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Abstract
Individuals with autism spectrum disorder (ASD) often meet criteria for at least one additional psychiatric disorder. The 
present study evaluated the utility of the Mini International Neuropsychiatric Interview (MINI) in assessing co-occurring 
psychiatric disorders in children, adolescents, and young adults with ASD. Ninety-one percent of children/adolescents and 
thirty-one percent of young adults were diagnosed with one or more co-occurring diagnoses using the MINI. MINI diagnostic 
rates were comparable to those found in the literature on children/adolescents with ASD; however, in young adults, MINI 
diagnostic rates were lower relative to rates found in the literature on young adults with ASD. Implications for treatment, 
transitioning to adulthood, and the need for instruments developed specifically to diagnose co-occurring disorders in ASD 
are discussed.
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Individuals with autism spectrum disorder (ASD) often meet 
criteria for at least one additional psychiatric disorder (Rosen 
et al. 2018). Common co-occurring psychiatric disorders in 
individuals with ASD include anxiety disorders, mood disor-
ders, attention deficit hyperactivity disorder (ADHD), obses-
sive–compulsive disorder (OCD), and oppositional defiant 
disorder (ODD; Buck et al. 2014; Di Martino et al. 2017; 
Joshi et al. 2010; Leyfer et al. 2006; Simonoff et al. 2008). 
These high rates of co-occurring psychiatric disorders have 
significant clinical implications for individuals with ASD. 
The presence of one or more concurrent disorders can mask 

the expression of ASD symptoms and delay the diagnosis of 
ASD until later in childhood or early adolescence (Mazef-
sky et al. 2012), and the treatment of co-occurring disorders 
often requires additional psychosocial and pharmacological 
treatments (de Bruin et al. 2007; Joshi et al. 2010; Leyfer 
et al. 2006). Further, co-occurring psychiatric disorders may 
exacerbate ASD symptoms (de Bruin et al. 2007; Leyfer 
et al. 2006), interfere with optimal outcomes for ASD treat-
ments (Joshi et al. 2010; McDougle et al. 2003), and predict 
worse long-term outcomes in individuals with ASD (Kamio 
et al. 2013; Kraper et al. 2017).

Previously reported prevalence rates indicate that 
between 70 and 95% of children and adolescents with ASD 
have at least one co-occurring psychiatric disorder (Gjevik 
et al. 2011; Joshi et al. 2010; Leyfer et al. 2006; Simonoff 
et al. 2008), 41% to 60% of children and adolescents with 
ASD have two or more co-occurring disorders, and as many 
as 24% of children and adolescents with ASD have three 
or more co-occurring disorders (Di Martino et al. 2017; 
Simonoff et al. 2008). Similarly, between 73 and 81% of 
adults with ASD meet criteria for at least one current co-
occurring psychiatric disorder (Buck et al. 2014; Hofvander 
et al. 2009; Joshi et al. 2013; Vohra et al. 2016).

Although there is no consensus regarding the optimal 
instrument for measuring co-occurring psychiatric disorders 
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in ASD, several studies have explored the use of structured 
or semi-structured interviews originally developed to assess 
childhood psychopathology outside the context of neurode-
velopmental disorders. Structured interviews that have been 
used in the context of ASD include the Structured Clini-
cal Interview for DSM-IV (SCID; Joshi et al. 2013), the 
Kiddie Schedule for Affective Disorders and Schizophrenia 
(K-SADS; e.g., Gjevik et al. 2011; Kaufman et al. 1997; 
Leyfer et  al. 2006), the Diagnostic Interview Schedule 
for Children-Parent (DISC-IV; e.g., de Bruin et al. 2007; 
Muris et al. 1998), and the Child and Adolescent Psychiatric 
Assessment (CAPA), Parent version (Simonoff et al. 2008).

The aim of the current study was to evaluate the utility of 
the Mini International Neuropsychiatric Interview (MINI; 
Sheehan et al. 1998, 2010) by using it to estimate rates of 
co-occurring psychiatric disorders in ASD and compare to 
reported rates using other non-ASD specific, structured or 
semi-structured instruments. The MINI is a semi-structured 
psychiatric diagnostic interview that is widely used outside 
the field of ASD research. It was designed for use with indi-
viduals 8 to 25 years old and was chosen for the current 
study due to its brevity (20–30 min) relative to the SCID 
(45–60 min) and the K-SADS (75–90 min) and because it 
has been cross-validated with the K-SADS (Sheehan et al. 
1998, 2010). One prior study examined co-occurring disor-
ders in ASD using the caregiver-report version of the MINI 
(MINI-KID-P; Sheehan et al. 1998; Stadnick et al. 2017a, 
b) in a sample of children with ASD ages 4–14 years old, 
and reported that 92% of the sample had at least one co-
occurring psychiatric disorder. The primary objective of 
the current study was to extend the work of Stadnick et al. 
(2017a, b) by exploring the use of the MINI in a wider age 
range of individuals with ASD. An additional, exploratory 
objective of the current study was to compare MINI-derived 
co-occurring diagnoses to community-derived co-occurring 
diagnoses. We also explored the impact of age, intellectual 
functioning, ASD symptom severity, medication status, and 
gender on rates of co-occurring disorders.

Method

Participants

Sixty-seven individuals with ASD ranging from eight to 
25 years of age (M = 16.97, SD = 3.75) consented to a pro-
tocol approved by the institutional review board at UNC-
Chapel Hill. Of the 67 participants, 35 were children or ado-
lescents (i.e., 18 years of age or younger) and 32 participants 
were young adults (i.e., older than 18 years of age). Partici-
pants had fluent phrase speech and nonverbal IQ > 70 and 
had no known sensory deficits or diagnoses of intellectual 
disability. Participants were recruited via the UNC Autism 

Research Registry, a resource at the Carolina Institute for 
Developmental Disabilities. Recruitment materials did not 
specify that this was a study of co-occurring disorders in 
ASD.

Table 1 provides participant demographic information. 
Socioeconomic status (SES) was calculated using the Hol-
lingshead Four Factor Index of social status, an index of SES 
based on parental education, occupation, sex, and marital 
status (Hollingshead 1975); raw scores range from 8 to 66, 
with higher scores indicating higher SES. SES was calcu-
lated based on caregiver information for both age groups, 
given that all young adult participants reported that they 
were financially supported by one or both caregivers at the 
time of the study. Clinical diagnoses of ASD were based on 
a history of clinical diagnosis confirmed via Modules 3 or 
4 of the Autism Diagnostic Observation Schedule, Second 
Edition (ADOS-2; Gotham et al. 2012) administered by a 
research reliable assessor and using standard algorithm cut-
offs for ASD; ADOS-2 calibrated severity scores (CSS) are 
reported (Gotham et al. 2009; Hus et al. 2014). Intellectual 
functioning was assessed using the Wechsler Abbreviated 
Scale of Intelligence (WASI) for participants 18–20 years 
old or the Kaufman Brief Intelligence Test, Second Edi-
tion (KBIT-II) for participants 12–17 years old, both reli-
able brief measures of intelligence that can be administered 
in approximately 30 min to derive Verbal IQ, Performance 
IQ, and Full Scale IQ scores. Both have been used in ASD 

Table 1  Sample demographics

Data presented as the following: mean (SD), range, or % (n). Socio-
economic status measured by Hollingshead Four Factor Index
IQ intellectual quotient, CSS calibrated severity score

Children and adoles-
cents
(n = 35)

Adults
(n = 32)

Age 14.03 (1.95) 20.19 (2.29)
Male:female ratio 29:6 7:1
Race
 White 91% (32) 93% (30)
 African American 3% (1) 7% (2)
 Multiracial 6% (2) 0%

Ethnicity: Hispanic/
Latino

9% (3) 0%

Socioeconomic status 49.59 (13.01) 45.27 (14.70)
Verbal IQ (VIQ) 102.32 (16.23) 106.29 (16.95)
Performance IQ (PIQ) 98.41 (17.15) 106.39 (12.87)
Full scale IQ (FSIQ) 100.85 (17.18) 107.00 (13.99)
ADOS-2 CSS 8.60 (1.34), 6-10 8.03 (1.31), 6–10
SRS-2 total t score 80.06 (9.00) 71.56 (12.29)
Number of MINI-KID-

P/MINI co-occurring 
diagnoses

1.97 (1.10) 0.38 (0.61)
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samples (Bardikoff and McGonigle-Chalmers 2014; Elison 
et al. 2012; Mosner et al. 2017).

Procedure

Following consent, the diagnostic, demographic and symp-
tom assessments, and cognitive tests were administered. 
Symptom questionnaires were completed on a computer 
using Qualtrics survey software. Participants received a 
base rate of $10, plus $10 per hour for the 2- to 4-h testing 
session.

Materials and Measures

ASD Symptoms

The Social Responsiveness Scale (SRS) is an instrument that 
provides a dimensional measure of ASD impairments. The 
65-item rating scale measures the severity of social-com-
municative ASD symptoms as they occur in natural social 
settings (Constantino et al. 2003). Participants responded 
on a four-point Likert scale, representing a range from “not 
true” to “almost always true.” T scores from 60 to 75 are 
considered to be in the mild to moderate range while scores 
above 76 are considered to be in the severe range of impaired 
social functioning. Young adult participants completed the 
self-report version of the SRS (SRS-SR); caregivers com-
pleted the caregiver-report version of the SRS (SRS-CR) for 
participants younger than 18 years old.

Co‑occurring Psychiatric Disorders

To assess for current Axis I psychopathology, caregivers of 
the children and adolescent group completed the MINI for 
Children and Adolescents, parent version (MINI-KID-P), 
and the young adult group completed the MINI. The MINI 
and the MINI-KID-P are semi-structured clinical diagnostic 
interviews that evaluate the presence of DSM-IV and ICD-
10 psychiatric disorders in children and adolescents ages 
6 to 18 via parent interview and via self-report in young 
adults over the age of 18 years, respectively (Sheehan et al. 
1998, 2010).

During the assessment, caregivers of the child and ado-
lescent group and the young adult group also completed a 
background form asking about current community mental 
health diagnoses other than ASD (“additional diagnoses”) 
provided by community-based clinicians as well as current 
psychiatric medications and prior treatments. Mood stabi-
lizing and anticonvulsant medications were categorized as 
psychotropic if emotional and/or behavioral symptoms were 
being targeted and if there was no reported seizure disorder 
(Buck et al. 2014).

Data Analytic Plan

Prevalence rates of co-occurring psychiatric disorders are 
reported via descriptive statistics, and correlations and 
Chi square tests were conducted to assess the relationships 
among MINI diagnoses, gender, IQ, and ASD symptom 
severity. A summary code strategy modeled after Mazefsky 
et al. (2012) was used to improve compatibility with commu-
nity diagnoses. Summary codes for children and adolescents 
were created for depressive disorders (major depression 
and dysthymic disorder) and anxiety disorders (generalized 
anxiety disorder (GAD), separation anxiety disorder, panic 
disorder, agoraphobia, social phobia, and specific phobia); 
obsessive–compulsive disorder (OCD) was kept separate. 
Therefore, MINI-KID-P diagnostic categories included in 
analyses were any depressive disorder, bipolar disorder, any 
anxiety disorder, OCD, Tourette’s disorder, ADHD, ODD, 
and conduct disorder (CD). Also modeled after Mazefsky 
et al. (2012), composites codes were created for internal-
izing (i.e., depression, anxiety, bipolar, OCD) and external-
izing (i.e., ADHD, ODD, substance use disorders) disorders. 
Summary codes for young adults were similarly created to 
improve compatibility with self-reported community diag-
noses, and included the following: any depressive disorder, 
bipolar disorder, any anxiety disorder, and OCD. Inter-rater 
reliability (Cohen’s kappa) assessed concordance between 
MINI (MINI-KID-P or MINI) diagnoses and the (caregiver- 
or self-) reported community diagnoses.

Results

Prevalence Rates: Children and Adolescents

MINI‑KID‑P

Thirty-two out of 35 children and adolescents (91% of the 
sample) were diagnosed with one or more co-occurring 
diagnoses based on results from the caregiver-report version 
of the MINI (i.e., the MINI-KID-P). All co-occurring diag-
noses reported on the MINI-KID-P indicate current severity 
(i.e., present in the past 1 to 12 months).

The most commonly reported co-occurring disorder 
based on findings from the MINI-KID-P was ADHD, with 
25 out of 35 children and adolescents (71% of the sample) 
meeting criteria for any ADHD presentation (see Table 2). 
Across ADHD presentation types, 15 out of 35 participants 
(43% of the sample) met criteria for inattentive-type and 10 
out of 35 participants (29% of the sample) met criteria for 
combined-type; none met criteria for hyperactive-impulsive 
type. Ten out of 35 children and adolescents (29% of the 
sample) met criteria for a co-occurring depressive episode 
on the MINI-KID-P, with half of those participants (n = 5) 
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meeting for a past depressive episode and half (n = 5) meet-
ing for a recurrent depressive episode. No participants met 
diagnostic criteria for current dysthymia. Twelve out of 35 
participants (34% of the sample) met criteria on the MINI-
KID-P for at least one anxiety disorder when collapsing 
across anxiety subtypes. Of those 12 participants, four par-
ticipants met for two separate anxiety disorders (11% of the 
sample). For panic disorder, agoraphobia, separation anxi-
ety, and specific phobia, one participant met criteria for each. 
Six participants out of 35 (17% of the sample) met criteria 
for social phobia and six out of 35 participants (17% of the 
sample) met for GAD. Of the participants who met crite-
ria for two anxiety disorders, three (9% of the sample) met 
for both social phobia and GAD while the fourth met for 
both agoraphobia and GAD. Results from the MINI-KID-P 
also indicated that four out of 35 children and adolescents 
(11% of the sample) met criteria for co-occurring OCD, two 
participants (6% of the sample) met for CD, and 14 par-
ticipants (40% of the sample) met for ODD. Finally, two 

participants out of 35 (6% of the sample) met criteria for 
Tourette’s disorder.

When grouping disorders into internalizing (depression, 
anxiety, and OCD) and externalizing (ADHD, CD, and 
ODD) disorder categories, 19 out of 35 participants (54% of 
the sample) met criteria for at least one co-occurring inter-
nalizing disorder and 26 out of 35 participants (74% of the 
sample) met criteria for at least one co-occurring external-
izing disorder.

Exploratory Comparisons Between MINI‑KID‑P 
and Community Diagnoses

There was poor agreement between the MINI-KID-P and 
community diagnoses in children and adolescents, with 
Cohen’s kappas ranging from no agreement to substantial 
agreement (0 to 0.65, respectively; see Table 3). Compared 
to MINI-KID-P reported diagnoses, community diagnoses 
indicated that 63% (n = 22) of children and adolescents met 

Table 2  Co-occurring psychiatric disorders reported via the MINI-KID-P and caregiver report

Caregiver-reported diagnoses not measured via the MINI-KID-P included Sensory Integration Disorder (n = 1) and Dysgraphia (n = 1)
a Caregiver-reported diagnoses of depression, anxiety, and ADHD did not include specifications about subtypes

Number of diagnoses MINI-KID-P  % (n) Caregiver report % (n)

None 8.6% (3) 37.1% (13)
One 25.7% (9) 40.0% (14)
Two 31.4% (11) 14.3% (5)
Three 20% (7) 8.6% (3)
Four or more 14.3% (5) 0%

Diagnostic category MINI-KID-P % (n) Caregiver report % (n)a

Depression 28.6% (10) 8.6% (3)
 Past episode 14. 3% (5) –
 Recurrent 14. 3% (5) –

Anxiety 34.3% (12) 25.7% (9)
 Panic disorder 2.9% (1) –
 Agoraphobia 2.9% (1) –
 Separation anxiety 2.9% (1) –
 Social phobia 17.1% (6) –
 Specific phobia 2.9% (1) –
 GAD 17.1% (6) –

ADHD 71.4% (25) 34.3% (12)
 Inattentive type 42.9% (15) –
 Hyperactive-impulsive type 0% –
 Combined type 28.6% (10) –

OCD 11.4% (4) 17.1% (6)
Tourette’s disorder 5.7% (2) 2.9% (1)
Conduct disorder 5.7% (2) 0%
ODD 40.0% (14) 0%
Internalizing disorder (at least one) 54.3% (19) 40.0% (14)
Externalizing disorder (at least one) 74.3% (26) 37.1% (13)



Journal of Autism and Developmental Disorders 

1 3

criteria for one or more co-occurring diagnoses. Overall, 
55% (38 of 69) of MINI-KID-P current co-occurring diag-
noses were not supported by community diagnoses and 8% 
(2 of 23) of community diagnoses were not supported by the 
MINI-KID-P. Specifically, 70% (seven of ten) of depressive 
disorders reported on the MINI-KID-P were not supported 
by community diagnoses and 52% (13 of 25) of ADHD diag-
noses reported via the MINI-KID-P were not supported by 
community diagnoses. The highest agreement between the 
MINI-KID-P and community diagnoses was for Tourette’s 
disorder, with one additional participant meeting criteria 
for Tourette’s (2 out of 32, 6%) via the MINI-KID-P com-
pared to only one participant meeting criteria per community 
diagnoses. For anxiety disorders, 25% (3 of 12) of anxiety 
disorders reported on the MINI-KID-P were not supported 
by community diagnoses. No current community diagnoses 
of conduct disorder (CD) or oppositional defiant disorder 
(ODD) were reported, compared to two participants meeting 
criteria for CD and 14 meeting criteria for ODD based on 
the MINI-KID-P. In contrast, 33% (two of six) of OCD com-
munity diagnoses were not supported by the MINI-KID-P. 
When comparing internalizing and externalizing diagnoses, 
26% (5 of 19) of internalizing disorders and 50% (13 of 
26) of externalizing disorders reported via the MINI-KID-P 
were not supported by community diagnoses.

Medication Status and Prior Treatment

Twenty-two out of 35 children and adolescents (63% of the 
sample) were taking psychiatric medications (see Table 4). 
Of these, 21 were taking a psychostimulant. Other medi-
cations included selective serotonin reuptake inhibitors 
(SSRIs; e.g., Zoloft), atypical antidepressant medications 
(e.g., Mirtazapine), antipsychotics (e.g., Risperidone), and 
other mood-stabilizers (e.g., Lithium).

Twenty two out of 35 children and adolescents (63% 
of the sample) endorsed participating in prior treatment 
(see Table 4). The most common types of prior treatment 
included psychotherapy (37% of the sample), occupational 
therapy (31% of the sample), speech therapy (26% of the 
sample) and social skills group (11% of the sample). Other 
forms of therapy included physical therapy (9% of the sam-
ple), play therapy (3% of the sample), and sensory integra-
tion therapy (3% of the sample).

Relations Between Rates of Co‑occurring Disorders and ASD 
Severity

There was a significant inverse correlation between the total 
number of current co-occurring disorders reported in chil-
dren and adolescents on the MINI-KID-P and the ADOS-2 
CSS, r(34) = − 0.36, p = 0.04, such that participants with 
fewer co-occurring disorders had greater ASD symptom Ta
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severity scores (see Fig. 1). There were no significant cor-
relations between the total number of co-occurring disor-
ders reported on the MINI-KID-P and age (r(34) = 0.22, 
p = 0.20), FSIQ (r(34) = 0.05, p = 0.76), SRS scores 
(r(34) = 0.11, p = 0.53), or number of current psychiatric 
medications (r(34) = 0.25, p = 0.14).

Gender Differences

Given the limited number of female participants in the pre-
sent study, gender analyses are exploratory. Based on results 

from the MINI-KID-P in children and adolescents, 86% of 
male participants (26 of 29) and 100% of female participants 
(six of six) met criteria for one or more current co-occurring 
diagnoses (see Table 5). Only male participants met criteria 
for co-occurring OCD (14% of the male sample, n = 4) and 
Tourette’s syndrome (7%, n = 2). For both genders, the most 
prevalent current disorder diagnosed via the MINI-KID-P 
was ADHD, with all female participants (n = 6) meeting cri-
teria for co-occurring ADHD and 66% males (n = 19) meet-
ing current criteria. Chi square tests revealed no significant 
differences between genders in the proportion of MINI-KID-
P-reported current co-occurring disorders (p’s > 0.05).

According to community diagnoses, 64% of male par-
ticipants (18 of 29) and 66% of female participants (four of 
six) were diagnosed with one or more current co-occurring 
diagnoses (see Table 6). Only male participants had current 
community diagnoses of OCD (21% of the male sample, 
n = 6), Tourette’s syndrome (3%, n = 1), Sensory Integration 
Disorder (3%, n = 1), and dysgraphia (3%, n = 1). There was 
a significant difference in the proportion of female partici-
pants who met criteria for current co-occurring depression 
based on community diagnoses (33%, n = 2) relative to the 
proportion of male participants (3%, n = 1), χ2(1) = 5.67, 

p = 0.02. Chi square tests revealed no other significant gen-
der differences in proportions of current community-derived 
co-occurring disorders (p’s > 0.05).

Prevalence Rates: Young Adults

MINI

According to MINI-reported diagnoses by young adults, 10 
out of 32 young adults (31% of the sample) met criteria for 

Table 4  Prevalence of rates of psychiatric medications and prior 
treatments among children and adolescents

% (n)

Number of diagnoses
 None 37.1% (13)
 One 31.4% (11)
 Two 17.1% (6)
 Three or more 14.3% (5)

Medication type
 Stimulant or other ADHD medication 60.0% (21)
 Antipsychotic 8.6% (3)
 SSRI or antidepressant 34.3% (12)
 Other mood stabilizer 8.6% (3)

Prior treatment type
 Psychotherapy (individual and/or parent-training) 37.1% (13)
 Social skills group 11.4% (4)
 Speech therapy 25.7% (9)
 Physical therapy 8.6% (3)
 Occupational therapy 31.4% (11)
 Sensory integration therapy 2.9% (1)
 Other 5.7% (2)

Fig. 1  Correlation between the 
total number of co-occurring 
psychiatric diagnoses (from 
the MINI-KID-P) and ADOS 
comparison scores
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one or more current (i.e., present in the past 1–12 months) 
co-occurring diagnoses.

The most commonly reported co-occurring disorder 
based on findings from the MINI was depressive disorder 
(25% of the sample, n = 8), with 6 out of 32 participants 
meeting criteria for a past episode (19% of the sample) and 
two participants meeting criteria for recurrent depression 
(6% of the sample; see Table 7). Four out of 32 participants 
met criteria for an anxiety disorder (13% of the sample), 
with three of the four participants meeting criteria for social 
phobia and one participant meeting criteria for panic disor-
der. Participants did not endorse externalizing disorders on 
the MINI (i.e., substance use disorder); however, in contrast 

to the MINI-KID-P, the MINI does not assess for a variety of 
externalizing disorders frequently reported in young adults 
with ASD, most notably ADHD.

Exploratory Comparisons Between MINI and Community 
Diagnoses

There was poor agreement between the MINI and commu-
nity diagnoses for young adults, with Cohen’s kappas rang-
ing from no agreement to fair agreement (0 to 0.47, respec-
tively; see Table 8). Compared to MINI-reported diagnoses, 
community diagnoses indicated that 41% (n = 13) of young 
adults met criteria for one or more co-occurring diagnoses. 
Overall, 58% (7 of 12) of MINI current co-occurring diagno-
ses were not supported by community-derived co-occurring 
diagnoses. Specifically, 63% of depressive disorders reported 
on the MINI were not supported by community diagnoses, 
while 25% (one of four) of anxiety disorders reported on the 
MINI were not supported by community diagnoses. Seventy-
five percent (15 of 20) of community-derived co-occurring 
diagnoses were not supported by the MINI; however, among 

these community diagnoses were ADHD (endorsed by 
nine participants) and Tourette’s disorder (endorsed by 1 
participant), which are not directly assessed via the MINI. 
Therefore, when considering co-occurring disorders meas-
ured via the MINI, 40% (four of ten) of community-derived 
co-occurring diagnoses were not supported by the MINI; 
four individuals reported a community-derived co-occurring 
diagnosis of OCD but did not meet criteria for OCD via the 
MINI. Approximately 17% (2 of 12) of internalizing disor-
ders reported on the MINI were not supported by community 
diagnoses. Externalizing disorders were only reported via 
community diagnoses (i.e., ADHD).

Table 5  Gender differences in co-occurring psychiatric disorders 
reported via the MINI-KID-P

Males (N = 29), 
% (n)

Females, 
(N = 6), % 
(n)

χ(1)2 P value

Number of diagnoses
 None 10.3% (3) 0% 0.68 0.41
 One 27.6% (8) 16.7% (1) 0.31 0.58
 Two 31.0% (9) 33.3% (2) 0.01 0.91
 Three 17.2% (5) 33.3% (2) 0.81 0.37
 Four or more 13.8% (4) 16.7% (1) 0.03 0.85

Diagnostic category
 Depression 24.1% (7) 50.0% (3) 1.63 0.20
 Anxiety 48.3 (14) 16.7% (1) 2.03 0.15
 ADHD 65.5% (19) 100% (6) 2.90 0.09
 OCD 13.8% (4) 0% 0.93 0.33
 Tourette’s dis-

order
6.9% (2) 0% 0.44 0.51

 Conduct disorder 3.4% (1) 16.7% (1) 1.61 0.20
 ODD 37.9% (11) 50.0% (3) 0.30 0.58

Table 6  Gender differences 
in co-occurring psychiatric 
disorders reported via 
community diagnoses for 
children and adolescents

Males (N = 29),  % (n) Females, 
(N = 6),  % (n)

χ(1)2 P values

Number of diagnoses
 None 39.3% (11) 50% (2) 0.05 0.83
 One 42.9% (12) 33.3% (2) 0.13 0.71
 Two 17.9% (5) 0% (0) 1.21 0.27
 Three 3.4% (1) 33.3% (2) 5.67 0.02*

Diagnostic category
 Depression 3.4% (1) 33.3% (2) 5.67 0.02*
 Anxiety 2.4% (7) 33.3% (2) 0.22 0.64
 ADHD 31.0% (9) 50.0% (3) 0.79 0.37
 OCD 20.7% (6) 0% 1.50 0.22

Tourette’s disorder 3.4% (1) 0% 0.21 0.64
 Sensory integration disorder 3.4% (1) 0% 0.21 0.64
 Dysgraphia 3.4% (1) 0% 0.21 0.64
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Medication Status and Prior Treatment

Twelve young adults (38% of the sample) were currently 
taking one or more psychiatric medications (see Table 9). Of 
the 12 participants, eight were taking an SSRI (e.g., Prozac) 
or other mood stabilizer (e.g., Lamotrigine), seven were tak-
ing a stimulant (e.g., Concerta), three were taking an antip-
sychotic medication (e.g., Abilify), and one was taking an 
anxiolytic (i.e., Xanax).

Nine out of 32 young adults (28% of the sample) endorsed 
participating in prior treatment (see Table 9). The types of 

prior treatment endorsed included psychotherapy (13% of 
the sample), speech therapy (6% of the sample), social skills 
group (6% of the sample), and sensory integration therapy 
(3% of the sample).

Relations Between Rates of Co‑occurring Disorders and ASD 
Severity

There were no significant correlations between the total 
number of current co-occurring disorders in young adults 
reported on the MINI and age (r(28) = 0.05, p = 0.78), 

Table 7  Co-occurring psychiatric disorders reported via the MINI and self-report

Self-reported diagnoses not measured via the MINI included ADHD (29.1%, n = 9) and Tourette’s disorder (3.1%, n = 1)
a Self-reported diagnoses of depression and anxiety did not include specifications about subtypes

Number of diagnoses MINI % (n) Self-report % (n)

 None 68.8% (22) 59.4% (19)
 One 25.0% (8) 25.0% (8)
 Two 6.3% (2) 9.4% (3)
 Three 0% 6.3% (2)

Diagnostic category MINI % (n) Self-report % (n)

 Depression 25.0% (8) 9.4% (3)
 Past episode 18.8% (6) –
 Recurrent 6.3% (2) –
 Anxiety 12.5% (4) 9.4% (3)
 Panic disorder 3.1% (1) –
 Agoraphobia 0% –
 Separation anxiety 0% –
 Social phobia 9.4% (3) –
 Specific phobia 0% –
 GAD 0% –
 OCD 0% 12.5% (4)
 Internalizing disorder (at least one) 37.5% (12) 31.3% (10)
 Externalizing disorder (at least one) 0% 28.1% (9)

Table 8  Comparison of co-occurring psychiatric disorders between the MINI diagnoses and self-reported diagnoses

*Number of community diagnoses reported and missed via the MINI
a Externalizing disorders were only reported via self-report and included disorders not assessed via the MINI (i.e., ADHD and Tourette’s Disor-
der)

Self-reported diagnoses % (n) Kappa

Depression Anxiety OCD Intern Externa

8.6 (3) 9.4 (3) 12.5 (4) 31.3 (10) 28.1 (9)
MINI diagno-

ses % (n)
Depression 25.0 (8) 62.5% (5/8) 0.47

Anxiety 12.5 (4) 25.0% (1/4) 0.20
OCD 0.0 (0) 0.0% (4/4)* 0.00
Intern 37.5 (12) 16.7% (2/12) 0.45
Externa 0.0 (0) 0.0% (9/9)* 0.00
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FSIQ (r(28) = 0.02, p = 0.92), ADOS-2 CSS (r(28) = 0.19, 
p = 0.30), or number of current psychiatric medications 
(r(28) = 0.33, p = 0.06). There was a significant correlation 
between the total number of current co-occurring disor-
ders reported on the MINI and SRS t scores (r(28) = 0.42, 
p = 0.02), such that participants with a greater number of 
current co-occurring disorders reported higher levels of 
ASD symptoms. However, this correlation was driven by 
the two participants (of 30) who met for more than one co-
occurring disorder: after removing these outliers, the cor-
relation was no longer significant (p > 0.05).

Gender Differences

Based on results from the MINI in young adults, explora-
tory gender analyses revealed that 25% of male and 25% of 
female participants (20 of 28 and one of four, respectively) 
met criteria for at least one current co-occurring diagnosis 
(Table 10). Chi square tests revealed no significant gender 
differences in proportions of current co-occurring MINI 
diagnoses (p’s > 0.05).

In contrast, according to community-derived co-occur-
ring disorders, 36% of male participants (10 of 28) were 
diagnosed with one or more current co-occurring diagno-
ses, while 75% of female participants (three of four) were 
diagnosed with only one current co-occurring diagnosis (see 
Table 11). Only male participants endorsed previous diag-
noses of depression (11% of the male sample, n = 3), ADHD 
(32%, n = 9), and Tourette’s syndrome (4%, n = 1). There 
was a significant difference in the proportion of female 
participants who met criteria for co-occurring anxiety via 
self-report (50%, n = 2) relative to the proportion of male 

participants (3%, n = 1), χ2(1) = 8.88, p = 0.003. Chi square 
tests revealed no other significant gender differences in pro-
portions of current co-occurring diagnoses (p’s > 0.05).

Discussion

The goal of the present study was to evaluate the utility of 
the MINI-KID-P and the MINI in assessing co-occurring 
psychiatric disorders in children, adolescents, and young 
adults with ASD. Overall, using a briefer measure relative to 
previously employed semi-structured interviews, our results 
support previous findings of prevalence rates in children and 
adolescents with ASD.

Children and Adolescent Findings

Our results using the MINI-KID-P confirm previous find-
ings of high rates of co-occurring psychiatric disorders in 

Table 9  Prevalence rates of psychiatric medications and prior treat-
ments among young adults

% (n)

Number of diagnoses
 None 62.5% (20)
 One 12.5% (4)
 Two 25.0% (8)

Medication type
 Stimulant or other ADHD medication 21.9% (7)
 Antipsychotic 9.4% (3)
 SSRI or antidepressant 25.0% (8)
 Anxiolytic 3.1% (1)

Prior treatment type
 Psychotherapy (individual and/or parent-training) 12.5% (4)
 Social skills group 6.3% (2)
 Speech therapy 6.3% (2)
 Occupational therapy 3.1% (1)
 Sensory integration therapy 3.1% (1)

Table 10  Gender differences in co-occurring psychiatric disorders 
reported via the MINI

Males (N = 28), % (n) Females, 
(N = 4), % 
(n)

χ(1)2 P value

Number of diagnoses
 None 71.4% (20) 50% (2) 0.75 0.39
 One 25.0% (7) 25.0% (1) 0.00 0.99
 Two 3.6% (1) 25.0% (1) 2.74 0.10

Diagnostic category
 Depression 21.4% (6) 50.0% (2) 1.52 0.22
 Anxiety 10.7% (3) 25.0% (1) 0.65 0.42

Table 11  Gender differences in co-occurring psychiatric disorders 
reported via community diagnoses for young adults

*Significant at p ≤ .01

Males (N = 28), 
% (n)

Females, 
(N = 4), % 
(n)

χ(1)2 P value

Number of diagnoses
 None 64.3 (18) 25.0% (1) 2.24 0.13
 One 17.9% (5) 75.0% (3) 6.10 0.01*
 Two 10.7% (3) 0% (0) 0.47 0.49
 Three 7.1% (2) 0% (0) 0.31 0.58

Diagnostic category
 Depression 10.7% (3) 0% (0) 0.47 0.49
 Anxiety 3.6% (1) 50.0% (2) 8.88 0.003*
 ADHD 32.1% (9) 25.0% (1) 0.08 0.77
 OCD 10.7% (3) 0% 0.47 0.49
 Tourette’s dis-

order
3.6% (1) 0% 0.15 0.70
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children and adolescents with ASD using other measures. 
Ninety-one percent of children and adolescents with ASD 
met criteria for at least one co-occurring diagnosis. Based 
on the MINI-KID-P, ADHD and anxiety disorders were 
among the most prevalent co-occurring disorders in chil-
dren and adolescents, and these rates were comparable to 
previous findings (e.g., Gjevik et al. 2011; Soke et al. 2018; 
Stadnick et al. 2017a; van Steensel et al. 2011). The rates 
of depressive disorder, OCD, CD, and ODD in the present 
sample were similarly comparable to prior studies (de Bruin 
et al. 2007; Gjevik et al. 2011; Hudson et al. 2018; Simonoff 
et al. 2008). The MINI-K-P prevalence rates of internalizing 
disorders were consistent with results from Mazefsky et al. 
(2012); however, the MINI-KID-P-derived rate of external-
izing co-occurring disorders was significantly greater than 
previously reported, with nearly three-fourths of the sample 
meeting criteria for a co-occurring externalizing disorder.

Our findings using the MINI-KID-P are consistent with 
the findings of Stadnick et al. (2017a) and demonstrated 
prevalence rates comparable to prior studies using other 
semi-structured instruments (e.g., Gjevik et al. 2011; Joshi 
et al. 2013). Due to brevity and ease of administration, the 
MINI may be an appropriate instrument for measuring co-
occurring psychiatric disorders in children and adolescents 
with ASD. Based on the current study, we also demonstrated 
the utility of the MINI-KID-P in a research setting for iden-
tifying a range of internalizing disorders (e.g., depression, 
anxiety, and OCD) and externalizing disorders (e.g., ADHD, 
ODD) in children and adolescents with ASD. However, the 
exploratory objective to investigate diagnostic agreement 
between the MINI-KID-P and community diagnoses indi-
cated poor agreement. Across all but one diagnostic category 
(i.e., OCD), the prevalence rates of co-occurring diagnoses 
(e.g., major depressive disorder, anxiety disorders) were 
significantly greater for MINI-KID-P-reported diagnoses 
compared to community diagnoses. This lack of concord-
ance highlights the need to gather additional information 
regarding how community diagnoses were derived.1 This 
additional information could elucidate whether this discord 
exists due to a lack of formal assessment of psychiatric diag-
noses using semi-structured instruments, or other measure-
ment-related distinctions.

Young Adult Findings

To our knowledge, the present study is the first to use the 
MINI in young adults with ASD. The present findings 
revealed that only 31% of young adults met criteria for one 
or more co-occurring diagnoses based on self-reported 

symptoms on the MINI. These rates are lower than prior 
rates which indicate that almost three-fourths of young 
adults meet criteria for an additional co-occurring psychiat-
ric disorder (Buck et al. 2014; Hofvander et al. 2009; Joshi 
et al. 2013; Vohra et al. 2016). The most common psychiat-
ric diagnosis based on self-reported symptoms on the MINI 
was depression (25% of the sample), followed by anxiety 
disorders (12% of the sample), consistent with some previ-
ous reports (Buck et al. 2014; Joshi et al. 2013). In our sam-
ple, no participants met criteria for bipolar disorder, OCD, 
or psychosis based on the self-report MINI, in contrast with 
previous findings using parent report (Buck et al. 2014) and 
self-report (Joshi et al. 2013). Similar to the findings in the 
children and adolescent sample, agreement between the 
MINI and community diagnoses was poor; in contrast to the 
findings in children and adolescents, community-derived co-
occurring disorders rates in young adults (41%) were greater 
than MINI-derived co-occurring disorders (31%). However, 
this poor agreement may reflect not only the limitations of 
the current sampling methods but also the fact that the MINI 
does not query for certain externalizing disorders in young 
adults, most notably ADHD and Tourette’s disorder, both of 
which were endorsed via community diagnoses (31% of the 
sample). When ADHD diagnoses were excluded from com-
munity-derived co-occurring disorders, rates in young adults 
(34%) were comparable to MINI-derived co-occurring dis-
orders (31%). Given the reported community diagnoses of 
ADHD and previously reported prevalence rates of ADHD 
among adults with ASD (Joshi et al. 2013), this is an impor-
tant limitation of the MINI’s use in an adult ASD sample.

Limitations and Future Directions

Future studies should compare the use of the MINI-KID-P 
to the MINI-KID, a caregiver interview in which the child or 
adolescent is concurrently interviewed (i.e., adolescents can 
opt to be interviewed separate from parent; Sheehan et al. 
2010), in children and adolescents with ASD to determine 
child-caregiver agreement in an ASD sample and to allow 
comparisons to rates in young adults. Similarly, given our 
low prevalence rates in young adults and evidence of ques-
tionable self-report in ASD (Mazefsky et al. 2011), future 
studies are needed that compare caregiver-report for young 
adults with ASD to self-report to assess whether young 
adults are accurately reporting co-occurring symptoms or 
whether the MINI is an appropriate measure for samples 
of young adults with ASD more generally. Further, direct 
comparisons of prevalence rates across development may 
shed light on previous reports highlighting potential age-
related differences among co-occurring psychiatric disorders 
(Gadke et al. 2016; Joshi et al. 2013; Kessler et al. 2007).

It is also important to note the relatively small sam-
ple size in the present study, particularly in comparison 

1 We thank the reviewer for raising this important point and allowing 
us the opportunity to clarify
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to other studies examining co-occurring conditions (e.g., 
Buck et al. 2014; Joshi et al. 2013; Vohra et al. 2016). 
Additionally, the current study used a convenience sample 
which resulted in a predominantly Caucasian and high SES 
sample. Future studies should extend this work to more 
heterogeneous samples given significant evidence of eth-
nic, racial, and SES disparities in the diagnosis and preva-
lence of ASD (Durkin et al. 2017; Mandell et al. 2009). 
Finally, future studies are needed to collect more detailed 
information and additional documentation to verify com-
munity-derived diagnoses in order to make more nuanced 
comparisons with diagnoses derived via semi-structured 
instruments such as the MINI.

We did not observe any significant associations between 
numbers of co-occurring psychiatric disorders and age. 
Previous studies have shown that, in children with ASD, 
behavioral disorders decreased with age (Mattila et al. 2010) 
while co-occurring OCD appears to be more common in 
older children (Gjevik et al. 2011). Therefore, future studies 
with larger sample sizes would have more power to detect 
possible influences of age (among other factors) on the pres-
ence of co-occurring disorders. The current study found that 
higher ASD severity scores were associated with fewer co-
occurring psychiatric disorders in children and adolescents 
with ASD, in contrast with previous studies indicating that 
greater ASD symptom severity is associated with greater 
levels of co-occurring psychiatric symptoms (e.g., Gadke 
et al. 2016). Results revealed no significant relationship 
between ASD severity and number of co-occurring psychi-
atric disorders in young adults with ASD. Therefore, fur-
ther research is needed to explore the influences of ASD 
severity on the occurrence of co-occurring disorders across 
development.

Due to the limited number of female participants, gender 
differences in the present study should be interpreted with 
caution. Nevertheless, these exploratory findings revealed 
higher prevalence rates among females relative to males, 
among children and adolescents, particularly in relation to 
externalizing disorders (e.g., ADHD, ODD, CD), in contrast 
to previous findings that indicate boys exhibit greater exter-
nalizing behaviors (Hiller et al. 2014). More recent evidence 
suggests there are fewer gender differences across several 
factors including cognitive profiles or symptom severity 
compared to previous reports (Mussey et al. 2017). These 
inconsistencies highlight the importance of future studies 
examining the presentation of co-occurring psychiatric dis-
orders in females with ASD.

Of note, the present study only focused on individuals 
with fluent phrase speech and IQ > 70 given that the MINI 
was initially validated on individuals without intellectual 
impairment. Therefore, the current findings cannot be gen-
eralized to individuals with intellectual impairment. Future 
studies should explore methods for evaluating co-occurring 

psychiatric disorders in individuals with a wide range of 
functioning.

Implications

High rates of co-occurring psychiatric disorders in indi-
viduals with ASD have significant implications for treat-
ment. Many pharmacological treatments for individuals 
with ASD target co-occurring symptoms or disorders and 
not ASD symptoms themselves (Joshi et al. 2010). In line 
with previous research, the present study found high rates 
of psychiatric medication use among individuals with ASD, 
particularly in children and adolescents (e.g., Aman 2005; 
Buck et al. 2014). The most commonly reported medica-
tions included stimulants and SSRIs. A greater proportion of 
children and adolescents were taking at least one psychiatric 
medication relative to young adults; these findings contrast 
with previous studies that have demonstrated an increase 
in psychotropic medications with greater age (Aman 2005; 
Coury et al. 2012; Esbensen et al. 2009). Given that pharma-
cological treatment plays a major role in the management of 
co-occurring emotional (e.g., anxiety) and behavioral prob-
lems (e.g., aggression) for individuals with ASD, a brief and 
validated way to identify co-occurring psychiatric disorders 
in ASD could likely improve pharmacological management 
in this population.

For young adults with ASD, accurate identification of co-
occurring psychiatric disorders can also have implications 
for the transition to adulthood and optimizing quality of life 
(Buck et al. 2014; Gadke et al. 2016). Young adults with 
ASD work fewer hours and are less likely to be employed 
relative to individuals with typical development (Burgess 
and Cimera 2014) and co-occurring psychiatric disorders 
make this transition period even more difficult (Gadke et al. 
2016). Co-occurring psychiatric disorders (e.g., anxiety, 
depression, ADHD) have been linked to lower adaptive 
functioning (Kraper et al. 2017), as well as lower quality of 
life in adults with ASD (Kamio et al. 2013).

The high rates of variability of co-occurring psychiat-
ric disorders in ASD indicate the need for an instrument 
developed specifically to diagnose co-occurring disorders in 
ASD. In many prior studies, researchers adapted the original 
clinical measures to address the unique needs of individu-
als with ASD (e.g., de Bruin et al. 2007; Joshi et al. 2010; 
Leyfer et al. 2006), and found comparable prevalence rates 
to previous studies. In contrast, Lainhart et al.  (2003) cre-
ated the Autism Comorbidity Interview (ACI), an instrument 
modified from the K-SADS, to assess co-occurring psychiat-
ric disorders specifically in individuals with ASD (Lainhart 
et al. 2003; Leyfer et al. 2006; Mazefsky et al. 2012). Results 
from the ACI revealed lower prevalence rates of co-occur-
ring psychiatric disorders (i.e., 51% of children had at least 
one co-occurring psychiatric disorder; Mazefsky et al. 2012) 
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relative to studies using other diagnostic instruments (e.g., 
Gjevik et al. 2011; Simonoff et al. 2008). This highlights the 
potential discrepancies between an ASD-specific instrument 
and other standardized diagnostic tools.

It is important to acknowledge the continued challenge of 
assessing co-occurring psychiatric disorders in ASD. Given 
that diagnostic overlap is common in ASD across a number 
of co-occurring disorders (Drabick and Kendall 2010; Kerns 
and Kendall 2012), distinguishing between two disorders is 
essential to ensure it is not simply poor differential diagno-
sis. Kerns and Kendall (2012) provide a thorough review 
of the many complications inherent to differentiating and 
classifying anxiety in ASD. In particular, they outline con-
flicting support for both a true co-occurring condition as 
well as anxiety symptoms closely related to core features 
of ASD, further complicated by support for shared etiol-
ogy across disorders (e.g., shared genetic and environmental 
risk factors). These considerations, in combination with the 
current findings, support the need for validated instruments 
created to better detect whether co-occurring disorders in 
ASD result directly or indirectly from ASD symptomology.

Conclusions

There are a number of clinical instruments that are com-
monly used to diagnose co-occurring psychiatric disorders 
in ASD (e.g., de Bruin et al. 2007; Gjevik et al. 2011; Joshi 
et al. 2013) and the present findings demonstrate the utility 
of the MINI, given its brevity and ease of administration, 
in individuals with ASD, particularly children and adoles-
cents. Prevalence rates reported in the young adult sample 
were lower relative to rates found in the literature on young 
adults with ASD, highlighting the need for future research 
assessing whether young adults are accurately reporting co-
occurring symptoms or whether the MINI is an appropriate 
measure for this age range more generally. Nonetheless, the 
high prevalence rates reported in the current study (i.e., 91% 
of children and adolescents) along with the growing body of 
research indicating that ASD most typically presents with at 
least one co-occurring psychiatric disorder underscore the 
need to evaluate co-occurring psychiatric disorders in ASD 
research. Further, considering the significant impact of co-
occurring disorders on symptom presentation, severity, and 
treatment strategies, it is essential to conduct comprehen-
sive, semi-structured assessments of co-occurring psychiat-
ric disorders across a wide range of clinical settings.
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