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Abstract

Background: Catatonia has been associated with both schizophrenia and pervasive developmental disorders. The
aim of this study was to evaluate catatonic features among adolescents suffering from schizophrenia. Further, we
compared these features between adolescents with a comorbid pervasive developmental disorder and those
without one. Finally, we wanted to compare the profile of catatonia-like features of our schizophrenia patients
to that described earlier among persons with autism spectrum disorders.

Methods: The study comprised a consecutive sample of 18 adolescents with schizophrenia (mean age 15.6 years,
SD 1.4) and their families. Diagnosis of schizophrenia was assessed with the Schedule for Affective Disorders and
Schizophrenia for School-Aged Children – Present and Life-Time (K-SADS-PL) for the DSM-IV. The Diagnostic Interview
for Social and Communication Disorders version 11 was used to assess catatonic features.

Results: All adolescents with schizophrenia had showed some lifetime catatonic features. Approximately 78% of them
had already expressed these features before the age of 10. The number of catatonic features before the age of 10 was
significantly higher among the adolescents with a comorbid pervasive developmental disorder compared to those
without one. The numbers of catatonic features after the age of 10 did not significantly differ between the two groups.
Over three-quarters of schizophrenia patients shared four lifetime catatonic features: “lacks facial expression”, “odd
intonation”, “poor eye contact” and “lack of cooperation”.

Conclusions: Adolescent schizophrenia patients with a comorbid pervasive developmental disorder show many
catatonic features in childhood whereas those without one seem to develop these features first in adolescence.
Catatonic features exhibited by adolescents with schizophrenia resemble those described among persons with
pervasive developmental disorders without schizophrenia.
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Background
Schizophrenia is a severe, pervasive mental disorder that
is characterized by positive symptoms such as hallucina-
tions, delusions and disorganized speech in addition to
negative symptoms including marked apathy, paucity of
speech, and blunting or incongruity of emotional re-
sponses. The onset of schizophrenia before the age of 18
is commonly categorized as early-onset schizophrenia.
This form of schizophrenia can have either an acute or
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gradual onset. The onset of schizophrenia before the age
of 13 is considered as childhood-onset schizophrenia,
which in most cases shows an insidious onset [1]. The
prevalence of childhood-onset schizophrenia is less
than one in 10 000 children, but the prevalence of
schizophrenia-related disorders among adolescents is
about 1–2% [2,3].
Catatonia refers to a motor and mood dysregulation

syndrome that includes motor signs such as stupor, mut-
ism, negativism, grimacing, stereotypies and echopraxia/
echolalia [4-8]. Originally, catatonia was classified as a
subtype of schizophrenia. During the last decades, it has
been associated with a wide range of medical disorders,
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both somatic and psychiatric in character [9]. In the
DSM-5 classification, catatonia can be associated with
another mental disorder, emerge in connection to an-
other medical condition, or remain unspecific [9]. Be-
sides the clinical diagnosis of catatonia, a wide range of
chronic, less severe, and sometimes very subtle symp-
toms of posture, movement, speech, and behavior are
considered to be catatonic in nature [10,11]. The term
“catatonia spectrum” is used to cover the whole range of
these manifestations [10].
Studies on adult patients with schizophrenia-related

and mood disorders have reported incidences of catato-
nia that varied between10–38% [4,7,8]. However, despite
that catatonia also occurs among children and adoles-
cents [12], it has been sparsely studied among this age
group. In a study by Thakur et al. [13], 17.7% of the chil-
dren and adolescents who suffered from affective and
non-affective psychotic disorders showed at least two
signs of catatonia. Green et al. [14] reported that 31.6%
of 38 hospitalized children with schizophrenia mani-
fested catatonic features.
Pervasive developmental disorders (PDDs), affect 0.6–

1% of the general population [15], and share a core triad
of abnormalities: 1. qualitative impairments in reciprocal
social interactions, 2. qualitative impairments in verbal
and non-verbal communication, and 3. restricted social
imagination with repetitive and stereotyped patterns of
interests and behaviour [16]. Catatonic features have
also been related to PDDs [17]. Wing and Shah [11]
studied catatonia-like features in 200 children and
adults with autism spectrum disorders (a broad equiva-
lent of PDDs). They found that most of the participants
had displayed some catatonic features during their life-
time. The items which occurred in more than three-
quarters of the participants were: lack of facial expression,
delayed echolalia, odd intonation, poor eye contact,
and lack of cooperation. A prospective population-based
follow-up study of 120 individuals with autism conducted
by Billstedt et al. [18] reported that approximately 12% of
the autistic persons met the criteria for catatonia during
their adolescence.
Recently, Shorter and Wachtel [19] described histor-

ical patient vignettes in which catatonia, autism and
psychosis were all present at the same time. According
to the authors, these three diagnoses may represent three
different manifestations of the same underlying brain dis-
order. Unfortunately, this “iron triangle” has been largely
overlooked because its clinical features are conventionally
seen as separate disorders. Yet, recognition of a mixed
form of catatonia, autism and psychosis has important im-
plications for both diagnosis and treatment.
The principal aim of the present study was to evaluate

catatonic features among a consecutive sample of ado-
lescents who were suffering from schizophrenia. Since
both neuroimaging and genetic studies have reported
that there is an overlap of symptoms between schizo-
phrenia and PDDs [20,21], our second aim was to compare
the nature and number of catatonic features between
schizophrenia patients with a comorbid PDD and those
without one. Further, we wanted to compare the profile of
catatonia-like features of our schizophrenia patients to that
described earlier among persons with autistic spectrum
disorders without schizophrenia [11]. Our hypotheses were
that adolescents suffering from schizophrenia manifest
catatonic features, and that these features are more fre-
quent among patients with a comorbid PDD. We also hy-
pothesized that the profile of catatonia-like features of
adolescents suffering from schizophrenia resembles that
reported among autistic persons.

Materials and methods
Participants and procedure
The data were collected between 2009 and 2011 in
the Hospital District of Helsinki and Uusimaa, which
is located in Southern Finland, and comprises approxi-
mately 1.4 million inhabitants of whom ca. 82 500 were
13- to 17-year-old adolescents. This hospital district
has three rehabilitation units for adolescents with
schizophrenia. The study comprised a consecutive sam-
ple of patients from all these rehabilitation units (n =18, 7
males, 11 females, mean age 15.6 years, SD 1.4, range
13–17) and their families. The patients exhibited nei-
ther comorbid substance use or mood disorders nor
somatic or neurological disorders. The clinical diagno-
ses of schizophrenia were confirmed with the Schedule
for Affective Disorders and Schizophrenia for School-
Aged Children – Present and Life-Time (K-SADS-PL)
for the DSM-IV [22], performed by clinical adolescent
psychiatrist trained for this assessment. Four persons
suffered from childhood-onset schizophrenia, whereas
among the others, onset of the disorder occurred at age
13 or later in life. Altogether 17 participants scored an
IQ ≥ 70 (mean 93, SD 16) in a standard psychological
assessment (WISC-III/WAIS-III) performed during or
before the study period. Based on life chart informa-
tion, all participants showed a primary IQ in normal
range. One adolescent had suffered from epilepsy in
early childhood, but was seizure-free and without anti-
epileptic medication during the study period. A non-
contrast brain MRI was performed in all participants
and evaluated by a clinical radiologist. The result was
normal in all cases. Ten adolescents who were suffering
from schizophrenia had no comorbid PDDs. Of the
eight participants with PDDs, two suffered from child-
hood autism (F84.0), three from atypical autism (F84.1),
and three from Asperger syndrome (F84.5). We have
previously published a study using the same sample of
patients. For details, see Waris et al. [23].



Table 1 Childhood (<10 Years of Age), adolescence
(>10 Years of Age) and lifetime prevalence of catatonic
features in 18 youngsters suffering from Schizophrenia

Feature Childhood Adolescence Lifetime

Movement

Odd gait 7/18 (38.9%) 5/18 (27.8%) 8/18 (44.4%)

Poor coordination 4/18 (22.2%) 7/18 (38.9%) 8/18 (44.4%)

Odd hand postures 0/18 (0.0%) 2/18 (11.1%) 2/18 (11.1%)

Runs in circles 0/18 (0.0%) 0/18 (0.0%) 0/18 (0.0%)

Rocks while sitting 2/18 (11.1%) 7/18 (38.9%) 8/18 (44.4%)

Complex body movements 0/18 (0.0%) 4/18 (22.2%) 4/18 (22.2%)

Walks on tiptoe 2/18 (11.1%) 1/18 (5.6%) 2/18 (11.1%)

Grimaces 2/18 (11.1%) 4/18 (22.2%) 5/18 (27.8%)

Lacks facial expression 4/18 (22.2%) 17/18 (94.4%) 17/18 (94.4%)

Speech and vocalization

Immediate echolalia 2/18 (11.1%) 0/18 (0.0%) 2/18 (11.1%)

Delayed echolalia 4/18 (22.2%) 5/18 (27.8%) 8/18 (44.4%)

Odd intonation 4/18 (22.2%) 14/18 (77.8%) 14/18 (77.8%)

Shrieks for no reason 1/18 (5.6%) 3/18 (16.7%) 3/18 (16.7%)

Laughs for no reason 0/18 (0.0%) 8/18 (44.4%) 8/18 (44.4%)

Behavior

Eye contact

Poor eye contact 5/18 (27.8%) 14/18 (77.8%) 14/18 (77.8%)

Sideways glances 2/18 (11.1%) 5/18 (27.8%) 5/18 (27.8%)

Blank look in eyes 2/18 (11.1%) 9/18 (50.0%) 10/18 (55.6%)

Stares 3/18 (16.7%) 7/18 (38.9%) 7/18 (38.9%)

Visual fascinations

Spins objects 0/18 (0.0%) 0/18 (0.0%) 0/18 (0.0%)

Twists hands near eyes 0/18 (0.0%) 0/18 (0.0%) 0/18 (0.0%)

Closely inspects objects
from different angles

0/18 (0.0%) 0/18 (0.0%) 0/18 (0.0%)

Unsocial behavior

Shouts for no reason 5/18 (27.8%) 8/18 (44.4%) 8/18 (44.4%)

Aggressive for no reason 2/18 (11.1%) 8/18 (44.4%) 8/18 (44.4%)

Lack of cooperation 8/18 (44.4%) 14/18 (77.8%) 15/18 (83.3%)

Destructive 6/18 (33.3%) 7/18 (38.9%) 10/18 (55.6%)

Strips in public 4/18 (22.2%) 6/18 (33.3%) 6/18 (33.3%)

Inappropriate personal
habits

1/18 (5.6%) 1/18 (5.6%) 1/18 (5.6%)

Hyperactive 1/18 (5.6%) 3/18 (16.7%) 4/18 (22.2%)
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Methods
Background information
Of the 18 participants, birth records were available for
16, records from well-baby clinics for 15, and school
health care reports for 17.

DISCO
The Diagnostic Interview for Social and Communication
Disorders (DISCO) version 11 developed by Wing and
Gould [24] is a semi-structured interview that is admin-
istered to parents or other primary caregivers. The inter-
view takes two to three hours and contains 387
questions about current skills, the development of these
skills, and atypical behavior (e.g. repetitive stereotyped
activities, emotions, maladaptive behavior and psychiatric
disorders and forensic problems) during the lifespan of
the adolescents. The DISCO is designed for both clinical
and research use to assess autism spectrum disorders in
individuals of all ages and ability levels; a computerized
algorithm was developed for this latter purpose. The
DISCO has good inter-rater reliability [25] and high
agreement between the DISCO and the Autism Diag-
nostic Interview- Revised (ADI-R) classification has also
been reported [26]. In the present study, one of the authors
(P.W.), trained in the use of the DISCO assessment, inter-
viewed all participants’ parents.
Twenty eight specific items from the DISCO interview

were chosen to assess catatonic features in line with a
previous study by Wing and Shah [11] (see Table 1).
Each item was defined as either absent or present. In the
original DISCO manual, the items which are present are
divided into moderate or marked according to their se-
verity. However, in line with the study by Wing and
Shah, this was not done in the present study. Moreover,
in the present study, the catatonic features were evalu-
ated as lifetime features, features existing before the age
of 10 (=childhood catatonic features) and features exist-
ing at the age of 10 or later in life (=adolescence cata-
tonic features).

Ethics
After receiving verbal and written information about the
study, all participants and their parents provided their
written informed consent. The study plan was scruti-
nized by the Ethics Committee of the Helsinki and
Uusimaa Hospital Districts. The permission to conduct the
study was granted by the pertinent institutional authorities
of the Helsinki University Central Hospital and Hyvinkää
Hospital Area.

Statistics
The Mann–Whitney U-test, Likelihood ratio chi square-
test, and Fisher’s exact test were used to compare the
groups. The Wilcoxon signed rank test for within group
comparisons was used. The findings were considered
significant when p- values < 0.05 were obtained. The
magnitude of the effect size (phi coefficient) was inter-
preted as follows: 0.00 to 0.10, negligible association;
0.10 to 0.20, weak association; 0.20 to 0.40, moderate as-
sociation; 0.40 to 0.60, relatively strong association; 0.60
to 0.80, strong association; and 0.80 to 1.00, very strong
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association [27]. The data were analyzed using SPSS ver-
sion 21.0 (Macintosh) [28].

Results
The whole study group
All 18 adolescents with schizophrenia had showed
some lifetime catatonic features. Fourteen of them
(77.8%) had already expressed these features before
the age of 10. The number of catatonic features in-
creased significantly in transition from childhood to
adolescence (in childhood: mean 4.1, SD 4.40, me-
dian 3, range 0–14, vs. in adolescence: mean 8.9, SD
3.07, median 9, range 4–15; Wilcoxon rank signed test,
z = -3.249, p = 0.001).
The childhood, adolescence and lifetime prevalence of

28 catatonic features are presented in Table 1. The most
prevalent childhood catatonic features were “lack of co-
operation”, “odd gait”, “destructive behavior”, “shouting
for no reason” and “poor eye contact”, in that order. In
adolescence, the most prevalent features were “lack of
facial expression”, “lack of cooperation”, “poor eye con-
tact”, “odd intonation” and “blank look in eyes”. The
most prevalent lifetime catatonic features were “lack of
facial expression”, “lack of cooperation”, “odd inton-
ation”, and “poor eye contact” followed by “blank look in
eyes” and “destructive behavior”.

Comparisons between the adolescents with a comorbid
PDD and those without one
The number of catatonic features in childhood
The number of catatonic features was significantly higher
among the patients with a comorbid PDD compared to
those without one (patients with PDD: mean 7.3, SD 4.71,
median 7, range 0–14, vs. patients without PDD: mean 1.5,
SD 1.72, median 1, range 0–5, U = 12, p = 0.01).
Of the 28 catatonic features studied, a total of 22 dif-

ferent features (78.6%) occurred in patients with schizo-
phrenia and a comorbid PDD. Among schizophrenia
patients without a comorbid PDD, only 11 (39.3%) dif-
ferent features occurred. The difference between the
groups was significant (x2 = 11.61, p = <0.001).

The number of catatonic features in adolescence
The number of catatonic features did not significantly
differ between the two groups (patients with a comorbid
PDD: mean 9.4, SD 3.34, median 9.5, range 5–15, vs.
patients without a comorbid PDD: mean 8.5, SD 2.95,
median 9, range 4–13, U = 34, p = NS).
Of the 28 catatonic features studied, a total of 22 dif-

ferent features (78.6%) occurred in patients with schizo-
phrenia and a comorbid PDD. Among the patients without
a comorbid PDD, only 19 (67.9%) different features oc-
curred. The difference between the groups was significant
(x2 = 4.18, p = 0.04).
The number of lifetime catatonic features
The number of lifetime catatonic features did not signifi-
cantly differ between the two groups (patients with a
comorbid PDD: mean 11.1, SD 3.09, median 11, range
6–16, vs. patients without a comorbid PDD: mean 8.8,
SD 2.94, median 9, range 4–14, U = 22.50, p = NS).
Of the 28 catatonic features studied, a total of 24 dif-

ferent features (85.7%) occurred in patients with schizo-
phrenia and a comorbid PDD. Among schizophrenia
patients without a comorbid PDD, 21 (75.0%) different
features occurred. The difference was not statistically sig-
nificant [x2 = 2.31, p = NS).

Transition from childhood to adolescence
Among the patients with a comorbid PDD, the number
of catatonic features did not significantly increase in
transition from childhood to adolescence (in childhood:
mean 7.3, SD 4.71, median 7, range 0–14 vs. in adoles-
cence: mean 9.4, SD 3.34, median 9.5, range 5–15; Wil-
coxon rank signed test, z = -1.532, p = NS). In contrast,
the number of catatonic features increased significantly
in transition from childhood to adolescence among those
without a comorbid PDD (in childhood: mean 1.5, SD 1.72,
median 1, range 0–5 vs. in adolescence: mean 8.5, SD
2.95, median 9, range 4–13; Wilcoxon rank signed test,
z = -2.809, p = 0.005).

Prevalence of specific catatonic features
The comparisons of the frequencies of 28 catatonic fea-
tures in childhood between the two groups are presented
in Table 2. There were five specific features; “lacks
facial expression”, “delayed echolalia”, “odd intonation”,
“destructive” and “strips in public” that occurred signifi-
cantly more often among the patients with a comorbid
PDD.
The comparisons of the frequencies of 28 catatonic

features in adolescence between the two groups are pre-
sented in Table 2. There was only one catatonic feature,
“grimaces”, that occurred significantly more often among
the patients with a comorbid PDD.
The group comparisons for lifetime catatonic features

are presented in Table 2. No statistically significant dif-
ferences were observed.

Discussion
Our first hypothesis states that adolescents suffering
from schizophrenia show catatonic features. This hy-
pothesis was verified since the entire study group had
presented many lifetime catatonic features. This finding
is in line with the previous studies by Thakur et al. [13]
and Green et al. [14].
Our second hypothesis states that catatonic features

are more prevalent among adolescent schizophrenia pa-
tients with a comorbid PDD than those without one. We



Table 2 Prevalence of childhood (<10 Years of Age), adolescence (≥10 Years of Age), and lifetime catatonic features
among adolescent Schizophrenia patients with (n = 8) and without (n =10) a History of ChildhoodPervasive Developmental
Disorder (PDD)

Childhood Adolescence Lifetime

Feature PDD+ PDD- p Phi PDD+ PDD- p Phi PDD+ PDD- p Phi

Movement

Odd gait 62.5% 20.0% NS 37.5% 20.0% NS 62.5% 30.0% NS

Poor coordination 37.5% 10.0% NS 37.5% 50.0% NS 37.5% 50.0% NS

Odd hand postures 0.0% 0.0% NS 12.5% 10.0% NS 12.5% 10.0% NS

Runs in circles 0.0% 0.0% NS 0.0% 0.0% NS 0.0% 0.0% NS

Rocks while sitting 25.0% 0.0% NS 37.5% 40.0% NS 50.0% 40.0% NS

Complex body movements 0.0% 0.0% NS 25.0% 20.0% NS 25.0% 20.0% NS

Walks on tiptoe 12.5% 10.0% NS 12.5% 0.0% NS 12.5% 10.0% NS

Grimaces 12.5% 10.0% NS 50.0% 0.0% 0.02 0.60 50.0% 10.0% NS

Lacks facial expression 50.0% 0.0% 0.02 0.60 87.5% 100.0% NS 87.5% 100.0% NS

Speech and vocalization

Immediate echolalia 25.0% 0.0% NS 0.0% 0.0% NS 25.0% 0.0% NS

Delayed echolalia 62.5% 0.0% 0.007 0.69 37.5% 20.0% NS 75.0% 20.0% NS

Odd intonation 50.0% 0.0% 0.02 0.60 75.0% 80.0% NS 75.0% 80.0% NS

Shrieks for no reason 12.5% 0.0% NS 37.5% 0.0% NS 37.5% 0.0% NS

Laughs for no reason 12.5% 0.0% NS 50.0% 40.0% NS 50.0% 40.0% NS

Behavior

Eye contact

Poor eye contact 50.0% 10.0% NS 87.5% 70.0% NS 87.5% 70.0% NS

Sideways glances 12.5% 10.0% NS 25.0% 30.0% NS 25.0% 30.0% NS

Blank look in eyes 25.0% 0.0% NS 37.5% 60.0% NS 50.0% 60.0% NS

Stares 25.0% 10.0% NS 37.5% 40.0% NS 37.5% 40.0% NS

Visual fascinations

Spins objects 0.0% 0.0% NS 0.0% 0.0% NS 0.0% 0.0% NS

Twists hands near eyes 0.0% 0.0% NS 0.0% 0.0% NS 0.0% 0.0% NS

Closely inspects objects from different angles 0.0% 0.0% NS 0.0% 0.0% NS 0.0% 0.0% NS

Unsocial behavior

Shouts for no reason 37.5% 20.0% NS 50.0% 40.0% NS 50.0% 40.0% NS

Aggressive for no reason 12.5% 10.0% NS 37.5% 50.0% NS 37.5% 50.0% NS

Lack of cooperation 62.5% 30.0% NS 62.5% 90.0% NS 75.0% 90.0% NS

Destructive 62.5% 10.0% 0.04 0.55 37.5% 40.0% NS 75.0% 40.0% NS

Strips in public 50.0% 10.0% 0.02 0.60 50.0% 20.0% NS 50.0% 25.0% NS

Inappropriate personal habits 12.5% 0.0% NS 12.5% 0.0% NS 12.5% 0.0% NS

Hyperactive 12.5% 0.0% NS 0.0% 30.0% NS 12.5% 30.0% NS

The Fishers’ Exact Test Was Used to Compare the Groups. Effect Sizes (Phi) Are Reported.
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found that this was true in childhood but was no longer
the case in adolescence. Wing and Shah [11] chose their
28 specific items on the bases of clinical similarities be-
tween catatonia-like behavior and the unusual patterns
of movement, speech, and behavior found in persons
with autism spectrum disorders. These features are typ-
ically present already in early childhood and they have a
tendency to become less marked with increasing age, es-
pecially in more able persons. In the present study, the
number of catatonic features did not significantly change
in transition from childhood to adolescence among the
patients with a comorbid PDD. Among those without
this comorbidity, the number of catatonic features in-
creased significantly in transition from childhood to



Waris et al. Child and Adolescent Psychiatry and Mental Health 2014, 8:16 Page 6 of 7
http://www.capmh.com/content/8/1/16
adolescence. In the future, it would be interesting to study
whether this reflects the onset and impact of the schizo-
phrenia process, although other factors, e.g. antipsychotic
medication, may also contribute to this result.
More detailed analysis revealed that during their child-

hood, schizophrenia patients with a comorbid PDD dif-
fered from those without one in five specific items:
“lacks facial expression”, “delayed echolalia”, “odd inton-
ation”, “destructive behavior” and “strips in public”. This
finding is, at least partially, a circular argument. “Lacks
facial expression” and “stripping in public” can be
regarded as qualitative impairments in reciprocal social
interactions and “delayed echolalia” and “odd intonation”
as qualitative impairments of verbal and non-verbal com-
munication. Patients with PDDs also exhibit repetitive
and stereotyped patterns of behaviour, and when those
are prevented the person may get very anxious and some-
times even destructive. Thus, there is an overlap between
catatonic features by Wing and Shah [11] and the core
symptoms of PDDs.
Over three-quarters of our patients shared four cata-

tonic features during their lifetime: “lacks facial expres-
sion”, “odd intonation”, “poor eye contact” and “lack of
cooperation”. On the other hand, none of our patients
exhibited any features from the “visual fascination” sub-
group. Wing and Shah [11] reported that over three-
quarters of their patients with autistic spectrum disor-
ders shared these same four catatonic features plus the
feature called “delayed echolalia”. The authors also re-
ported that the frequencies of features in the “visual fas-
cination” subgroup were very low. Given the fact that
the authors had a sample of 200 autistic persons of
whom a substantial proportion (35%) suffered also from
mental retardation, it is interesting to note this overlap
between their and our results.
In a study by Wing and Shah [29] about one in seven

patients with autism spectrum disorders fulfilled the
clinical diagnosis of catatonia. Kakooza-Mwezine et al.
[30] have noted that the risk of developing clinical cata-
tonia is about the same in persons with autism as in
those suffering from affective and psychotic disorders.
Further studies with follow-ups from childhood to adult-
hood are needed to find out whether differences in the
occurrence of clinical catatonia as conceptualized in the
DSM-5 among schizophrenia patients with and without
a comorbid PDD will emerge. The same naturally applies
to catatonia-like features and their waxing or waning or
possible exacerbation into clinical catatonia.
The strengths of our study include recruiting patients

on a consecutive basis from inpatient units in a geo-
graphically defined area. In addition, structured instru-
ments with good psychometric properties were used in
combination with primary documents from early child-
hood, which are readily available in Finland. Nevertheless,
the study has its obvious limitations. The small sample size
reduces the generalizability of our findings and the results
must be regarded as preliminary. Moreover, the current
study may have been underpowered to detect smaller stat-
istical group differences that could have been detected in a
larger sample. Further, our adaptation of the DISCO inter-
view by splitting it into childhood and adolescence sections
has not been validated. However, our use of the DISCO
was in accordance with the original structure and design of
this diagnostic instrument.

Conclusions
Adolescent schizophrenia patients with a comorbid PDD
show many catatonic features in childhood whereas those
without one seem to develop these features first in adoles-
cence. Catatonic features exhibited by adolescents with
schizophrenia resemble those described among persons
suffering from PDDs without schizophrenia.

Competing interests
The authors declare no conflict of interest.

Authors’ contributions
PW planned the study, collected, organized and analyzed the data and
served as the first author. NL participated in the planning, analysis and
writing processes. KK participated in collecting the data. JL performed
statistical analyzes. PT supervised the study project and participated in
the writing process. All authors read and approved the final manuscript.

Author details
1Institute of Behavioural Sciences, University of Helsinki, PO Box 9, 00014
Helsinki, Finland. 2Department of Psychiatry, Helsinki University, PO Box 3,
00014 Helsinki, Finland. 3Department of Forensic Psychiatry, Kellokoski
Hospital, 04500 Kellokoski, Finland. 4Department of Adolescent Psychiatry,
Kellokoski Hospital, 04500 Kellokoski, Finland. 5Department of Psychiatry,
Helsinki University Central Hospital, PO Box 442, 00029 HUS Helsinki, Finland.

Received: 7 December 2013 Accepted: 20 May 2014
Published: 23 May 2014

References
1. McClellan J, Stock S: Practice parameter for the assessment and

treatment of children and adolescents with schizophrenia. J Am Acad
Child Adolesc Psychiatry 2013, 9:976–990.

2. Kessler RC, McGonagle KA, Zhao S, Nelson CB, Hughes M, Eshleman S,
Wittchen HU, Kendler KS: Lifetime and 12-month prevalence of DSM-III-R
psychiatric disorders in the United States. Results from the National
Comorbidity Survey. Arch Gen Psychiatry 1994, 5:8–19.

3. Patel V, Flischer AJ, Hetrick SA, McGorry PD: Mental health of young
people: a global public health challenge. Lancet 2007, 369:1302–1313.

4. Taylor MA, Abrams R: Catatonia. Prevalence and importance in the manic
phase of manic-depressive illness. Arch Gen Psychiatry 1977, 34:1223–1225.

5. Barnes MP, Saunders M, Walls TJ, Saunders I, Kirk CA: The syndrome of Karl
Ludwig Kahlbaum. J Neurol Neurosurg Psychiatry 1986, 49:991–996.

6. Rosebush PI, Hildebrand AM, Furlong BG, Mazurek MF: Catatonic
syndrome in a general psychiatric inpatient population: frequency,
clinical presentation, and response to lorazepam. J Clin Psychiatry
1990, 51:357–362.

7. Banerjee A, Sharma LN: Catatonia incidence in acute psychiatric
admissions. Indian J Psychiatry 1995, 37:35–39.

8. Bräunig P, Krüger S, Shugar G: Prevalence and clinical significance of
catatonic symptoms in mania. Compr Psychiatry 1998, 39:35–46.

9. American Psychiatric Association: Diagnostic and Statistical Manual of Mental
Disorders. 5th edition. Washington DC: American Psychiatric Press; 2013.

10. Fink M: Rediscovering catatonia: the biography of a treatable syndrome.
Acta Psychiatry Scand 2013, 127:1–47.



Waris et al. Child and Adolescent Psychiatry and Mental Health 2014, 8:16 Page 7 of 7
http://www.capmh.com/content/8/1/16
11. Wing L, Shah A: A systematic examination of catatonia-like clinical
pictures in autism spectrum disorders. Int Rev Neurobiol 2006, 72:21–39.

12. Cohen D, Flament M, Dubos PF, Basquin M: Case series: catatonic
syndrome in young people. J Am Acad Child Adolesc Psychiatry 1999,
38:1040–1046.

13. Thakur Am Jagadheesan K, Dutta S, Sinha VK: Incidence of catatonia in
children and adolescents in paediatric psychiatric clinic. Aust N Z J
Psychiatry 2003, 37:200–203.

14. Green WH, Padron-Gayol M, Hardesty A, Bassiri M: Schizophrenia with
childhood onset: a phenomenological study of 38 cases. J Am Acad Child
Adolesc Psychiatry 1992, 31:968–976.

15. Fernell E, Gillberg C: Autism spectrum disorder diagnoses in Stockholm
preschoolers. Res Dev Disabil 2010, 31:680–685.

16. Lugnegård T, Hallerbäck MU, Gillberg C: Psychiatric comorbidity in young
adults with a clinical diagnosis of Asperger syndrome. Res Dev Disabil
2011, 32:1910–1917.

17. Dhossche DM, Wilson C, Wachtel LE: Catatonia in childhood and
adolescence: implications for the DSM-5. Prim Psychiatr 2010, 17:35–39.

18. Billstedt E, Gillberg IC, Gillberg C: Autism after adolescence: population-
based 13- to 22-year follow-up study of 120 individuals with autism
diagnosed in childhood. J Autism Dev Disord 2005, 35:351–360.

19. Shorter E, Wachtel LE: Childhood catatonia, autism and psychosis past
and present: is there an ‘iron triangle’? Acta Psychiatr Scand 2013,
128:21–33.

20. Ghaziuddin M: Mental Health Aspects of Autism and Asperger Syndrome.
London: Jessica Kingsley Publishers; 2005.

21. Rapoport J, Chavez A, Greenstein D, Addington A, Gogtay N: Autism
spectrum disorders and childhood-onset schizophrenia: clinical and
biological contributions to a relation revisited. J Am Acad Child Adolesc
Psychiatry 2009, 48:10–18.

22. Kaufman J, Birmaher B, Brent D, Rao U, Flynn C, Moreci P, Williamson D,
Ryan N: Schedule for affective disorders and schizophrenia for school-
age children- present and lifetime version (K-SADS-PL): initial reliability
and validity data. J Am Acad Child Adolesc Psychiatry 1997, 36:980–988.

23. Waris P, Lindberg N, Kettunen K, Tani P: The relationship between
Asperger’s syndrome and schizophrenia in adolescence. Eur Child Adolesc
Psychiatry 2013, 22:217–223.

24. Wing L: Diagnostic Interview for Social and Communication Disorders. 11th
edition. Bromley: Centre for Social and Communication Disorders; 2006.

25. Wing L, Leekam SR, Libby SJ, Gould J, Larcombe M: The diagnostic
interview for social and communication disorders: background,
inter-rater reliability and clinical use. J Child Psychol Psychiatry 2002,
43:307–325.

26. Nygren G, Hagberg B, Billstedt E, Skoglund A, Gillberg C, Johansson M:
The Swedish version of the diagnostic interview for social and
communication disorders (DISCO-10). Psychometric properties.
J Autism Dev Disord 2009, 39:730–741.

27. Rea LM, Parker RA: Designing and Conducting Survey Research. San Francisco:
JosseyBoss; 1992.

28. Argyrous G: Statistics for Research: With a Guide to SPSS. London UK: SAGE
publications Ltd.; 2011.

29. Wing L, Shah A: Catatonia in autistic spectrum disorders. Br J Psychiatry
2000, 176:357–362.

30. Kakooza-Mwesige A, Wachtel LE, Dhossche DM: Catatonia in autism:
implications across the life span. Eur Child Adolesc Psychiatry 2008,
17:327–335.

doi:10.1186/1753-2000-8-16
Cite this article as: Waris et al.: Catatonic features in adolescents with
schizophrenia with and without a comorbid pervasive developmental
disorder. Child and Adolescent Psychiatry and Mental Health 2014 8:16.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Materials and methods
	Participants and procedure
	Methods
	Background information
	DISCO

	Ethics
	Statistics

	Results
	The whole study group
	Comparisons between the adolescents with a comorbid PDD and those without one
	The number of catatonic features in childhood
	The number of catatonic features in adolescence
	The number of lifetime catatonic features
	Transition from childhood to adolescence
	Prevalence of specific catatonic features


	Discussion
	Conclusions
	Competing interests
	Authors’ contributions
	Author details
	References

