from TD participants in approximately 73 % of the cases,
with the OO group consistently higher in Extraversion.

Areas Where OO and TD Did Not Differ in BAP
and Big Five Personality Traits

What is noteworthy, however, are the many areas in which
OO participants did not differ from their TD peers, even in

very subtle traits associated with the BAP. In fact, OO

individuals were rated as more likely than TD and HFA
participants to make conversation out of enjoyment rather

than to be polite (a quality potentially related to being less

inhibited with the adult examiner). The OO and TD groups
did not differ on any other questions in the Aloofness

Fig. 2 Discriminant function analysis (DFA) for broader autism
phenotype questionnaire BAPQ: aloofness and rigidity
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domain, whereas OO and TD individuals differed from

HFA individuals on every question. Furthermore, OO
individuals were not perceived by naı̈ve raters as having

more difficulty getting out their words, leaving more pau-

ses, or being more frequently difficult to understand than
their TD peers, and were equally connected and ‘‘in tune’’

with their conversation partner. Additionally, OO partici-

pants did not differ from TD participants on being flexible,
open, or needing routines. Likewise, the OO group did not

differ from the TD group on individual questions relating
to Big Five personality characteristics, with the exception

of questions associated with inattention and impulsivity,

extraversion, and emotional stability.

Relationship Between Broader Autism Phenotype
and Big Five Personality Traits

The current study found that within each group, having
greater aloofness, pragmatic language difficulties, and

rigidity was associated with having a personality profile

that has frequently been found in people with ASD: lower
Extraversion, Agreeableness, Conscientiousness, and

Openness, and greater Neuroticism. This shows the inter-

relatedness of BAP and Big Five personality traits, even in
the general population. Additionally, aloofness and prag-

matic language difficulties (which correspond to ASD

diagnostic criteria for difficulties in social communication)
and rigidity (which corresponds to the ASD criteria for

restricted behavior) were found to significantly correlate

with each other within not only the HFA group, but also
within the OO and TD groups. This is in contrast to pre-

vious studies that found that social impairment, commu-

nication impairment, and restricted, repetitive behaviors
were only modestly correlated with each other in the

general population (Ronald et al. 2005, 2006), and there-

fore, thought to arise from distinct genetic etiologies. Our
finding of the positive correlation between BAP traits (such

that greater aloofness is associated with greater pragmatic

language difficulties and more rigidity) is consistent with
the possibility that there is a stronger relationship between

Communication Impairment, Social Impairment, and

Restricted Interests than previously thought, especially
when milder traits associated with ASD are examined. Of

note, while there may be some overlap in constructs

between the two questionnaires (e.g., BFI Openness and
BAPQ Rigidity), because the individual questions were

derived with different populations in mind, with the BFI

focusing on a general population, and the BAPQ focusing
on a population potentially displaying characteristics

associated with ASD, the questionnaires appear to tap

different constructs. For example, although the BFI and
BAPQ both ask about an individual’s response to routines,

the BFI Openness construct as a whole focuses on cre-

ativity and curiosity, whereas the BAPQ Rigidity focuses
on flexibility. Additionally, we believe that it is important

to report the data to permit comparisons with other research

that use either measure individually.

Strengths, Limitations, and Directions for Future
Research

One strength of this study is the use of zero-acquaintance
raters, which reflects the impressions these children may

make on others who encounter them in the outside world.

Furthermore, the semi-structured manner of the ADOS
allows comparison of individuals’ reactions to the same

activities. We were also able to observe more subtle,

potentially subthreshold traits that may not reach the level
to qualify for a diagnosis, but are present and could still

impact the life of the individual, or predispose him or her to

later psychopathology. Other strengths relate to the rigor-
ous manner in which each OO child was evaluated to meet

very specific criteria for ‘‘optimal outcome,’’ as described

in the Methods.
However, there are also limitations to our methodology.

First, the ADOS activities do not necessarily reflect the

types of activities that the participants may experience in
everyday life. Nevertheless, these activities were able to

elicit a variety of responses from the participant that may

not have been observed in a typical short observation. For
example, personal questions about friendships elicited a

range of responses: freely sharing (or over-sharing) about

themselves and their friends; being initially shy, but
agreeably complying with the task; uncomfortable fidget-

ing; getting upset; and refusal to answer the question.

Another limitation was that we were not able to evaluate
how OO children interact with their peers. This is a very

important direction for future study.

Additionally, there are characteristics, such as neuroti-
cism, that may be more difficult to observe in a fine-tuned

manner through zero-acquaintance ratings. Self-ratings, in

addition to parent and peer ratings, would allow us to
examine the way the individual typically responds to dif-

ferent people in his or her daily life. Another limitation is

that it is unclear at this point how representative our sample
is of all children who have achieved ‘‘optimal outcomes.’’

As such, replication of this study will be important.

Additionally, a larger sample would allow the examination
of possible distinct subgroups of personality profiles in the

OO group, as well as to examine whether male and female

individuals display distinct personality profiles.
Finally, although there were many comparisons given

our sample size, the aim of the study was to detect any

group differences; thus, the goal was to protect against
Type II error, detecting even the most subtle contrasts
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among groups; as such, comparisons were not Bonferroni-

corrected. That said, it is possible that the minimal dif-
ferences reflect Type I error, a possibility that must be

evaluated in research with additional samples.

Implications for Treatment

Our study found that OO children have few residual defi-
cits compared to their TD peers and were even character-

ized as being more gregarious and talkative. However, the
observed ADHD-like symptoms, including being less

inhibited, more easily distracted, more tangential, and more

likely to talk too much about certain topics, could poten-
tially impact the quality of their social interactions and

relationships, and are areas that could be explicitly evalu-

ated and targeted for intervention. Furthermore, OO par-
ticipants were rated as potentially less emotionally

stable than their TD peers, although more research is

needed in this area.
Consistent with previous studies, HFA participants dis-

played a personality profile that has been associated with

greater psychopathology: less extraversion, agreeableness,
conscientiousness, openness, and more neuroticism (Mal-

ouff et al. 2005; Schriber et al. 2014). It is likely that these

individual characteristics are leading to more negative
interactions with others, and are thus individual factors that

could be targeted for intervention. For example, people low

in extraversion could be explicitly taught to smile, make
eye contact, and ask about others’ interests, and people low

in agreeableness could be taught to be more mindful to

engage in cooperative behaviors. Therefore, assessing
personality profiles could be a good addition to guide

treatment in these individuals. Furthermore, consistent with

previous studies, children with HFA were observed to be
more likely to be anxious and depressed than their TD and

OO peers. People with ASD who are high-functioning are

more aware of their deficits, which could lead to more
anxiety and depression as they try to navigate the social

world (Hill et al. 2004). These individuals would benefit

from therapy and social skills groups, which could help
them feel less alone in their struggles.

Conclusion

Overall, our study found that these ‘‘optimal outcome’’

children are doing extremely well. They displayed a per-
sonality profile quite distinct from their HFA peers. They

also displayed a personality profile distinct from their

typically developing peers, with greater observed
extraversion traits. However, as this was not a longitudinal

study, an important area of future study would be to

examine whether extraversion is a positive prognostic

factor, such that more extraverted children are more likely

to have ‘‘optimal outcomes.’’ Other areas where the OO
group differed from their TD peers were in personality

characteristics associated with inattention and decreased

inhibition and less emotional stability, personality charac-
teristics that may be more lasting in this population. It

would be informative to study whether these personality

characteristics remain stable as these children grow into
adults.
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Ronald, A., Happé, F., & Plomin, R. (2005). The genetic relationship
between individual differences in social and nonsocial beha-
viours characteristic of autism. Developmental Science, 8(5),
444–458. doi:10.1111/j.1467-7687.2005.00433.x.
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