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ABSTRACT

Identifying and Differentiating PDD-NOS: A Comparison with Autism and ADHD
Purpose: We aimed to investigate differential features of pervasive developmental disorder- not
otherwise specified (PDD-NOS) in terms of presenting symptoms, developmental history, and co-
morbidity with respect to autism and attention deficit hyperactivity disorder (ADHD).

Method: The study involved 188 children (PDD-NOS n=94; ADHD n=47; autism n=47) (male n=150,
female n=38) who were 5.5(+2.5) years old on average (range 2-11 yrs.). Preliminary PDD-NOS scre-
ening scale (PPSSS) was developed based on the ‘presenting’ symptoms of PDD-NOS that were
systematically collected in a pilot group of children. The clinical diagnoses and comorbidities were
based on the comprehensive mental status examination, Schedule for Affective Disorders and Schi-
zophrenia for School Age Children-Present and Lifetime Version-Turkish Version (K-SADS-PL-T),
and the consensus between two child and adolescent psychiatry specialists.

Results: The prevalence rates of the most common presenting symptoms in the PDD-NOS and au-
tism groups have shown a similar pattern of distribution from most common to the least, even
when the results were corrected for age. However, almost all of these symptoms are reported sig-
nificantly less in prevalence in the PDD-NOS group. Using subjects in all diagnostic groups (n=188),
a principal axis factor analysis with Promax rotation revealed ten factors; seven were found to be
discriminative. In addition, another factor analysis revealed three factors: (1) “autism spectrum,”
(2) “disruptive behaviors spectrum,” and (3) “anxiety spectrum.” The first two factors were found
to discriminate between the diagnostic groups.

Discussion and Conclusion: The results suggest that PDD-NOS may be assumed as a quantitati-
ve partial subtype of autism, and it represents a less severe form that lies on a continuum of soci-
al-communication skills.

Keywords: PDD-NOS, nosology, differential diagnosis, autism spectrum, ADHD

OZET

YGB-BTA'y1 Tanimlamak ve Ayirt Etmek: Otizm ve DEHB ileYapilan Bir Karsilastirma
Amac: Bu calismada, otizm ve dikkat eksikligi hiperaktivite bozuklugu (DEHB) ile karsilastirildigin-
da, yaygin gelisimsel bozukluk- baska turlt adlandiriimayan (YGB-BTA) tanisi konan cocuklarin
basvuru yakinmalari, gelisim 6ykUst ve komorbidite 6zellikleri agisindan ayirt edici 6zelliklerinin
arastirillmasi amaclanmistir.

Yontem: Bu calismada yas ortalamasi 5.5 (+2.5) (2-12) olan 188 ¢ocuk (YGB-BTA n=94; DEHB n=47;
otizm n=47) (erkek n=150, kiz n=38) yer almistir. YGB-BTA tanisi olan ¢ocuklarin yer aldigi bir pilot
calisma grubunda basvuru yakinmalarinin sistematik olarak toplanmasina dayanarak bir éncal
YGB-BTA tarama 6lcegdi (OYTO) gelistirilmistir. Klinik tanilar ve komorbid psikiyatrik bozukluklar
ayrintili ruhsal durum muayenesi, Okul Cagi Cocuklari icin Duygulanim Bozukluklari ve Sizofreni
Gorusme Cizelgesi-Simdi ve Yasam Boyu Sekli-Turkge (CDSG-SY-T) ve iki cocuk psikiyatrisi uzmani-
nin ortak goérustine dayali olarak belirlenmistir.

Bulgular: Yas farkhligr duzeltildiginde de goéruldtgu gibi, en sik belirtilen yakinmalarin géralme
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INTRODUCTION

Pervasive Developmental Disorders (PDD), also
called Autism Spectrum Disorders (ASD), is defined
in terms of abnormalities in social and communicati-
on development in the presence of marked repetitive
behaviour and narrow interests (APA 1994). The accu-
racy of early diagnosis, as well as developmental
pathways that are observed in young children with
ASD has both theoretical and practical importance
(Luyster et al. 2005). It is now well recognized that
children with PDD vary in the number and severity of
symptoms (Szatmari et al. 2002). In DSM-IV, a diag-
nostic category within PDD, which is called “pervasi-
ve developmental disorder-not otherwise specified”
(PDD-NOS), defines children with symptoms such as
restricted social interaction, poor verbal and non-ver-
bal communication skills, strict and/or stereotypical
behaviors but without full diagnostic criteria of au-
tism (APA,1994). One or more of the following condi-
tions may lead to PDD-NOS diagnosis (1) onset of the
disorder after 3 years of age, (2) atypical symptoms
with regard to the 12 criteria of autism specified in
DSM-1V, (3) fewer than 6 criteria and thus subtreshold
(Walker et al. 2004).

Diagnostic agreement for PDD-NOS is generally
considered to be weak (Tanguay 2004). Walker and
colleagues presented compelling evidence, both from
the literature and from their study, that attempting to
improve the DSM-1IV criteria for PDD-NOS can be qu-
ite frustrating (Walker et al. 2004). Methods for diffe-
rentiating PDD-NOS from the non-PDD disorders,
such as attention deficit hyperactivity disorder
(ADHD), are not well established. Several investiga-
tors concluded that it is difficult to make a distinction
between ADHD and PDD by using the present diag-
nostic criteria in DSM-IV (Bryson et al 2008, Gokler et
al. 2004). In addition, deficits in social reciprocity or
communication, as well as the presence of restricted
or repetitive behaviors, should be considered in terms
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sikhgi en sik olandan en az olana dogru YGB-BTA ve otizm grubunda ¢ok benzer bir dagilim éran-
tas0 ortaya koymustur. Neredeyse tim belirtiler YGB-BTA grubunda anlamli olarak daha az belir-
tilmistir. Ana eksen Promax dondurme ile yapilan faktor analizi on faktor ortaya koymustur ve ye-
di tanesi gruplar arasinda anlamli diizeyde ayirt edici bulunmustur. OYTO'de yer alan 27 madde-
nin yapisal 6zelliklerini incelemek amaciyla, tim tani gruplarini icererek (n:188) yapilan faktér ana-
lizleri su tg faktoru ortaya koymustur: (1) “otizm spektrumu”, (2) “yikici davranim spektrumu”, ve
(3) "anksiyete spektrumu”. ilk iki faktér gruplar arasinda anlamli diizeyde ayirt edici bulunmustur.
Tartisma ve Sonugc: Bu ¢alismanin sonuglari YGB-BTA'nin otizmin niceliksel olarak farkli bir altti-
pi oldugunu ve sosyal-iletisimsel beceri alanindaki dogrusal diizelmde yer alan daha hafif belirti-
lere sahip oldugunu desteklemektedir.

Anahtar Kelimeler: YGB-BTA, nozoloji, ayirici tani, otizm spektrumu, DEHB

of the child’s overall level of cognitive and language
skills. Many of the symptoms of PDD-NOS can occur
in non-PDD conditions, such as severe mental retar-
dation or language delay, and they may present with
similar developmental history (Bishop et al 2006).
Furthermore, clinical presentation of PDD-NOS may
resemble presenting symptoms in high functioning
autism, Asperger’s disorder, reactive attachment di-
sorder, and psychotic disorders, and the differential
diagnosis may be highly complicated.

A categorical system like DSM-IV can be very use-
ful for diagnosing prototypic manifestations of a di-
sorder, but it is less useful in encompassing what may
be, in its broader manifestations, a “spectrum disor-
der” (Tanguay 2004). An assumption of the autism-
spectrum model is that autism conditions lay on a
continuum of social-communication skills (Baron-Co-
hen et al 2001, Wakabayashi et al 2007). A continuum
view shifts us away from categorical diagnosis and to-
wards a quantitative approach.

To identify ASD subgroups, several investigators
used cluster and factor analysis based on social func-
tioning, intelligence, developmental milestones, and
so forth. Various clusters were reported (Eaves and
Eaves 1994, Prior et al 1998, Sevin et al 1995, Waterho-
use et al 1996, Wing and Gould 1979). But these fin-
dings were not replicated and the clusters identified
were not adopted or replicated in later studies. Despi-
te several studies with ASD, clinical validity and dif-
ferential features of PDD-NOS are yet to be consis-
tently established.

Defining certain diagnostic subgroups and investi-
gating common features of the children who are diag-
nosed with PDD-NOS may be beneficial, because
children with similar symptoms may have a common
etiopathology, similar prognosis, and similar treat-
ment response. In addition, as presumed for the dis-
tinction between PDD-NOS and autism, the two diag-
nostic categories may share a common etiopathology,
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a similar clinical profile and developmental outcome,
but one is a milder form with respect to other. In that
case, among the patients with ASD, exploring the un-
derlying factors that lead to a better outcome would
help scientists propose more efficacious treatment
strategies. However, as the diagnostic validity of
PDD-NOS is still open to question, and to explore pro-
posed underlying factors, we have to assign cases ba-
sed on a valid clinical assessment. Therefore, we still
need to investigate further the clinical features of
children with PDD-NOS that distinguish them from
children with autism and other non-PDD conditions.

In this study, in order to explore whether PDD-
NOS encompass a distinct cluster of symptoms and
clinical profile or not, we aimed to investigate diffe-
rential features of PDD-NOS such as presenting symp-
toms, developmental history, and comorbidity with
respect to autism and ADHD.

METHODS

Participants

In our child psychiatry outpatient clinic all patients
who were diagnosed with PDD-NOS (n=94) in a 12-
month period were recruited into the study. The cont-
rol group (n=94), obtained by consecutive case ascer-
tainment from the same setting, was composed of
children who were diagnosed with ADHD (n=47) and
autism (n=47). To minimize extraneous factors that
may confound our research questions, we excluded
children older than 11 years old and/or who were di-
agnosed with chronic neurologic, pulmonary, cardiac,
nephric, and/or systemic disease. The full sample in
this study consisted of 188 children (male n=150, fe-
male n=38), who were 5.5 (+2.5) years old on average
(range 2-11). Gender distribution, age on first clinical
admission, presence of any co-morbid diagnosis and
developmental history of each group are presented in
the Results. All participants were Turkish Caucasian,
and the sample had no ethnic diversity.

Materials

First Clinical Admission Questionnaire and Clinical
Assessment Form. These instruments were developed
in our clinic to be used in the clinical assessment of all
patients. The First Clinical Admission Questionnaire is
completed by parents before the first clinical interview
and it includes most sociodemographic, medical, and
developmental variables required for psychiatric as-
sessment in childhood, such as psychiatric complaints,
family relations, medical problems, and developmen-
tal history. The Clinical Assessment Form is a semi-
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structured instrument that is completed by the child
and adolescent psychiatry specialist. It is used to col-
lect additional information related to the psychiatric
assessment including mental status examination. The-
se two instruments were used in this study systemati-
cally to explore and analyse the psychiatric complaints
and the developmental history of the participants.

Schedule for Affective Disorders and Schizophre-
nia for School Age Children-Present and Lifetime Ver-
sion-Turkish Version (K-SADS-PL-T). (Gokler et al
2004, Kaufman et al 1997). K-SADS-PL-T is a structu-
red diagnostic assessment schedule based on DSM-IV
criteria of major psychiatric disorders. It is effective
for diagnosing all major childhood psychiatric disor-
ders. The validity of K-SADS-PL-T was found to be ex-
cellent for elimination disorders, good for attention
deficit hyperactivity disorder and tic disorders, fair for
affective disorders, anxiety disorders, and oppositi-
onal defiant disorder (Gokler et al 2004). The interra-
ter reliability was observed to be excellent for elimina-
tion disorders and tic disorders, good for attention de-
ficit hyperactivity disorder and anxiety disorders
(GoKler et al 2004). The test-retest reliability was ob-
served to be excellent for elimination disorders, tic di-
sorders, attention deficit hyperactivity disorder and
anxiety disorders (Gokler et al 2004). In this study, to
explore psychiatric diagnosis and comorbidity, we
used K-SADS-PL-T in addition to comprehensive
psychiatric clinical assessment.

Preliminary PDD-NOS symptom screening scale
(PPSSS). This is a preliminary scale that was develo-
ped by the authors of this study to systematically col-
lect and assess the psychiatric symptoms, and perform
further analysis (e.g., factor analysis). The items of the
scale were obtained by including the presenting
symptoms that were reported by at least 2/30 (6.6%)
of the parents in a pilot sample. Thus, PPSSS is com-
posed of the most prevalent 27 symptoms of the pilot
group of children who were diagnosed with PDD-
NOS (n=30). The PPSSS has 27 items that are rated eit-
her 0 (symptom not present) or 1 (symptom present).

The internal consistency of this preliminary scale
was 0.61 (Cronbach o). A principal axis factor analysis
with varimax rotation, which was conducted to assess
the underlying structure for the twenty-seven items of
PPSSS, revealed three factors. Cronbach o scores for
these factors were (1) autism sprectrum, .73; (2) dis-
ruptive behaviors spectrum, .67; and (3) anxiety spect-
rum, .50. The distribution of the items of PPSSS for
each group, and the results of the factor analysis are
presented in the Results.
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Procedure

In a pilot study, a group of patients with PDD-NOS
(N=30) was analyzed in terms of presenting symp-
toms. Based on this investigation, we developed the
Preliminary PDD-NOS Symptom Screening Scale
(PPSSS), described above. The presenting complaints
that parents reported on the First Clinical Admission
Questionnaire and the symptoms that were reported
on the Clinical Assessment Form were evaluated col-
lectively. In this study, the clinician scored the items on
PPSSS as “present” if that symptom was one of the
“presenting” symptoms and/or “reported” by the pa-
rent in the first clinical admission. Thus, all findings of
this study represent assessments from the first psychi-
atric clinical admissions.

As structured diagnostic interviews, such as Au-
tism Diagnostic Interview (ADI) were unavailable in
Turkish when this work was being done, the clinical
diagnoses were based on the comprehensive mental
status examination, and the consensus between two
child and adolescent psychiatry specialists (first two

authors of this article), who clinically assessed all
children together. The clinical diagnoses were based
on DSM-IV criteria. In addition to comprehensive
mental status examination and clinical interviews, the
K-SADS-PL-T was used to explore psychiatric comor-
bidity.

Data analysis

Distributions of variables were assessed with his-
tograms and Kolmogorov-Smirnov tests and non-pa-
rametric tests were used where the distribution was
not normal. Significant differences between diagnostic
groups were tested by chi-square, Student t tests and
one-way ANOVA where the distribution was normal,
and Mann-Whitney U tests or Kruskal Wallis tests we-
re used as non-parametric tests when the distribution
was non-normal. Tukey or Mann-Whitney U tests we-
re used in post-hoc analysis for significant ANOVAs,
and Bonferroni correction was applied. To minimize
Type I error, due to multiple comparisons (27 items of
PPSSS) we set alpha at p<.001 (i.e., .05 divided by 27).

Table 1. Gender distribution, age on first clinical admission, presence of any comorbid diagnosis and

developmeal history of diagnosis groups

PDD-NOS (1) AUTISM (2) ADHD (3) P Source of
significance
Gender Male 71 (75.5) 40 (85.1) 39 (83.0) N.S. -
(n [%]) Female 23 (24.5) 7 (14.9) 8 (17.0)
Comorbid Present 50 (53.2) 25 (53.2) 28 (59.7) N.S. -
Diagnosis  Absent 44 (46.8) 22 (46.8) 19 (40.4)
(n [%])
Mental Present 14 (23.0) 37 (78.7) 2 (8.0) <.001 1:2; 2:3
retardationt Absent 47 (77.0) 10 (21.3) 23 (92.0)
(n [%])
Age (years) on first
psychiatric admission 54+24 4.1+2.0 7.2+24 <.001 1:2; 1:3; 2:3
(mean = SD)
Developmental History
(months) t
Walking time 14.8 + 4.9 143 +43 124+ 2.6 .01 1:3
(mean = SD)
First words 219+ 115 26.1 £ 14.5 143 5.9 <.001 1:3; 2:3
(mean = SD)
if speaks
First sentence 41.0 + 14.5 46.2 £ 15.1 246 +11.4 <.001 1:3; 2:3

(mean = SD)

t the cases without reliable documentation of mental and/or developmental history are excluded

N.S.: not significant
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Including all diagnosis groups (n:188), factor analyses
were conducted to assess the underlying structure for
the twenty-seven items of the PPSSS. Principal compo-
nents analysis is most useful if one simply wants to re-
duce a relatively large number of variables into a smal-
ler set of variables that still captures the same informa-
tion (Leech et al 2005), especially where the variables
correlate highly with one another (D’Agostino 2004).
Principal axis factor analysis (PAFA) was selected beca-
use it is highly similar mathematically to principal
component analysis (Leech, et al 2005). In addition, in
PAFA the correlation matrix is modified such that the
correlations of each item with itself are replaced with a
"communality"—a measure of that item's relation to all
other items (usually a squared multiple correlation)
(Leech et al 2005). As age differences could confound
the results, in a further analysis, age differences were
corrected via a consecutive case exclusion.

FINDINGS

The gender distribution, age on first clinical admis-
sion, presence of any co-morbid diagnosis and deve-
lopmental history for the PDD-NOS (n=94), the au-
tism (n=47) and the ADHD (n=47) groups are presen-
ted in the Table 1.

In our study, ADHD was also explored as a co-
morbid diagnosis; 38.3% of the children in the PDD-
NOS group and 53.2% of the children with autism full-
filled ADHD criteria (p>.05). Compared with children
in the PDD-NOS group, children in the ADHD group
had significantly higher rates of co-morbid disruptive
behavior disorders (27.6% vs. 9.6%), learning disor-
ders (14.9% vs. 5.3%), elimination disorders (12.8% vs.
2.1%), tic disorders (8.5% vs. 2.1%), social anxiety di-
sorder (8.5% vs. 2.1%) and lower rates of co-morbid
obsessive compulsive disorder (2.1% vs. 23.4%). The
rates of other co-morbid disorders, such as depression,

Table 2. Preliminary PDD-NOS Symptom Screening Scale (PPSSS) item distributions of patients in each

diagnosis group

Presence of the symptoms

(percentages)
Preliminary PDD-NOS Symptom PDD-NOS Autism ADHD Overall Source of
Screening Scale (PPSSS) Items 1 (2) 3) significance  significance

(p value)

1.poor social interaction 59.6 97.9 8.5 <.001 1:2; 1:3; 2:3
2.hyperactivity 56.4 80.9 89.4 <.001 1:2; 1:3
3.not speaking/ language retardation 53.2 97.9 6.4 <.001 1:2; 1:3; 2:3
4.aggressiveness 33.0 46.8 61.7 N.S.
5.stubbornness 31.9 46.8 44.7 N.S.
6.inattentiveness 30.9 66.0 91.5 <.001 1:2; 1:3; 2:3
7.obsessions 29.8 27.7 14.9 N.S.
8.not responsive to social stimuli 255 95.7 40.4 <.001 1:2; 2:3
9.stereotypies 24.5 59.6 6.4 <.001 1:2; 1:3; 2:3
10.impatience and/or impulsiveness 234 48.9 78.7 <.001 1:2; 1:3; 2:3
11.fastidiousness, choosyness 23.4 10.6 10.6 N.S.
12.echolalia 223 14.9 - N.S.
13.highly interested in television 20.2 46.8 17.0 <.001 1:2; 2:3
14.conduct problems 21.3 36.2 40.4 N.S.
15.articulation and/or prosody problems 18.1 8.5 4.3 N.S.
16.lack of eye contact 14.9 59.6 - <.001 1:2; 1:3; 2:3
17.multiple fears 14.9 8.5 17.0 N.S.
18.sleep problems 14.9 10.6 27.7 N.S.
19.tactile oversensitivity 12.8 25.5 6.4 N.S.
20.confusing pronouns 11.7 12.8 - N.S.
21.shyness 1.7 6.4 17.0 N.S.
22.emotional lability 1.7 - 27.7 <.001 1:3; 2:3
23.tics 10.6 4.3 10.6 N.S.
24.poor appetite 7.4 25.5 213 N.S.
25.inappropriate laughing 4.3 17.0 2.1 N.S.
26.persistence with sameness 2.1 12.8 6.4 N.S.
27.frequent startles 1.1 10.6 8.5 N.S.
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Figure 1. The significantly discriminative symptom percentages of the diagnostic groups

language disorders, and sleep disorders, were found
to be similar across diagnostic groups.

Preliminary PDD-NOS Symptom Screening Scale
(PPSSS) item distributions of patients in each diagno-
sis group are shown in the Table 2, and Figure 1 illust-
rates the significantly discriminative symptom per-
centages for the diagnostic groups.

Including all diagnosis groups (n:188), a factor analy-
sis was conducted to assess the underlying structure for
the twenty-seven items of the PPSSS. We retained all
components with eigenvalue (a measure of explained
variance) greater than unity. Ten factors had eigenvalues
greater than 1.0, which is a common criterion for a factor
to be useful.[17] When ten factors were requested, Ka-
iser-Meyer-Olkin (KMO) measure was adequate (.66),
and Bartlett’s Test of Spherity was significant (p<.001).
These measures mean that the variables are correlated
highly enough to provide a reasonable basis for factor
analysis. We employed both varimax and Promax rotati-
ons to obtain the simple structure solutions. We conside-
red all variables with factor loadings 0.3 or larger in the
appropriate factor matrices to define the underlying fac-
tor and we took these variables as a cluster of variables
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for the factor. The two rotation procedures produced si-
milar results. When there were differences, we took the
Promax solution as the preferred one. After rotation, ten
factors accounted for 66.3% of the variance. Table 3 disp-
lays the items and factor loadings for the rotated ten fac-
tors. The item is adopted into the factor where the factor
loading is the highest.

We found significant differences in the toal num-
ber of symptoms between three diagnostic groups in
the factors 1 (p<.001), 2 (p<.001), 3 (p<.001), 4 (p=.004),
5 (p<.001), 7 (p=.026), and 8 (p=.006). The scores in the
factors 1, 2, 3, and 8 were significantly higher in the
autism group compared to the PDD-NOS group. The
scores in the factors 1, 2, 5, and 7 were significantly
higher in the PDD-NOS group compared to the
ADHD group. Inversely, the scores in the factors 3, 4,
and 8 were significantly higher in the ADHD group
compared to the PDD-NOS group (Figure 2).

In accordance with the study questions, based on the
assumption that the items were predicted to index three
constructs: symptoms related to autism, ADHD, and
PDD-NOS, in a further analysis three factors were requ-
ested. Kaiser-Meyer-Olkin (KMO) measure was adequ-
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ate (.66), and Bartlett’s Test of Spherity was significant
(<.001). We considered all variables with factor loadings
0.3 or larger in the appropriate factor matrices to define
the underlying factor and we took these variables as a
cluster of variables for the factor. After rotation, ten fac-
tors accounted for 30.0% of the variance, the first factor

accounted for 12.15% of the variance, the second factor
accounted for 10.67%, and the third factor accounted for
7.18%. Table 4 displays the items and factor loadings for
the rotated three factors.

The first factor, which seems to index core autism
spectrum, is associated with high loadings from the

Table 3. PPSSS items and factor loadings for the rotated ten factors

Factor Loading

Item 1 2 3 4 5 6 7 8 9 10 Communality
1.lack of eye contact .69 43
2.stereotypies .57 37
3.inappropriate laughing .52 .26
4 frequent startles 46 .35 41
5.highly interestedness in TV A1 -.33 29
6.tactile oversensitiveness .35 24
7.poor social interaction .85 A48
8.language retardation 51 .31 42
9.not responsive .48 33
10.emotional lability -42 .26
11.inattentiveness .68 34
12.hyperactivity .53 .29
13.impatiente, impulsiveness 48 .30 39
14.aggressiveness .76 .30
15.conduct problems .58 .32
16.confusing pronouns .75 27
17.echolalia -.32 .46 .28
18.articulation/ prosody problems .39 A7
19.several fears .66 .27
20.shyness .53 22
21.fastidiousness, choosyness .54 .20
22.obsessions .54 .35 35
23.poor appetite .53 .28
24.stubbornness .51 .29
25.persistence with sameness .30 .28
26.sleep problems 31 .92 .32
27.tics J4 20
Eigenvalues 3.28 288 194 165 137 136 131 141 1.11 1.05

% of variance

12.15 10.67 7.18 6.12 5.07 5.03 4.84 4.22 4.10 3.90

Note. Loadings <.30 are omitted. Adopted items into the factors are shown bold.
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Figure 2. The significantly discriminative factors of the diagnostic groups

first eight items, with loadings in the first column in
Table 4. The second factor, which seemed to index dis-
ruptive behaviors spectrum, was composed of the
eight items with loadings in column 2 of the table. The
third factor, which seemed to index symptoms to be
interpreted as anxiety spectrum, comprised the seven
items with loadings in the third column. Four items do
not seem to load with any of the factors (three had in-
verse correlations, one had no loading over .30) and
only one item (tactile oversensitivity) had a cross-lo-
ading to different factors over .30.

We did not find significant correlations between the
total numbers of the symptoms in the factors (p>.05).
When the total number of the symptoms in each factor
were compared between the diagnostic groups, the are
autism spectrun and the disnptive behaviar spectrnum factors
revealed significant differences between the groups
(p<.001). Post-hoc analysis showed that in the axre aitism
spectnum factar, the autistic group had significantly more
symptoms than the PDD-NOS group (4.87 vs. 2.14)
(p<.001), and the PDD-NOS group had significantly more
symptoms than the ADHD group (2.14 vs. 0.81) (p<.001).
On the other hand, on the disnptive behaviar spectrum fac-
tor, the ADHD group had not significantly more symp-
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toms than the autistic group (4.55 vs. 3.62) (p=0.03, Note:
Bonferroni correction). Both the ADHD (3.62 vs. 2.19)
(p<.001) and the autistic groups (4.55 vs. 2.19) (p<.001)
had significantly more symptoms than the PDD-NOS gro-
up. The anxiety spectrum factor did ot reveal a significant
difference between diagnostic groups.

When the symptom distributions were corrected for
age, with respect to the PDD-NOS group, the autism
group had significantly more “poor social interaction,”
“language retardation,” “inattentiveness,” “impulsive-
ness,” “non-responsiveness,” “stereotypies,” and “lack
of eye contact” (p<.001) among the presenting symp-
toms. The ADHD group had significantly more “inat-
tentiveness” and “impulsiveness” (p<.001) than the
PDD-NOS group, and the PDD-NOS group had signifi-
cantly more “poor social interaction” and “language re-
tardation” (p<.001) than the ADHD group.

Y7

DISCUSSION

The findings of this study reveal that the PDD-NOS
group had a high number of features in common with
the autism and the ADHD groups, in terms of presen-
ting and/or reported symptoms and developmental
history. Similar to previous studies (Volkmar, et al 1993),
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gender distribution was similar for all groups (in each
group more than 75% of the patients were male). Seve-
ral features of the children in the PDD-NOS group were
partially distinctive and the results help us to characte-
rize and conceptualize this diagnostic category in more
detail. For instance, while patients in the ADHD group

were reported to be walking and talking significantly
earlier than the patients in the PDD-NOS and the au-
tism groups, we did not find a significant difference in
such developmental milestones between the patients in
the PDD-NOS and the autism groups. First admission to
a child psychiatry clinic was earliest in the autism gro-

Table 4. PPSSS items and factor loadings for the rotated three factors

Factor Loadings for the Rotated Factors

Factor Loading

Item 1 2 3 Communality
Lack of eye contact .72 A43
Stereotypies .66 37
Poor social interaction .66 48
Not speaking or language retardation .65 42
Not responsive to social stimuli .55 .33
Highly interested in television .53 .29
Inappropriate laughing .41 .26
Confusing pronouns .35 .27
Emotional lability -.31 .23
Tics .20
Impatience, impulsiveness .65 .39
Hyperactivity .62 .28
Conduct problems .61 .32
Aggressiveness .57 .30
Inattentiveness .55 34
Echolalia -.40 .28
Stubbornness .38 .29
Sleep problems .38 32
Articulation/ prosody problems -.37 A7
Poor appetite .35 .28
Several fears .63 .27
Frequent startles .55 A1
Fastidiousness, choosyness .49 .20
Obsessions .46 .35
Persistence with sameness .46 .28
Shyness .46 22
Tactile oversensitivity 35 .36 .24
Eigenvalues 3.28 2.88 1.94

% of variance 12.15 10.67 7.18

Note. Loadings <.30 are omitted. Adopted items into the factors are shown bold.
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up and latest in the ADHD group.

As shown in Table 2 and Figure 1, the prevelance
rates of the most common presenting symptoms in the
PDD-NOS and autism groups had a similar pattern of
distribution from more to less common. However, al-
most all of these symptoms were reported signifi-
cantly less in children diagnosed with PDD-NOS than
children with autism. The autism and the PDD-NOS
shared a common clinical symptom profile on the first
clinical admission. On the other hand, the children
with ADHD had a distinct set of symptoms. A recent
study compared the behavioral symptomatology in 26
children and adolescents with autism and 25 children
and adolescents with PDD-NOS (Pearson et al 2006).
Relative to individuals with PDD-NQOS, those with au-
tism had more symptoms of depression, social withd-
rawal, atypical behavior, and immature social skills,
and fewer family problems. These differences rema-
ined even when group differences in intellectual abi-
lity were controlled statistically. No group differences
emerged in somatization, anxiety, or hyperactivity.
Their findings suggested that, although both groups
demonstrated considerable evidence of behavioral
and emotional problems, those with autism were at
particularly high risk for co-morbid behavioral and
emotional disabilities (Pearson et al 2006).

The symptoms of ASD may change with develop-
ment (Luyster et al 2005). PDD-NOS have been assumed
significantly less stable as a diagnosis (Lord et al. 2006).
Nevertheless, diagnoses of autism and PDD-NOS by ex-
perienced clinicians on the basis of multiple measures
were valid and reliable over time (Lord et al 2006). If a
child is given an ASD diagnosis (either autism or PDD-
NOS) at age 2 years, it is highly likely to apply at age 9,
although there may be some shifting within the range of
ASD diagnostic categories (Lord et al 2006). Generally, it
appears that the overall picture of development for au-
tism and PDD-NOS is similar, with most children expe-
riencing continued impairment. Based on these two stu-
dies, there does not appear to be evidence for qualitati-
vely discrete groups (i.e., autism versus PDD-NOS), but
differences appear to be quantitative (Lord et al 2006,
Turner et al 2006). In our study, because the mean ages of
the groups were significantly different and this differen-
ce may confound the interpretation of the results, we al-
so explored the symptom profiles of the diagnosis gro-
ups after correcting for age. When the symptom distri-
butions were corrected for age, the autism group had
significantly more “poor social interaction,” “language
retardation,” “inattentiveness,” “impulsiveness,
stereotypies,” and “lack of eye con-

"o

non-

”ou,

responsiveness,
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tact” as compared with the PDD—NOS group. In addi-
tion, the ADHD group had significantly more disruptive
behavior than the PDD-NOS group, and the PDD-NOS
group had significantly more core autistic symptoms
than the ADHD group.

A recent study examined one year of data from the
database maintained by 26 community mental health
centers. Children with autism were compared to child-
ren with other ASDs. The researchers reported that the
children with ASDs other than autism were also signifi-
cantly more likely to be diagnosed with attention deficit
hyperactivity disorder, oppositional defiant disorder,
depressive disorders, and bipolar disorder (Bryson et al
2008). Because the diagnostic agreement for PDD-NOS
was generally considered to be weak (Tanguay 2004,
Walker et al 2004), and differentiation of PDD-NOS from
the non-PDD disorders, such as ADHD was not well-de-
fined, we conducted a factor analysis including the data
from all three diagnosis groups. A factor analysis reve-
aled three symptom clusters, axre aiistic spectnm, dis-
nptive behaviar spectrum, and axiety spectrun. As would
be expected, the children with autism had higher rates of
symptoms in the aitistic spectnum factor and the children
with ADHD had higher rates of symptoms in the disnp-
tive behaviar spectnm factor. The PDD-NOS group had
lower rates of symptoms on both factors.

A previous study performed a factor analysis on a
sample of variant categories of PDD, and two factors
emerged. One factor represented autistic symptoms
and another represented level of functioning (Szatma-
ri et al 2002). More recent studies used a factor analy-
tic approach based on particular diagnostic instru-
ments, such as the Autism Diagnostic Interview-Revi-
sed (ADI-R) and the Autism Diagnostic Observation
Schedule (ADOS) (Tadevosyan-Layfer et al., 2003,
Tanguay 2004). The results suggested that there is a
developmental continuum from affective reciprocity
to emotional joint attention to verbal joint attention
and to intuitive social knowledge (Tanguay 2004) Ta-
devosyan-Layfer et al. (2003) found six factors: spoken
language, compulsions, developmental milestones,
savant skills, sensory aversion, and social intent.

Similar to previous reports (Allen et al 2001, deB-
ruin et al 2006, Matson, et al 2007, Szatmari et al. 2002),
in our study mental retardation was significantly mo-
re prevalent in the autism than in the PDD-NOS or
ADHD groups. Several investigators suggested that
exploring the presence of mental retardation may be
more useful in terms of planning treatment and pre-
dicting outcome than a classification based on symp-
tom number alone (Szatmari et al 2002). However, 1Q
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may be a poor measure of level of functioning, based
as it is on performance in a highly artificial setting
(Szatmari et al 2002). Allen et al (2001) compared 18
preschool children with PDD-NOS to 176 children
with autistic disorder and 311 non-autistic children
with developmental language disorders (DLD) (N=
201) or low IQ (N= 110). The children with PDD-NOS
did not differ significantly from either the children
with autism or the children with DLD in verbal and
adaptive skills. They suggested that the similarity of
PDD-NOS children to autistic children in maladaptive
behaviors and an intermediate position between autis-
tic and DLD groups on virtually all measures helped
to explain the difficulty clinicians encounter in classif-
ying children with PDD-NOS (Allen et al 2001).

As described in DSM-IV (APA 1994), any child with
symptoms such as restricted social interaction, poor ver-
bal and non-verbal communication skills, strict and/or
stereotypic behaviors but without full diagnostic crite-
ria of autism may be diagnosed PDD-NOS. Many child-
ren with PDD-NOS would fulfill the criteria of other
psychiatric disorders such as ADHD. In addition, there
is substantial comorbidity with ADHD (Bishop and Ba-
ird 2002). This leads to a complex discussion in terms of
diagnostic hierarchy and comorbidity. We prefer consi-
dering ADHD diagnosis and any subgroup of PDD se-
perately and identifying the comorbidity if present.
Hattori et al (2006) investigated the relationship betwe-
en patients with ADHD and those with PDD, using the
High-Functioning Autism Spectrum Screening Questi-
onnaire (ASSQ) and ADHD Rating Scale-IV. The PDD
and the ADHD group did not differ in the domains of
communication problem and restricted repetitive beha-
vior. The PDD group had a higher score than the ADHD
group only in the social interaction domain. On the
ADHD Rating Scale-IV, both groups were significantly
higher than the control group for Total score, inattenti-
on score, and hyperactivity/impulsivity score. Hattori
et al (2006) concluded that it is difficult to make a dis-
tinction between ADHD and PDD by using the present
diagnostic criteria in the DSM-IV.

Comorbidity in the assessment of autism spectrum
disorder (ASD) is a topic that has infrequently been
addressed (Bryson, et al 2008, Ghaziuddin, et al 2002,
Matson and Nebel-Schwalm 2006). Rates of comorbid
psychiatric conditions in children with PDD-NOS are
hardly available, although these conditions are often
considered as more responsive to treatment than the
core symptoms of PDD-NOS (deBruin et al 2007). In
our study, considering the difficulties in diagnosing
co-morbid psychiatric disorders with autism, we par-
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ticularly focused on comorbidity in the ADHD and
PDD-NOS groups. In our sample, 53.2% of the child-
ren with PDD-NOS had at least one co-morbid psychi-
atric disorder, including disruptive behavior disorders
(40.4%), and anxiety disorders (18.0%). With respect to
the PDD-NOS group, the ADHD group had signifi-
cantly higher rates of co-morbid disruptive behavior
disorders, learning disabilities, tic disorders, elimina-
tion disorders, and social anxiety disorder. On the ot-
her hand, the PDD-NOS group had significantly hig-
her rates of co-morbid obsessive compulsive disorder
with respect to the ADHD group. In a recent study;,
DeBurin et al. (2007) explored the comorbidity in ni-
nety-four children with PDD-NOS, aged 6-12 years. At
least one co-morbid psychiatric disorder was present
in 80.9% of the children; 61.7% had a co-morbid dis-
ruptive behavior disorder, and 55.3% fulfilled criteria
of an anxiety disorder. Compared to those without co-
morbid psychiatric disorders, children with a co-mor-
bid disorder had more deficits in social communicati-
on. They concluded that co-morbid disorders occur
very frequently in children with PDD-NOS, and there-
fore clinical assessment in those children should inclu-
de assessment of co-morbid DSM-IV disorders.

Study Limitations. Limitations include the fact that
the diagnoses assigned must include some unknown
amount of error, and diagnostic reliability was unk-
nown. Both the parent reports and the symptoms obta-
ined by the psychiatrist entailed somewhat subjective ra-
tings. At the same time, studies of co-occuring symp-
toms that are not part of the autism spectrum are very
uncommon. As such, this study adds to the limited exis-
ting literature (Gadow et al 2004, Lecavalier 2006, Tonge
2002) and helps to build a picture of psychological symp-
toms likely to occur in children with ASDs.

CONCLUSION

The overall results suggest that children with
PDD-NOS have a high number of common features
with patients having autism and ADHD. The symp-
toms of all three diagnostic groups appeared to form
three clusters, “autistic spectrum”, “ADHD spect-
rum”, and “anxiety spectrum”. Many features inclu-
ding language and motor development, “presenting”
and/or “reported” symptom distribution, and gender
distribution were found to be similar in the PDD-NOS
and the autism groups. Mental retardation rate and
symptom severity (e.g., “poor social interaction”,
“lack of eye contact”, “stereotypies”) were signifi-
cantly higher in the autism group with respect to the
PDD-NOS group. In addition, most of the previous
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studies supported quantitative discrimination rather
than assuming that PDD-NOS and autism are qualita-
tively discrete groups. Therefore, PDD-NOS may be
assumed as a partial subtype of autism and that it lies
on a continuum of social-communication skill deficits.
Based on the results of this study, longitudinally-de-
signed studies are indicated that would investigate
the clinical reliability and validity of less severe forms
of PDD. These might attend to less severe forms of
PDD and autism, which may lead to a better unders-
tanding of the pathophysiology of PDD and develop-

ment of more promising modalities for treating them.
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