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Abstract Examined the psychiatric and clinical corre-
lates of loss of previously acquired skills (regression) as
reported by parents of youth with autism spectrum dis-
order (ASD). Study sample comprised 6- to 18-year old
(N=213) children and adolescents with ASD. Parents
reported regression in 77 (36%) youth. A more homogene-
ous subgroup with regression between 18 and 36 months
(n=48) had higher rates of intellectual disability, epilepsy,
and special education, more socially restrictive educational
settings, and more severe ASD communication deficits
and schizophrenia spectrum symptoms than non-regressed
youth (n=136). Similar results were obtained for a more
inclusive definition of regression (n=77). A brief parent
report of developmental regression may be a useful clinical
indicator of later general functioning.

Introduction

A significant minority of youth with autism spectrum disor-
der (ASD) experience loss of pre-acquired skills during the
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preschool years. Although rates vary as a function of defin-
ing criteria (e.g., age at onset, type of skill) and assessment
methodology (e.g., questionnaire, structured interview), a
recent meta-analysis of 85 studies puts the rate of develop-
mental regression at 32% with a mean onset of 1.78 years
(Barger et al. 2013). Among the most consistent findings
is that regression is associated with intellectual disability
(ID) and more severe ASD symptoms. Additional evidence
of greater risk for aberrant neural function in regression
is found in higher rates of epilepsy/seizure disorder (e.g.,
Hansen et al. 2008; Tuchman and Rapin 1997), atypical
brain development prior to the onset of regression (Nordahl
et al. 2011), and prodromal developmental disturbances
(e.g., Malhi and Singhi 2012). Nevertheless, other research
findings about the clinical correlates of developmental
regression are mixed, and different assessment strategies
result in conflicting conclusions, all of which raise ques-
tions about the clinical utility of the routine gathering of
such developmental information from parents.

Although much is written about regression in ASD
(reviewed by Barger et al. 2013; Matson and Kozlowski
2010; Rogers 2004; Stefanatos 2008), very little research
has focused on non-ASD psychiatric co-morbidity. This
is surprising as children with ASD are at high risk for co-
occurring psychopathology compared with typically devel-
oping peers, and at comparable risk for DSM-defined non-
ASD psychiatric syndromes as youth referred for outpatient
child psychiatric evaluation (e.g., Gadow et al. 2005; Kaat
et al. 2013; Simonoff et al. 2008). Given associations of
regression with intellectual disability, speech and language
dysfunction, and encephalopathy (Barger et al. 2013; Mat-
son and Kozlowski 2010; Rogers 2004; Stefanatos 2008) as
well as the well-documented relation of these variables and
psychiatric symptoms, it seems reasonable to hypothesize
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that developmental regression may also be associated with
increased risk for psychopathology in youth with ASD.

Prior studies using dimensional symptom scales have
generally found no or few differences in severity of psy-
chopathology in developmentally regressed versus non-
regressed groups (Hansen et al. 2008; Jones and Campbell
2010; Werner et al. 2005). However, these studies exam-
ined emotional and behavioral problems in children under 6
years of age, well before many psychiatric disorders begin
to emerge. There are reports of greater severity of psychiat-
ric symptoms and challenging behaviors in regressed youth
(e.g., Matson et al. 2010). With regard to psychiatric syn-
dromes, one chart review study found comparable rates of
parent-reported mood disorders and aggressive/self-injuri-
ous behaviors in regressed and non-regressed youth (Ming
et al. 2008), whereas a large-scale online survey recorded
lower rates of parent-reported psychiatric diagnoses in
regressed versus non-regressed youth (Rosenberg et al.
2011). Findings for family history of psychopathology also
fail to show higher rates in regressed youth (Christopher
et al. 2004). Collectively, the results of the aforementioned
studies are mixed. Moreover, although they provide impor-
tant information about regression in children with ASD,
their diverse samples and methods for assessing regres-
sion and behavior problems as well as limited bandwidth of
clinical correlates leave many unanswered questions about
the value of parent-reported regression in everyday clinical
settings.

The primary objective of the present study was to char-
acterize the correlates of parent-reported developmental
regression (i.e., psychiatric symptoms and general func-
tioning) in order to validate the clinical utility of this pro-
cedure. Parents of children with ASD completed a back-
ground questionnaire (development, medical, academic,
social, and mental health history) at intake that included a
section about loss of pre-existing skills (communication;
social interaction and responsiveness; play and imagina-
tion; academic or vocational skills; motor skills; and toi-
leting). Because some (but not all) prior studies suggest
regression is associated with higher rates of epilepsy, lower
1Q, as well as greater ASD severity, we predicted similar
associations in the present study. We also examined the
psychiatric symptom profile associated with regression as
reported by parents using a well-validated measure as well
as ecologically valid outcomes such as school functioning
and teacher-reported psychiatric symptomatology. Evi-
dence of associations with current clinical status and func-
tioning would support gathering such information at initial
referral for developmental evaluation as well as routine
clinical care. To the extent that regression demonstrates
robust links to clinical outcomes in cross-sectional studies,
then it may offer prognostic value to be tested in follow-up
studies.

Methods
Participants

Case records for consecutive referrals to a university hos-
pital developmental disabilities specialty clinic located on
Long Island, NY, were screened for children who were
between 6 and 18 years old (M=10.7, SD=3.4) at time
of evaluation. Data analyses were limited to youth with
a diagnosed ASD and whose case records contained the
prerequisite measures. The sample (N=213) was primar-
ily male (81%) and parent-identified European geographic
ancestry/Caucasian/White (85%). A minority (26%) of
youth had IQs <70. Most children were receiving some
type of intervention, including psychotropic medication
(42%) or special education (76%). A subgroup of these
youth is described in prior publications (Gadow 2012;
Gadow et al. 2016; Kaat et al. 2013). This study was
approved by a university Institutional Review Board and
appropriate measures were taken to protect child and car-
egiver confidentiality.

Procedure

Prior to their initial evaluation, parents are asked to com-
plete an assessment battery that includes a DSM-1V-refer-
enced behavior rating scale, i.e., the Child and Adolescent
Symptom Inventory-4R (CASI-4R) (Gadow and Sprafkin
2005) and developmental history questionnaire, Par-
ent Questionnaire (Gadow et al. 2008). Parents are also
asked to deliver a packet of materials to the school with
instructions that requests the youth’s teacher to complete
the CASI-4R and the school to provide copies of psycho-
educational evaluations to include IQ test results. Schools
mailed their information directly to the clinic. Parents’
ratings were completed primarily by the child’s mother
(>90%). Intake evaluations included interviews with the
children and their caregivers; informal observation of par-
ent—child interaction; and review of the assessment battery.

ASD diagnoses were confirmed by an expert diagnosti-
cian and based on five sources of information: (a) compre-
hensive developmental history, (b) clinician interview with
child and caregiver(s), (c) direct observations of the child,
(d) the CASI-4R, which includes the symptoms of ASD
(DeVincent and Gadow 2009; Gadow et al. 2008), and (e)
in most cases (69%) the Autism Diagnostic Observation
Schedule (ADOS) (Lord et al. 2000) administered by a cer-
tified examiner. The only exceptions were children with a
prior well-documented diagnosis of ASD (e.g., prior clini-
cian or school evaluations) who received all of the afore-
mentioned assessments but not the ADOS, and these cases
were more likely to have lower IQ scores, current special
education services, and more severe ASD communication
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deficits than the ADOS-assessed group (Gadow and
DeVincent 2012).

Measures

Developmental regression. At present there is no consen-
sus definition of regression or widely accepted measure to
assess it; however, as noted by Barger et al. (2013) in their
meta-analysis of regression research, most investigators
conceptualize regression as a loss of previously acquired
skills, typically between 18 and 36 months of age. Although
regression may involve a wide range of skills, communica-
tion is by far the most common followed by social skills. In
the present study, parents completed the Parent Question-
naire (Gadow et al. 2008) (described below) which asks
“was there a period during which your child seemed to lose
skills that s/he acquired earlier, other than during a physi-
cal illness?” If “yes”, caregivers are asked to indicate the
approximate age of loss of skills. Parents indicated their
response for seven skill areas: communication; social inter-
action and responsiveness; play and imagination; academic
or vocational skills; motor skills; and toileting (bladder,
bowel, separately).

Psychiatric Symptoms

Informants rated youth’s behavior with either the par-
ent or teacher version the CASI-4R (Gadow and Sprafkin
2005). Individual items bear one-to-one correspondence
with DSM-1V symptoms and are rated on a scale from 0
(never) to 3 (very often). Both forms cover the symptoms
of attention-deficit hyperactivity disorder, oppositional
defiant disorder, conduct disorder, generalized anxiety
disorder, social phobia, separation anxiety disorder (par-
ent form only), major depressive episode, manic episode,
schizophrenia spectrum, and autism spectrum disorder.
Symptom severity scores are the sum of all item scores
from a specific subscale. For each subscale, informants are
asked whether symptoms interfere with social or academic
functioning (i.e., impairment). Impairment is also rated on
a 4-point scale (impairment severity), and the Impairment
Cutoff score is a rating of often or very often. Numerous
studies indicate CASI-4R subscales demonstrate satisfac-
tory psychometric properties in youth with ASD. Specifi-
cally, individual symptom dimensions evidence satisfactory
internal consistency (Cronbach’s alpha), test—retest reliabil-
ity, convergent and divergent validity with respective meas-
ures from a range of relevant assessment instruments and
diagnostic procedures in community-based normative and
clinic-referred samples, and are minimally correlated with
age, gender, 1Q, and SES (Gadow and Sprafkin 2015).
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Clinical Correlates

The Parent Questionnaire (Gadow et al. 2008) obtains
information about four domains of variables: Child charac-
teristics were age, gender (male=0, female=1), ethnicity
(White=0, non-White=1), and 1Q>70 (no=0, yes=1).
IQ scores were obtained from school evaluations. Family
characteristics were maternal education using Hollingshead
(1975) criteria, income level (1-6), single parent (no=0,
yes=1), and family history of psychopathology (no=0,
yes=1). For the latter, parents indicated from a list of 16
disorders whether any members of the child’s family (first
and second degree relatives) had the problem and whether
the relative was “on the mother’s [or father’s] side of the
family”. Medical characteristics were ever hospitalized for
a non-psychiatric medical condition (no=0, yes=1), num-
ber of non-psychiatric medical conditions (1 of 7 types of
child medical conditions, e.g., seizures, asthma, emergency
room visits), any medical condition (no=1, yes=1), num-
ber of pregnancy complications, which included eight types
of prenatal (e.g., high blood pressure, Rh incompatibility,
gestational diabetes) and nine types of peri- or postnatal
(e.g., premature delivery, cesarean section, infant oxygen)
birth complications, any pregnancy complication (no=0,
yes=1), number of prior pregnancies, and epilepsy/seizure
disorder (no=0, yes=1). Treatment characteristics were
early childhood special education (n=0, yes=1), currently
receiving special education (no=0, yes=1), degree of
social integration with non-special education peers (0-5),
and lifetime and current psychotropic medication for an
emotional or behavioral disorder (no=0, yes=1).

Statistical Analyses

Separate Chi square tests (categorical variables) and ¢ tests
(continuous variables) were conducted to examine differ-
ences between groups with and without developmental
regression. At present, it is not known whether more broad
or restrictive definitions of regression evidence closer links
to clinical markers. Thus, we consider both a conventional/
homogeneous definition for primary analyses and more
inclusive definition for secondary analyses. The more
restrictive and widely adopted criteria for developmental
regression are loss of previously acquired communication
and social skills between 18 and 36 months of age (Barger
et al. 2013), whereas the more broadly based definition dis-
regards age of onset and type of skill (referred to here as
full inclusion grouping strategy).

To be as informative as possible, this study utilizes
a large archival dataset to describe the child, family,
and treatment characteristics that distinguish regressed
from non-regressed youth with ASD. To balance con-
cern of Type one and Type two errors, we adopted a more
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conservative p value of <0.025. We also report effect
size, Cohen’s d for continuous variables and odds ratio for
binary variables, to complement traditional null hypothesis
testing and aid in interpretation of results. We believe this
better suits the exploratory nature of this study relative to
other approaches (i.e., simply restricting the number of
variables). Consequently, our findings should be considered
hypothesis generating rather than confirmatory.

As previously noted, ID is commonly associated with
developmental regression, and correlates of the latter could
be misidentified as correlates of the former. However, the
high rate of co-occurrence supports the possibility that
developmental regression shares common factors with ID
(i.e., factors that lead to developmental regression likely
result in ID and vice versa). Thus, statistical control of ID
(i.e., covariation) is not indicated because it may inadvert-
ently control for effects of developmental regression (c.f.,
Dennis et al. 2009). Thus, to provide insight into whether
correlates of regression in the primary analyses are poten-
tially better accounted for by ID (IQ <70), we conducted
additional secondary analyses that compared regressed and
non-regressed youth just among individuals without ID.

Results
Developmental Regression

Parents indicated that 77 (36%) and 136 (64%) youth,
respectively, did and did not experience developmental
regression according to the full inclusion grouping strategy.
The more restrictive criteria for developmental regression
(primary analysis) was met by 48 of the 77 regressed youth
after excluding cases for whom caregivers did not indicate
the month of regression (n=14); cases for whom caregiv-
ers reported regression occurred after 36 months (n=12);
and cases for whom caregivers reported only bladder/bowel
function (n=3).

This resulted in a final sample of 48 youth with and 136
without regression for the main analyses. All but one of
these 48 youth experienced regression in communication
or social skills by 36 months. The distribution of regressed
skills by 36 months was as follows: communication
(n=17/36%), social (n=10/21%), or both (n=20/42%).
Of these youth, 20 (46%) had 1Qs <70, which is consistent
with previous findings that ID and regression are strongly
but not perfectly correlated.

Clinical Features
Developmentally regressed and non-regressed groups

did not differ in terms of most of child, family, medical,
or treatment characteristics; however, a larger percentage

of the regressed group obtained IQ scores below 70, had
a seizure disorder, was currently receiving special educa-
tion, and was less likely to be in a classroom with typically
developing peers (Table 1). When we limited our sample
to youth with 1Q>70, the regressed group continued to
have significantly higher rates of epilepsy (p <.01) but not
current special education (p=.10) than the non-regressed
group (Supplemental Table A, available online).

Severity of ASD

The regressed group was rated as having more severe
ASD symptoms according to both parents’ and teachers’
CASI-4R ratings; however, group differences were signifi-
cant for only communication deficits (Table 2), and effect
sizes were in the moderate range. Social deficits and per-
severative behaviors were not related to regression. When
we limited our sample to youth with IQ>70, severity of
ASD communication deficits remained higher in regressed
compared to non-regressed youth when rated by parents
(p=.01) but not teachers. This nonsignificant result for
teacher ratings may reflect that teachers reported lower lev-
els of communication deficits compared to parents in both
groups (Supplemental Table A, available online).

Severity of Co-Occurring Psychiatric Symptoms

Parents’ CASI-4R ratings indicated that regressed youth
were reported to evidence greater severity of schizo-
phrenia spectrum disorder symptoms (p<.02, Cohen’s
d=0.41) (Table 3). Teachers’ ratings were not significant
for any non-ASD psychiatric symptom dimension. When
we limited our sample to youth with IQ>70, parent-rated
schizophrenia spectrum symptoms remained significantly
elevated in regressed compared to non-regressed youth
(p<.01) (Supplemental Table A, available online).

Given the heterogeneity of the schizophrenia spectrum
phenotype, we conducted exploratory item-level analy-
ses to examine the association of regression with specific
schizophrenia spectrum disorder symptoms. Chi-squared
tests compared binary symptom endorsement by parents
and teachers, separately, of regressed versus non-regressed
youth (Supplementary Table B, available online). Par-
ent ratings’ indicated significantly greater endorsement
of disorganized behavior (p=.02, OR=2.57) and avoli-
tion symptoms (p=.02, OR=2.77) for regressed youth
compared to those without regression. When restricted to
youth without ID, findings were similar: parents more often
endorsed strange behavior (p=.01; OR=4.23) and avoli-
tion (p=.04; OR=3.13) for youth with regression than
without.
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Table 1 Differences between

Variables R (n=48) NR (n=136)  Statistic  p ES?
regressed (R) and non-regressed
(NR) youth Child

Male (F/%) 38 (79%) 107 (79%) 0.01° 0.943 1.03
Age (M/SD) 10.8 (3.13)  10.7 (3.54) —0.14° 0.890 —0.02
European—American (F/%) 37 (77%) 120 (88%) 3.52% 0.060 2.23
1Q <70 (F/%) 20 (46%) 24 (19%) 12.27° 0.001 3.61

HOME
Maternal education level (M/SD) 4.51 (1.25) 476 (1.14) 1.26¢ 0.209 0.21
Income level (M/SD) 448 (1.36)  4.31(1.29) -0.72°¢ 0470  —0.12
Single parent (F/%) 7 (14.6%) 18 (13.5%) 0.03° 0.857 0.92
Family history psychopathology (F/%) 32 (66.7%) 100 (73.5%) 0.82° 0.364 0.72
Medical history
Ever hospitalized (F/%) 21 (44%) 40 (29%) 3.29° 0.070 1.87
Number of medical conditions (M/SD) 1.19 (1.12)  0.90 (0.98) —1.65¢ 0.100 —0.28
Any medical condition (F/%) 30 (65.5%) 79 (58.1%) 0.29° 0.593 1.20
Number pregnancy complication (M/SD)  0.50 (0.92)  0.38 (0.67) -1.00¢ 0319  -0.17
Any pregnancy complication (F/%) 17 (354%) 38 (28.6%) 0.78° 0.377 1.37
Number of prior pregnancies (M/SD) 1.17 (1.22) 1.15 (1.23) —0.08° 0.939 0.16
Epilepsy/seizure disorder (F/%) 11 (23%) 8 (6%) 11.12° 0.001 4.76

Treatment
Early intervention (F/%) 30(71.4%) 70 (57.9%) 2.42° 0.119 1.82
Current special education (F/%) 42 (87.5%) 91 (66.9%) 7.51° 0.006 3.46
Degree of social integration (M/SD) 2.35(1.35) 1.75 (1.51) —2.45¢ 0.015 0.41
Ever psychotropic medication (F/%) 26 (54%) 58 (43%) 1.90° 0.168 1.59
Current psychotropic medication (F/%) 20 (42%) 57 (42%) 0.001>  0.976 0.99

Note: Significant p values (p <.025) are highlighted in bold

“ES =Cohen’s d for continuous variables and odds ratio for binary variables

°Chi square test
°t test

Table 2 Mean (SD) Severity of Child and Adolescent Symp-
tom Inventory-4R Autism spectrum disorder (ASD) symptoms in
regressed (R) and non-regressed (NR) youth

Variables t P ES*

Parent ratings
Social deficits

Communication
deficits

R (n=47) NR (n=135)
6.51(3.59) 558(3.37) 1.60 0.11 027
6.32(3.61) 457(3.50) 291 <0.01 0.49

Perseverative behav-
iors

549 (298) 4.813.03) 132 0.19 022

Teacher ratings R (n=37) NR (n=100)
7.27(3.72) 6.00(3.57) 1.83 0.07 0.35

6.24 (4.42) 4.13(3.46) 294 <0.01 0.57

Social deficits

Communication
deficits

Perseverative behav-
iors

5.00(3.21) 4293.22) 1.15 025 022

Note: Significant p values (p <.025) are highlighted in bold
AES effect size (Cohen’s d)
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Impairment from Co-Occurring Psychiatric Symptoms

We also examined whether the two groups differed in terms
of impairment in social or academic functioning for each
CASI-4R psychiatric disorder separately (Supplemental
Table C, available online). Consistent with the symptom
severity ratings, the regressed group was more impaired by
schizophrenia spectrum symptoms than the non-regressed
group by parents (p <.01, OR=3.22) and teachers (p <.01,
OR=3.02). When we limited our sample to youth with
1Q >70, rates of parent-rated and teacher-rated schizophre-
nia impairment symptoms were elevated in the regressed
group (OR >1.0), but below threshold for statistical signifi-
cance (Supplemental Table A, available online).

Alternative Grouping Strategy

Secondary analyses were also conducted for the entire
study sample using the full inclusion subgrouping strat-
egy: developmental regression (n=77) and no regression
(n=136). In terms of clinical features (Supplemental Table
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Table 3 Mean (SD) Mothers’ and Teachers’ Child and Adolescent Symptom Inventory-4R symptom severity ratings of regressed (R) and non-

regressed (NR) youth
Characteristic Mothers’ ratings Teachers’ ratings

R(n=48) NR®n=136) 1t p= ES?* R®=38) NR®=101) ¢ p= ES?
ADHD: inattention 18.0 (6.6) 15.5(7.2) 2.11  0.04 036 15.7(7.8) 13.8(6.9) 1.37 0.17  0.26
ADHD: hyper-impulsive 10.7(7.3)  11.0(7.2) -020 085 -0.03 8.4(6.8) 9.6 (7.3) 0.85 040 -0.16
Conduct disorder 1.4 (2.3) 22@3.7) -146 0.15 -0.25 1.0(2.0) 1.6 (3.2) 1.25 021 024
Oppositional defiant dis 7.1(5.9) 8.7(6.2) -1.51 013 -025 6.2(5.3) 7.7 (6.8) 1.06 029 021
Generalized anxiety 8.8(5.1) 7.5(.2) 1.55  0.12 026 7542 8.0(4.7) 0.54 0.59 -0.10
Social anxiety 2.6 (2.9) 3.029) -096 034 -0.16 2.6(2.8) 222.7) 0.71 048 0.13
Separation anxiety 2.3(2.4) 2.1(3.8) 0.39 0.70 0.07 NA NA NA NA NA
Major depressive episode 5.5 (4.6) 4.5(5.1) .11 0.27 0.19 439 4.3 (3.7) —-0.04 097 0.00
Manic episode 44 4.2) 3447 1.25 021 021 74052 6.4 (5.0) 1.00 032  0.19
Schizophrenia spectrum dis 9.0(54) 6.6 (5.6) 241 0.02 041 9.0(7.5) 7.3(6.2) 1.38 0.17 027

Note: Significant p values (p <.025) are highlighted in bold
ADHD attention-deficit/hyperactivity disorder
AES effect size (Cohen’s d)

D, available online), severity of ASD symptoms (Supple-
mental Table E, available online), and severity of non-ASD
symptoms (Supplemental Table F, available online), results
for the full inclusion strategy were highly similar to those
of the more restrictive grouping strategy; however, as might
be expected, there was modest variation in effect sizes
across measures. The two notable exceptions were that par-
ents’ rated symptom severity of attention-deficit/hyperac-
tivity disorder inattention (p=.004) and generalized anxi-
ety disorder (p=.011) as more severe for regressed youth.

Discussion

The present study examined the case records of consecu-
tive referrals obtained during routine intake evaluation to
a developmental disabilities specialty clinic who were
diagnosed with ASD according to DSM-IV criteria as to
whether parent report of regression provided useful infor-
mation about clinical course. Approximately one-third
of cases were reported to have experienced some type of
developmental regression, one-fourth between 18 and 36
months of age, typically in speech and language, which is
consistent with rates reported by others (Barger et al. 2013).
Youth who were reported to have experienced regression
were more likely to have intellectual disability and more
severe ASD communication deficits than peers with ASD
but without reported regression. In line with prior research
demonstrating a relation between developmental regression
and seizure disorder (reviewed by Matson and Kozlowski
2010; Stefanatos 2008), children with a history of regres-
sion (23%) were more likely to have a diagnosis of epilepsy
than the non-regressed group (6%). The relation between

seizure disorder and autism has been reported for many
years (reviewed by El Achkar and Spence 2015), and epi-
leptiform processes may contribute to regression (Besag
and Blackmon 2014) or ASD more generally (Blackmon
2015), but research is mixed. Epilepsy in ASD is also
associated with ID (Berg and Plioplys 2012), which may
explain their co-occurrence (Amiet et al. 2008), and pos-
sibly the relation of epilepsy with developmental regression
(Viscidi et al. 2013). We address this topic in a compan-
ion publication that involves a much larger sample of youth
with ASD (but includes those from the present study) as
well as a comparison group of neuro-atypical, non-ASD
youth (Weber and Gadow 2016).

Developmental regression was also associated with
functional impairment as the regressed group was more
likely to be receiving special education services and in
more socially restrictive settings than non-regressed youth.
In general, our results are similar with the findings of prior
investigations (Barger et al. 2013; Matson and Kozlowski
2010; Rogers 2004; Stefanatos 2008); nevertheless, as
previously noted, for most variables the extant literature
is mixed for more broadly defined ASD (e.g., Jones and
Campbell 2010). Parent report of regression obtained from
a brief intake questionnaire appears to be a useful indicator
of later functioning. This having been said, different strate-
gies for assessing and defining regression will likely yield
different results, and definitive conclusions will require lon-
gitudinal designs (see below).

Unexpectedly, there was little evidence that parent-
reported developmental regression was associated with
any of a wide range of psychiatric symptoms in youth
with ASD. This is noteworthy as all of the clinical corre-
lates examined in this study were previously found to be
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associated with psychiatric symptom severity or impair-
ment in youth with ASD (Gadow et al. 2008, 2016).
There was one exception, schizophrenia spectrum symp-
toms, and this was evident for both severity (parents’ rat-
ings) and impairment (teachers’ and parents’ ratings), and
effect sizes were moderate (Cohen 1988). Specifically, par-
ents of regressed youth endorsed schizophrenia spectrum
disorder symptoms of disorganized behavior and avoli-
tion significantly more often than those of non-regressed
youth. Previous findings indicate that these symptoms,
as is the case with developmental regression, evidence
low to moderate correlations (0.30<r<0.50) with ASD
symptom severity, whereas positive symptoms and for the
most part disorganized thinking do not (r<0.30) (Gadow
2013). There is some preliminary evidence that co-occur-
ring schizophrenia spectrum traits may identify a clinically
relevant sub-group within the broader ASD phenotype,
and children with parent-rated impairing schizophrenia
spectrum traits (versus unimpaired peers with ASD) have
higher rates of ID (Gadow 2012; Gadow and DeVincent
2012). However, associations of specific schizophrenia
spectrum disorder symptoms with regression did not differ
when youth with ID were excluded from analyses, further
supporting the unique association of regression with clini-
cal course beyond cognitive ability. Although others have
reported more severe global ratings of psychiatric symp-
toms and challenging behavior in regressed versus non-
regressed youth with ASD (e.g., Matson et al. 2010), we
were unable to locate other comparable studies of DSM-
defined symptoms or syndromes.

Some of the variables found to be associated with par-
ent-reported developmental regression in this study are
associated with lower I1Q and are interrelated (e.g., Berg
and Plioplys 2012; Gadow and DeVincent 2012; Guilmatre
et al. 2009; Mikhail et al. 2011; Sahoo et al. 2011). Nev-
ertheless, it is important to add approximately one-half of
youth with parent-reported regression had 1Qs>70. When
we limited our analyses to youth with IQ >70, the regressed
group had significantly higher rates of epilepsy and more
severe schizophrenia spectrum and ASD communication
deficit symptoms than non-regressed youth. Thus, these
aspects of regression do not appear attributable to intellec-
tual deficits in regressed youth, per se. On the other hand,
utilization of special education classes and teacher-rated
markers (communication deficits, schizophrenia spectrum
impairment) did not relate to regression among youth with
1Q>70. It may be that IQ deficits account for poor func-
tioning in structured environments, such as the school envi-
ronment, where regressed youth are less ably differentiated
from non-regressed youth with ASD.

As expected, our results show that different criteria for
scoring parent reports result in different rates of regres-
sion, but correlates of regression were generally consistent
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between the broad and narrow operationalization (i.e.,
comparable effect sizes). In other words, efforts to enhance
homogeneity really did not result in better regression group
differentiation and therefore greater clinical utility, but this
is a topic that warrants further study.

This investigation has several strengths to include a rela-
tively large sample of youth with ASD who exhibited the
full range of ASD severity; a practical, cost-effective parent
report of developmental regression; a relatively broad range
of commonly studied child, family, medical, and treatment
characteristics; a well-validated measure of co-occurring
psychiatric symptoms; and examination of different crite-
ria for developmental regression. Nevertheless, findings
are subject to several qualifications. Consistent with its pri-
mary objective, this study focuses on clinic referrals and
results may not generalize to community-based samples.
Information about developmental regression was obtained
retrospectively from parent report and therefore subject to
recall bias and likely underestimates the rate of true regres-
sion (Ozonoff et al. 2010; Rogers 2004; Stefanatos 2008).
However, our research was designed to examine the clini-
cal utility of parent-reported regression as a marker of more
severe clinical course and not the relative construct validity
of different strategies for measuring regression (e.g., struc-
tured interview, longitudinal videotaping) (Goldberg et al.
2003), variables that may impact parental ratings (e.g., age
of youth, birth order) (De Giacomo and Fombonne 1998),
or their potential implications for nosology or models of
pathogenesis (e.g., Matson et al. 2010; Richler et al. 2006;
Rogers 2004). Scoring algorithms that include other vari-
ables such as abrupt versus gradual onset (Goldberg et al.
2003) may improve clinical utility of parent reports of
regression. We also considered comparing communica-
tion regression versus social regression groups, but there
were too few youth with the latter for meaningful analyses.
Although we examined the relation between developmen-
tal regression and a range of clinically relevant variables
in youth without ID, the results of these analyses must be
considered tentative pending replication in larger samples.
The present study is cross-sectional, and prospective, lon-
gitudinal designs are better suited for examining the prog-
nostic significance of early developmental characteristics
for later outcome. Future research should examine differ-
ent practical procedures for eliciting important informa-
tion about early development from caregivers in everyday
clinical settings and strategies for parsing patients accord-
ing to regression as well as the relative contribution of
reports of regression in comparison with a wider range of
youth and early developmental characteristics as predictors
of later outcome (e.g., genetic background). Comparison
with referred youth with other diagnosed psychiatric disor-
ders would inform differential diagnosis and with typically
developing toddlers and preschoolers would help establish
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the value of early parent report of regression as a potential
clinical marker for ASD.

Conclusion

The findings of the present study support the clinical util-
ity of asking parents about their child’s early developmen-
tal history during initial diagnostic evaluations, specifi-
cally perception of developmental regression, as a history
of regression indicates increased risk for a more impacted
clinical course (e.g., intellectual disability, epilepsy, ASD
communication deficits, schizophrenia spectrum symp-
toms, special education, and social exclusion in special
education services), and owing to its typical age of onset,
may be of value in procurement of early intervention,
which is a widely recognized clinical imperative. This may
be particularly relevant in countries or geographic regions
where routine access to standardized cognitive testing is
limited. Furthermore, owing to the early onset of regres-
sion, it may also be of value in early detection where clear
ASD symptoms have yet to present or the child’s caregivers
are unaware of them.
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