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Abstract

This article presents data on the
diagnosis and phenomenology of
schizophrenia in 16 hospitalized
children, ages 5.5 to 11.75 years.
These 16 subjects are the first to
complete an ongoing double-
blind, placebo-controlled study
of haloperidol in children with
schizophrenia diagnosed by
DSM-III-R criteria. We describe
the pharmacologic treatment re-
sponse of this subsample and
compare our diagnostic, phenom-
enologic, and treatment findings
with those of other investigators.
Our results show that children
under age 12 can be diagnosed
with schizophrenia by the same
criteria used for adults, that they
show comparable clinical symp-
toms, and that on haloperidol
they show improvement in target
psychotic symptoms, at least in a
short-term inpatient setting.

Schizophrenia Bulletin, 20(4):
713-725, 1994.

Childhood-onset schizophrenia is a
rare disorder, estimated to occur
50 times less frequently than
adult-onset schizophrenia (Karno
and Norquist 1989). Its rarity, in
combination with changes over the
years in nomenclature and diag-
nostic criteria for schizophrenia as
it presents in childhood, has led to
a paucity of data about children
who meet currently recognized cri-
teria (Beitchman 1985; Campbell et
al. 1991). On the Bellevue Hospital
Center's Children's Psychiatric In-
patient Unit, three studies have ex-
amined hospitalized children with
schizophrenia who met DSM-III
(American Psychiatric Association
1980) (Green et al. 1984; Green
and Padron-Gaylor 1986) and,
more recently, DSM-III-R (Ameri-

can Psychiatric Association 1987)
diagnostic criteria (Spencer et al.
1992). The third study, which is
ongoing, is assessing the efficacy
and safety of haloperidol in a
carefully diagnosed sample of chil-
dren who have schizophrenia. We
will present some of these data
and compare them to the findings
of some other investigators.

Diagnosis and
Phenomenology

Before 1980 the literature on early-
onset schizophrenia often described
diagnostically heterogeneous
groups of patients, because "child-
hood schizophrenia" included pa-
tients who today would be di-
agnosed as having a psychotic
disorder other than schizophrenia,
or autistic or pervasive develop-
mental disorders. However, some
researchers, such as Kanner (1949)
and Rutter (1972), regarded autism
and schizophrenia as two distinct
entities.

There was a great need to de-
fine this disorder in children and
to use operational criteria, to be
able to compare results across
studies and to generalize, and to
apply results from clinical drug
trials to daily clinical practice. Be-
fore studies by Kolvin (1971a,
1971&), Kolvin et al. (1971a, 1971b,
1971c, 1971d, 1971e), and Green et
al. (1984), the literature was not
clear on what was meant by schiz-
ophrenia in childhood or child-
hood schizophrenia. In the above
studies, children with schizophre-
nia (or late-onset psychosis) were
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compared to children with autism.
In a retrospective chart review of
children hospitalized between 1977
and 1982, Green et al. (1984) re-
ported on 24 (15 male and 9 fe-
male) children with schizophrenia
diagnosed by DSM-lll criteria,
ages 6.7-11.11 years (mean = 9.96
years). The children with schizo-
phrenia were compared to 25 chil-
dren diagnosed with infantile au-
tism, ages 5.2-12.10 years (mean =
9.10). The children with schizo-
phrenia differed from those with
autism on several parameters, in-
cluding phenomenology and IQ,
confirming that these disorders are
distinct clinical entities, and thus
replicating Kolvin's findings
(Kolvin 1971a, 1971b; Kolvin et al.
1971a, 1971b, 1971c, 197W, 1971e).
Green and Padron-Gayol (1986)
reported on 16 children (13 male
and 3 female, ages 5.7-12.6 years),
who were hospitalized in Bellevue
Hospital Center after 1982. This
study confirmed that children can
meet the DSM-lll diagnostic crite-
ria of schizophrenia.

These studies show that schizo-
phrenia can develop before age 12,
meeting the diagnostic criteria for
schizophrenia in adults. During the
past decade, others found that
children can fulfill the criteria for
schizophrenia, as specified by
DSM-lll (Kydd and Werry 1982;
Watkins et al. 1988; Russell et al.
1989) and by DSM-lll-R (Werry
et al. 1991; McClellan and Werry
1992; Spencer et al. 1992). (For a
review, see Campbell et al. 1991.)
These studies also showed that the
clinical picture of childhood-onset
schizophrenia, with minor excep-
tions, is identical to adolescent- or
adult-onset schizophrenia.

Our present sample is derived
from an ongoing double-blind,
placebo-controlled study of halo-
peridol in hospitalized children

with schizophrenia. Subjects were
admitted to the Bellevue Hospital
Center's Children's Psychiatric In-
patient Unit between September
1989 and May 1991.

Sources of referral to the study
included the Bellevue Hospital
Center's Child and Adolescent
Mental Hygiene Clinic, Pediatric
Psychiatry Consultation Liaison
Unit, and Pediatric Emergency
Service, as well as child psychiat-
ric services at several other hospi-
tals and clinics in Manhattan and
other New York City boroughs. A
letter announcing the new project
was sent to local hospitals and
child mental health treatment fa-
cilities where psychotic children
might present for evaluation and
treatment. Referrals were screened
by telephone and, as appropriate,
in person, using DSM-lll-R diag-
nostic criteria for schizophrenia
and additional inclusion and ex-
clusion criteria specific to this
study: actively psychotic prepuber-
tal males and females, ages 5-11
years; and absence of intercurrent
systemic illness, seizure disorder,
tardive dyskinesia, or mental retar-
dation below the borderline range.

A total of 34 hospitalized chil-
dren with the presumptive diag-
nosis of schizophrenia were inter-
viewed for the study. Of these, 13
had psychotic features but did not
meet DSM-HI-R criteria for schiz-
ophrenia; 2 were diagnosed
as having schizophrenia by the
clinical staff, but their parents did
not consent to their participation.
Three entered the placebo baseline
without proceeding to double-blind
treatment, because the diagnosis of
schizophrenia was uncertain or be-
cause of diminution of psychotic
symptoms. In addition, four chil-
dren were interviewed as outpa-
tients, and one was screened as a
psychiatric inpatient at another

hospital. Our study sample thus
consisted of 16 children, selected
from the 34 considered and inter-
viewed for the study, and repre-
sented 12 percent of all children
ages 2-12 years (« = 131) hospi-
talized on our ward between Sep-
tember 1989 and May 1991. The
sample included 12 males and 4
females, 5.5-11.75 years (mean =
8.86 years). The Hollingshead Two-
Factor Index of Social Position
(Hollingshead and Redlich 1958),
which determines socioeconomic
status (SES) from the occupation
and education of the head of the
household, indicated that the SES
for the 16 children was as follows:
2 were from social class III, 3
were from TV, and 11 were from
social class V.

Prior psychiatric diagnoses in 12
of the children were as follows:
schizophrenia in 1; atypical psy-
chosis in 3; atypical pervasive de-
velopmental disorder in 1; atten-
tion deficit hyperactivity disorder
in 5; conduct disorder in 1; adjust-
ment disorder with mixed disturb-
ance of conduct and emotions in
1; pica in 1; and borderline per-
sonality disorder in 1. Of the four
children without known prior psy-
chiatric diagnoses, two had pre-
vious contact with mental health
professionals in the context of fos-
ter care placement, and a third
had been evaluated briefly for re-
ported suicidal ideation.

In many children it was difficult
to determine the age at onset of
active schizophrenic symptoms.
This difficulty may have been due
in part to the chronicity of the
children's nonspecific behavioral
problems, the prior development
of symptoms consistent with non-
psychotic psychiatric diagnoses,
and the generally insidious onset
of psychosis. In general, active
psychotic symptoms, such as audi-
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tory hallucinations and delusions,
are apparent and prompt hospital-
ization, while "negative" symp-
toms (Andreasen and Olsen 1982),
such as blunted affect and with-
drawal, are less likely to attract at-
tention. For most of the children,
the emergence of active schizo-
phrenic symptoms or associated
symptoms (such as aggression or
suicidal ideation) precipitated hos-
pitalization. Often admission was
initiated because of bizarre or dan-
gerous behavioral sequelae to com-
mand hallucinations or delusional
beliefs.

Hallucinations. Every child re-
ported prominent auditory halluci-
nations, characterized universally
as voices and, in one case, as the
squeaking of a rat. The children
attributed the voices to a spectrum
of entities, including family mem-
bers or other people ("a baby,"
"little boys and little girls"); ani-
mals ("the rat," "an owl"); malev-
olent forces ("a spirit," "the de-
mon," "the Devil," "a witch");
characters from current horror
movies (Freddie Kruger, Chucky,
Bloody Mary); and less specifically
identified sources ("bad things,"
"the whispers").

The children's histories showed
that the duration of auditory hal-
lucinations ranged from 1 week
for one subject to more than 1
year for four. For 10 children, the
duration was judged to be from 1
month to 1 year. For the majority,
auditory hallucinations were
among the chief complaints
prompting hospitalization. The
child who reported the shortest
duration, however, was a 7-year-
old girl, known since age 5 to
Bellevue Hospital Center's outpa-
tient clinic, who had displayed a
pattern of gradually worsening
thought disorder, inappropriate af-

fect, and behavioral disturbance
over a period of several months.
She reported new auditory halluci-
nations after a screening interview
for the study and continued to
manifest this symptom after hospi-
talization. Similarly, an 11-year-old
boy described auditory hallucina-
tions for the first time after he
was hospitalized for aggressive be-
havior, with a provisional diag-
nosis of conduct disorder. In con-
trast to these two children, among
the subset of the group known to
have reported hallucinations for
several years, hallucinations had
either been disregarded or viewed
as a chronic symptom not repre-
senting serious risk.

For the most part, auditory hal-
lucinations were simple rather than
complex in nature, consisting of
brief phrases or sentences. The
children frequently described hear-
ing themselves cursed or threat-
ened. Command auditory hallu-
cinations were common and
experienced by more than half of
the group: "Kill her, kill her."
"Kill somebody tomorrow morn-
ing, or else I'll kill you." "Don't
listen to the staff." "Leave this
place and go to California." In re-
sponse to auditory commands, two
children had burned themselves.
One, who had applied rubbing al-
cohol to his abdomen and ignited
himself with matches, required
skin grafting and hospitalization in
an intensive care burn unit. He
did not, however, disclose that he
was experiencing auditory com-
mands until his psychiatric admis-
sion several months later.

Fewer children experienced a
voice that maintained a running
commentary on their behavior or
thoughts, or two or more voices
conversing. When these symptoms
did occur, they again had simple
rather than complex content. Com-

menting voices told one child
when he "was being good or
bad." Conversing voices were de-
scribed both as talking to each
other about the children or speak-
ing in conversational cadence but
with indistinguishable words: "I
hear them conversating all the
time." "It's like yelling."

Hallucinations in other sensory
modalities included visual halluci-
nations, reported by 11 children,
and tactile hallucinations, reported
by 4. These other types of halluci-
nations did not occur in the ab-
sence of auditory hallucinations
and commonly were related to the
auditory hallucinations. For exam-
ple, children reported seeing the
entities from which voices ema-
nated or to which they attributed
the voices. The child who heard
the squeaking rat also saw the rat
and felt it brushing against his leg
and spitting on him.

Overall the children were dis-
tressed and frightened by their
hallucinations and expressed relief
when this symptom remitted. One
child had developed suicidal idea-
tion, with the conviction that she
could make the "conversating
voices" stop by killing herself.

Delusions. Every child in this
group of 16 also reported delu-
sions, which tended to arise in
connection with hallucinatory ex-
periences. Delusions were charac-
terized as persecutory and somatic.
Children also reported delusions
of control. Many said they were
being menaced by the entities
causing their auditory and visual
hallucinations ("the whispers,"
"the ghosts"). Some maintained a
conviction that talking about or
disobeying their voices would
cause them to retaliate, by harm-
ing either the child or someone he
or she knew. Some children re-
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ported being controlled by an out-
side force (a movie projector, a
"smoke creature") or inhabited by
an entity. The youngest subject, a
5'/2-year-old boy, believed that a
baby was inside his throat telling
him to kill himself, and he
reached down his throat to try to
extract the baby.

The children's histories showed
that the duration of delusions was
shorter than that of hallucinations,
ranging from at least 1 week to 1
year. As described by these chil-
dren, the majority of delusions,
like their hallucinations, were sim-
ple rather than complex. A few of
the older children, however, re-
ported some degree of elaboration.
The 9-year-old boy who believed
that he was being controlled by a
movie projector had acted on that
conviction by leaving his family's
apartment at night to search for
the projector in a nearby park.
After admission, he expressed be-
liefs that a microphone had been
placed in his jacket, that he was
being monitored through the hos-
pital air ventilators, and that his
food was being poisoned. A flor-
idly psychotic 11-year-old boy,
with several months' history of
ideas of reference and paranoid
ideation, became convinced that
his foster mother's daughter would
murder him; he barricaded himself
in a room and later became as-
saultive. On admission he dis-
played a series of delusions: that
swallowing his saliva would give
him AIDS (hence his carrying and
spitting into a paper cup and be-
coming dehydrated, with a blood
urea nitrogen of 36); that he was
being harassed by the squeaking,
spitting rat described above, which
was also trying to infect him with
AIDS; that dead rats were in his
orange juice; and that staff mem-
bers, some inhabited by enemies,

were withholding important infor-
mation from him.

Other Symptoms. Some degree
of thought disorder was noted in
13 children, who variously dis-
played tangentialiry, illogicality,
and loosening of associations. Only
two floridly psychotic subjects,
however, displayed sustained peri-
ods of incoherence, which was ob-
served in the hospital during base-
line. Thirteen children displayed
some degree of affective disturb-
ance, although with a range of
severity. Several showed blunted
rather than flat affect and a lesser
degree of inappropriate affect than
would be considered "grossly in-
appropriate" {DSM-III-R, p. 194).
Overall, the clinical picture of this
group of 16 children with schizo-
phrenia supports the observation
that childhood-onset schizophrenia
has the same manifestations as ad-
olescent- and adult-onset schizo-
phrenia and is the same as report-
ed in earlier studies (see table 1).

As noted above, eligibility for
entry into our study requires the

diagnosis of schizophrenia by
DSM-III-R criteria, with severity
of illness necessitating inpatient
hospitalization and warranting
pharmacotherapy. With these crite-
ria, the most commonly reported
active schizophrenic symptoms
were auditory hallucinations and
delusions, which were experienced
by all 16 subjects. Associated vis-
ual hallucinations occurred in 11
(69%), and tactile hallucinations oc-
curred in 4 (25%). Thought disor-
der was shown by 13 (81%), as
was inappropriate affect.

Previous studies of children with
schizophrenia also have reported
auditory hallucinations as common.
In a sample of 33 children with
late-onset psychosis, ages 7-13
years, 81.8 percent reported audi-
tory hallucinations (Kolvin 1971a,
1971b; Kolvin et al. 1971a, 1971b,
1971c, 1971rf, 1971e). In two studies
using DSM—III criteria for schizo-
phrenic disorder, auditory halluci-
nations were reported by 79.2 per-
cent of 24 children, ages 6.7-11
(Green et al. 1984); in 16 other
children, ages 5.7-12.6, the rate

Table 1. Comparison of schizophrenic symptoms shown by
subjects in three studies

n
Age range
Diagnosis
Hallucinations, %

Auditory
Visual
Tactile

Delusions, %
Inappropriate/flat affect, %
Thought disorder, %

Incoherence

Green
et al. 1984

24
6.7-11.11
DSM-III

NR
79.2
37.0

8.3
54.2
NR
100
NR

Werry
et al. 1991

30
7-17

DSM-III-R
57
53
13
13
47
57
NR
13

Current
study

16
5.5-11.75
DSM-III-R

100
100
69
25

100
81
81
17

Note.—NR = not reported; DSM-III and DSM-III-R = Diagnostic and Statistical Manual of
Mental Disorders (American Psychiatric Association 1980, 1987).
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was 93.8 percent (Green and
Padron-Gayol 1986). Using DSM-
III criteria, Russell et al. (1989)
found that 28 of 35 children (80%),
ages 4.75-13.25 years, also showed
auditory hallucinations. In New
Zealand, a followup study evaluat-
ing 59 child and adolescent psy-
chotic patients by DSM-III-R crite-
ria (Werry et al. 1991) revealed
auditory hallucinations in 53 per-
cent of 30 schizophrenia patients,
ages 7-17 years. The current study
replicates the finding by others
that, in the absence of auditory
hallucinations, other types of hallu-
cinations are rare or nonexistent.

Delusions were common in the
subjects of these previous studies,
but they occurred more frequently
in the current study. Previously
reported rates of delusions have
been as follows: 57.6 percent
(Kolvin 1971a; Kolvin et al. 1971c);
54.2 percent (Green et al. 1984);
43.8 percent (Green and Padron-
Gayol 1986); 63 percent (Russell et
al. 1989); and 47 percent (Werry et
al. 1991).

Many of our patients also have
demonstrated some degree of
thought disorder. Previously re-
ported frequencies of thought
disorder have been 60 percent
(Kolvin 1971a; Kolvin et al. 1971c),
100 percent (Green et al. 1984),
and 40 percent (Russell et al.
1989). More precise quantification
of the degree of thought disorder
shown by children with schizo-
phrenia is a future study goal for
our group.

Werry et al. (1991) define early-
onset schizophrenia as beginning
before age 18, and they differen-
tiate between "very early-onset"
schizophrenia, beginning before
age 13, and "adolescent" schizo-
phrenia, beginning between ages
13-17. In their followup study of
59 psychotic patients (mean age at

onset = 13.9 years), 10 subjects fell
in the very early-onset category—7
showed onset at age 12, and 3 at
ages 7-11. Werry et al. describe
eight probable characteristics that
differentiate early-onset, and par-
ticularly very early-onset, schizo-
phrenia patients from adult schiz-
ophrenia patients. These features
include male predominance, insid-
ious onset, increased neurodevelop-
mental abnormalities, "odd" pre-
morbid personality, increased
family history of schizophrenia,
less differentiated symptomatology,
greater resistance to antipsychotic
medication, and poorer outcome.
They note that, except for the
greater male predominance, most
of these features require confir-
mation.

By definition, all 16 children
described in our study fall in the
category of very early-onset schiz-
ophrenia. The current sample is
predominantly male and shows in-
sidious onset. Two sisters in our
group of 16 are the only first-
degree relatives diagnosed with
schizophrenia, although 5 of 15
families (33.3%) had a positive his-
tory for schizophrenia.

Pharmacotherapy

If response to treatment is a con-
firmation of diagnosis, then, at
least in the context of treatment
on a short-term inpatient basis,
our patients' positive response to
haloperidol validates the diagnosis
of schizophrenia. Our study sup-
ports the fact that young children
not only can meet diagnostic crite-
ria for adults with schizophrenia,
but they can also benefit from a
class of medication that is effective
in adults.

The study design and methodol-
ogy of our ongoing 10-week cross-
over study have been more fully

described elsewhere (Spencer et al.
1992). In brief, after a 2-week
placebo baseline period, subjects
who continue to show active
schizophrenic symptoms are as-
signed randomly to one of two
8-week treatment sequences: halo-
peridol for 4 weeks followed by
placebo for 4 weeks, or placebo
for 4 weeks followed by haloper-
idol for 4 weeks. Dosage, which is
regulated individually, begins with
0.5 mg/d and is increased to a
maximum of 10 mg/d, given in
three daily doses. Baseline symp-
tomatology and treatment response
are rated on a battery of scales
completed by child psychiatrists,
nurses, and teachers in a variety
of settings (Spencer et al. 1992).
Rating instruments include the
Children's Psychiatric Rating Scale
(CPRS; National Institute of Mental
Health 1985) and Clinical Global
Impressions (CGI; Guy 1976), and
the Brief Psychiatric Rating Scale
for Children (BPRS-C; Overall and
Pfefferbaum 1982), among others.
Ratings are conducted twice dur-
ing placebo baseline and after each
4-week double-blind treatment. At
the end of the study, the clinical
and research staff meet jointly to
attain a Global Clinical Judgments
consensus rating (GCJ; Campbell et
al. 1984), which compares the
child's response during each
double-blind period to baseline.

All 16 subjects improved on
haloperidol and continued receiv-
ing haloperidol after the study.
Optimal dose was determined
clinically as the dose at which the
child showed greatest remission of
symptoms in the absence of, or
with minimal, untoward effects.
On the basis of GCJ ratings, com-
paring treatment response to base-
line, 12 children on haloperidol
showed marked improvement, 3
showed moderate improvement,
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and 1 showed mild improvement.
On placebo, compared with base-
line, 3 subjects were unchanged or
worse, 11 showed mild improve-
ment, and 1 showed moderate
improvement.

For the 16 subjects in this ongo-
ing study, the mean optimal dose
for haloperidol was 1.92 mg/d, or
0.057 mg/kg/d (range = 0.5-3.5
mg/d, or 0.02-0.12 mg/kg/d). For
11 of 16 subjects, the optimal dose
was 0.04-0.06 mg/kg/d. Of note,
one subject who showed marked
improvement on 1.5 mg/d (0.04
mg/kg/d) had been judged a non-
responder to haloperidol on doses
up to 10 mg/d in another hospi-
tal. Two of the three children who
required higher than mean doses
for optimal response were sisters.

Results of preliminary analyses
for 12 subjects have been reported
elsewhere (Spencer et al. 1992).
Significant haloperidol treatment
effects were found for CGI Sever-
ity of Illness, CGI Global Improve-
ment, BPRS-C Total Pathology,
and for four of eight selected
CPRS items pertinent to schizo-
phrenia (item 57, ideas of refer-
ence; item 58, persecutory; item 59,
other thinking disorders; and item
61, hallucinations). Haloperidol was
not superior to placebo for the
other four CPRS items (item 17,
suspicious affect; item 19, blunted
affect; item 60, delusions; and item
62, peculiar fantasies) in this small
sample. Ours is the first double-
blind, placebo-controlled clinical
trial of a neuroleptic in children
with schizophrenia (Spencer et al.
1992). Another study at the Na-
tional Institute of Mental Health
involves haloperidol and clozapine
(Gordon et al. 1994). As shown in
table 2, only three published
double-blind, placebo-controlled
studies involve children or adoles-
cents who have schizophrenia. A

marked increase in onset of schiz-
ophrenia occurs after puberty—
Loranger (1984) reported a cumu-
lative percentage of 39 between
ages 15 and 19 for 100 males. But
only three published studies in-
volved psychoactive agents in ado-
lescents (Pool et al. 1976; Realmuto
et al. 1984; Siefen and Remschmidt
1986), and only one of these was
double blind and placebo con-
trolled (Pool et al. 1976). Perhaps
because schizophrenia is so rare in
children under age 12, knowledge
is even more limited about the
efficacy and safety of psychoactive
drugs in the youngest population
of schizophrenia patients. For re-
views, see Campbell and Spencer
1988; Campbell et al. 1993.

Review and analysis of the liter-
ature on pharmacotherapy made it
clear that certain issues had to be
addressed. These issues are as fol-
lows: (1) diagnosis and diagnostic
criteria for this age group of schiz-
ophrenia patients; (2) duration of
illness; (3) sample size, design, and
methodology employed; and (4)
dosage of psychoactive agents.
Furthermore, response to haloper-
idol and its relationship to chron-
ologic age, IQ, and severity and
duration of illness are presented.

Diagnosis and Diagnostic Crite-
ria. Type of schizophrenia or
chronicity, certainly in adult schiz-
ophrenia patients, may or will in-
fluence response to an antipsy-
chotic agent or the response to a
specific type of antipsychotic
agent. Children with different dis-
orders may respond in different
ways to antipsychotic agents. It is
conceivable that children who suf-
fer from schizophreniform disorder
or brief reactive psychosis may re-
spond more favorably to pharma-
cotherapy than children who meet
all the criteria for schizophrenia. In

reviewing the pertinent literature
from the late 1950s on, with a few
exceptions, it is difficult to know
whether the children have schizo-
phrenia, autism, schizoid person-
ality disorder, or schizotypal per-
sonality disorder. As shown in
table 2, only four studies specify
the diagnosis so that the criteria
and symptoms are identifiable.
Pool et al.'s study (1976) involves
adolescents with acute schizophre-
nia or chronic schizophrenia with
acute exacerbation; Realmuto et
al.'s report (1984) involves adoles-
cents with chronic schizophrenia.
Siefen and Remschmidt (1986) use
the International Classification of
Diseases (ICD-9; World Health Or-
ganization 1978) criteria, and their
sample of 21 adolescents includes
a variety (5 types) of schizophrenic
disorders. However, the majority,
15 out of 21 patients, were diag-
nosed with schizophrenia, paranoid
type. Two of the 21 patients were
schizoaffecrive, 2 were other
(295.8), 1 was disorganized type,
and 1 was catatonic type. DSM-
III-R criteria and the Diagnostic
Interview for Children and Adoles-
cents-Revised (DICA-R; Reich and
Welner 1990) were used for chil-
dren under 12 (Spencer et al.
1992).

Duration of Illness. Certainly
duration of illness, one of the vari-
ables differentiating schizophrenia
from schizophreniform disorder,
may influence response to treat-
ment. Furthermore, chronic schizo-
phrenia (> 2 years according to
DSM-III-R) may respond dif-
ferently to a psychoactive agent
than does schizophrenia of only 6
months' duration, the minimum
duration for DSM-III-R diagnosis.
DSM—III-R requires "Continuous
signs of the disturbance for at
least six months. The six-month
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Table 2. Clinical drug trials in children and adolescents with schizophrenia

Author(s) n CA1 Diagnosis Drug(s)
Daily dose,
mg (mg/kg) Response

Double-blind and placebo-controlled studies

Pool et al. 75 13-18 Acute schizophrenia
(1976) or exacerbation

Naruse et
al. (1982)

Spencer et
al. (1992)

4 (of 87) 3-16

16 5.50-11.75
(M = 8.89)

Open/retrospective studies

Debray et 2 (of 187) 20 months2

al. (1972) -17 years

Pangalila- 8 (of 10) 9-14
Ratulangi
(1973)

Realmuto et 21
al. (1984)

Siefen and
Remschmidt
(1986)

21

11.75-18.75
(M = 15.08-
16.08)

12 subjects
< 18 years
(M = 18.1)

Psychosis (mainly
child schizophrenia)

Schizophrenia
(DSM-III-R)

"Infantile defect
schizophrenia"

Schizophrenia or
schizophrenia-like
symptomatology

Chronic schizophrenia
(DSM-III)

Schizophrenia, para-
noid type, n = 15 (of
21) (ICD-9)

Loxapine
Haloperidol

25-200, M = 87.5
2-16, M = 9.8

Haloperidol 0.75-3.00
Pimozide 1.0-4.0

Haloperidol

Pimozide

0.5-3.5, M = 1.77
(0.02-0.12, M =
0.058)

2.0-6.0, M = 3

Pimozide 1.0-2.0

Thiothixene

Thioridazine

Clozapine

4.8-42.6, M =
16.2 (0.3)
91-228, M = 178
(3.3)

254-700, M =
352

Both drugs
superior to
placebo

Haloperidol
superior to
placebo

1 failed to re-
spond; the
other improved

7 improved on
drug

Drugs compara-
ble in efficacy;
half of sample
improved

Marked im-
provement or
remission in 11

Wore.—M = mean; DSM-III and DSM-III-R = Diagnostic and Statistical Manual of Mental Disorders (American Psychiatric Association 1980,
1987); ICD-9 = International Classification of Diseases (World Health Organization 1978).

'CA = Chronological age in years.
2Age range for a subsample of 11 psychotic children and not only for the 2 with schizophrenia

period must include an active
phase (of at least one week, or
less if symptoms have been suc-
cessfully treated) during which
there were psychotic symptoms
characteristic of Schizophrenia...,
with or without a prodromal or
residual phase..." (American Psy-
chiatric Association 1987, p. 194).

Siefen and Remschmidt (1986)
studied adolescents with schiz-
ophrenia (mean age = 18.1) in
whom the mean time period be-

tween the onset of first symptoms
and current treatment was 18.6
months. Evidence suggests that
chronic adolescents with schizo-
phrenia respond differently to a
low-potency neuroleptic than to a
high-potency neuroleptic (Realmuto
et al. 1984) and that the magni-
tude of response is smaller than in
those with acute schizophrenia
(Pool et al. 1976). Pimozide is a
neuroleptic that has been shown to
be effective in reducing negative

symptoms in chronic as well as
acute schizophrenia (for review,
see Campbell et al. 1990).

Sample Size, Design, and Meth-
odology. We found only eight re-
ports in the published literature
that can be considered clinical
trials relevant to children and ado-
lescents with schizophrenia. Three
studies involve adolescents (Pool
et al. 1976; Realmuto et al. 1984;
Siefen and Remschmidt 1986), and
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only one deals exclusively with
children under age 12 (Spencer et
al. 1992). In addition to a case re-
port (Meyers et al. 1980), three re-
ports included at least a subgroup
of schizophrenia patients or a few
such patients (Debray et al. 1972;
Pangalila-Ratulangi 1973; Naruse et
al. 1982). No conclusions can be
made about these last three re-
ports, given the small number of
schizophrenia subjects and the di-
agnostically heterogeneous samples,
as shown in table 2. Of the eight
studies, only three are double
blind and placebo controlled with
randomized assignment to treat-
ment (Pool et al. 1976; Naruse
et al. 1982; Spencer et al. 1992).
Siefen and Remschmidt's (1986) re-
port is an open study of cloza-
pine, that does not use a design.
Various data were collected and
ratings were done on a 67-item
symptom scale with 5 steps: never
existed, no change/worse, slightly
improved, markedly improved, and
ceased. Failure to respond to other
neuroleptics was among the inclu-
sion criteria.

There are a few earlier reports,
but they are all flawed: they con-
sist of small samples of diagnosti-
cally heterogeneous patients (schiz-
ophrenia and autism subjects are
mixed), diagnostic criteria are ill
defined, or no controls were em-
ployed (for review, see Campbell
1978). These samples are heteroge-
neous not only diagnostically, but
also in terms of chronologic age
(range = 6-22). The drugs and
doses employed were as follows:
trifluoperazine, 13-20 mg/d; flu-
phenazine, 0.75-16 mg/d; haloper-
idol, 0.75-16 mg/d; thiothixene, 6-
30 mg/d; and pimozide, 1-2 mg/d
(see Campbell 1978 and table 2).

Dosage. The fourth issue to be
addressed in analyzing the litera-

ture on pharmacotherapy is the
therapeutic dosage or minimum
effective dosage. Failure to recog-
nize excess dose sometimes is
thought of as failure to respond to
the neuroleptic. Behavioral toxicity
is often overlooked in children
(Campbell et al. 1985). Frequently,
excessively high doses are em-
ployed without beneficial effects,
or adverse effects outweigh the
beneficial effects. Haloperidol was
administered to the majority of pa-
tients in the published reports. As
shown in table 2, the dose range
is wide: 0.5-16.0 mg/d. In our
clinical experience with children
who have schizophrenia (Campbell,
personal communication 1994), and
on the basis of the study by
Spencer et al. (1992), conservative
doses of haloperidol (0.02-0.12
mg/kg/d) are more effective and
freer of side effects than are
higher doses. Still, there are indi-
vidual differences, and the ranges
of minimal effective doses are
wide. Dose may influence or de-
termine the effect of the drug on
cognition and performance (for re-
view, see Werry and Aman 1975;
Aman 1978). The effect of neuro-
leptics on cognition also may be a

function of diagnosis. In children
with autism, administration of
haloperidol was associated with no
change in learning (Anderson et
al. 1989), facilitation of learning
(Campbell 1978; Anderson et al.
1984), or increase in IQ (Shell et
al. 1987). However, in conduct-
disordered children performance
was adversely affected (Platt et al.
1984). The data from our system-
atic studies of haloperidol in three
diagnostic categories of children
(autism, conduct disorder, and
schizophrenia) suggest that diag-
nosis may influence the presence
or absence of side effects at thera-
peutic doses. In short-term studies
of children with autism, we were
able to titrate the dosage so that
the children were free of side
effects (Campbell et al. 1978;
Anderson et al. 1984, 1989),
whereas in children with conduct
disorder (Campbell et al. 1984)
and schizophrenia (Spencer et al.
1992), marked improvement was
associated with side effects. Fur-
thermore, diagnosis may influence
or determine the level of dosage.
As tables 3 and 4 show, of the
three diagnostic groups we stud-
ied, aggressive children with con-

Table 3. Daily dosage of haloperidol in mg in three
diagnostic groups of children

Authors mg/d Mean mg/kg/d Mean

Conduct disorder
Campbell et al. (1982)
Campbell et al. (1984)

Schizophrenia
Spencer et al. (1992)

Autism
Campbell (1978)
Anderson et al. (1984)
Anderson et al. (1989)

5
20

16

20
40
45

4-16
1-6

0.5-3.5

0.5-4.01

1-3
0.25-4.00

9.2
2.95

1.92

1.65
1.11
0.844

0.12-0.76
0.04-0.21

0.02-0.12

0.019-0.217
0.016-0.184

—
0.096

0.057

0.05
0.047

'0.5 (or 9 subjects.
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Table 4. Haloperidol daily dosage

mg/d Mean mg/kg/d Mean

Conduct disorder
(Campbell et al. 1984)

Schizophrenia
(Spencer et al. 1992)

Autism
(Anderson et al. (1989)

1.0-6.0 2.95 0.04-0.21 0.096

0.5-3.5 1.92 0.02-0.12 0.057

0.25-4.0 0.844 0.016-0.184 0.047

duct disorder require the highest
dose of haloperidol, followed by
children with schizophrenia; chil-
dren who have autism require the
least.

Responders Versus Nonrespond-
ers. At the present time, 16 chil-
dren have completed our ongoing
study of haloperidol (4 in addition
to the 12 reported in Spencer et
al. 1992). As shown in table 5, 12
showed marked improvement and
4 showed mild or moderate im-

provement on haloperidol, as rated
on the GCJ consensus rating. Clini-
cal response to haloperidol seemed
to be related to age, IQ, and dura-
tion of illness, as shown in table
6. The four children with schizo-
phrenia who showed only mild to
moderate improvement on haloper-
idol were younger, had lower IQs
and earlier onset of psychosis, and
were diagnosed as having schizo-
phrenia at a younger age (see
table 6). Age was also positively
related to improvement in a large

sample of children with autism
(n = 125) and was the only factor
predicting improvement on halo-
peridol (Locascio et al. 1991).

Of the symptoms shown by our
sample of 16 children with schizo-
phrenia, as rated on the CPRS, the
reduction of persecutory ideation,
which included persecutory delu-
sions, was most significant (p <
0.01, one-tailed), followed by de-
creases in hallucinations, ideas of
reference, and other thinking disor-
ders (p < 0.05, one-tailed). Other
thinking disorders (item 59 on the
CPRS) include irrelevant speech,
incoherent speech, or loose associa-
tions. Delusions, peculiar fantasies,
and blunted affect did not change
significantly, although there was a
trend for delusions to decrease
(p = 0.07, one-tailed). The 12 chil-
dren who improved markedly had
more severe symptoms at baseline
than the 4 who improved only
mildly (table 7). The only excep-

Table 5.
mean

Response to haloperidol of 16 children with schizophrenia, rated on four measures,

Global Clinical Judgments consensus ratings

Mild/Moderate, n = 4 Marked, n = 12 Total sample, n = 16

Baseline Placebo1 Haloperidol Baseline Placebo Haloperidol Baseline Placebo2 Haloperidol

BPRS-C total
pathology
score3 45.56

CGI severity
of illness4

CGI global
improve-
ment5

5.24

3.45

41.11

4.11

2.22

43.80 53.82 40.92 33.50 51.75 47.26 36.10

4.25 5.34 4.00 2.79 5.32 4.34 3.10

2.25 3.35 2.26 1.26 3.37 2.58 1.51
Note.—Global Clinical Judgments Scale (Campbell et al. 1984).

'n = 3 for the placebo condition.
2 n = 15 for the placebo condition.
3BPRS-C = Brief Psychiatric Rating Scale for Children (Overall and Pfefferbaum 1982); total pathology score = sum of scores on 21 items;
also see Overall and Gorham 1962.
4CGI = Clinical Global Impressions (Guy 1976); severity of illness item is an 8-poinl rating scale: 0 = not assessed; 1 = normal, not at all ill
2 = borderline mentally ill; 3 = mildly ill; 4 = moderately ill; 5 = markedly ill; 6 = severely ill; 7 = among the most extremely ill patients.
5CGI = Clinical Global Impressions (Guy 1976); global improvement item is an 8-point scale: 0 = not assessed; 1 = very much improved; 2
much improved; 3 = minimally improved; 4 = no change; 5 = minimally worse; 6 = much worse; 7 = very much worse.
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Table 6. Haloperidol response, as rated on the Global Clinical Judgments consensus ratings
and demographic variables in 16 children with schizophrenia, mean (range)

Global Clinical Judgments consensus ratings

Mild/Moderate Marked Total sample
n = 4 n = 1 2 n = 16

Chronological Age (CA) 7.56 (6.83-8.08) 9.29 (5.50-11.75) 8.86 (5.50-11.75)

Full Scale IQ1

Verbal IQ1

Performance IQ1

CA at onset of behavioral problems

CA at onset of schizophrenia

CA at time diagnosis of schizophrenia
was made2

Wore—Global Clinical Judgments Scale (Campbell et al 1984).
1IO = Intelligence quotient on Wechsler Intelligence Scale for Children-Revised (Wechsler 1974) or Wechsler Preschool and Primary Scale of
Intelligence (Wechsler 1967).
2At the time when the child was accepted to the present study

Table 7. Haloperidol response, as rated on the Global Clinical Judgments consensus ratings
and 8 selected CPRS items in 16 children with schizophrenia, mean

73.25
75

74

4.5

5.88

7

(65-83)

(62-88)

(60-81)

(3-5)

(5-7)

(6-8)

81.25
82.92

83.25

5

8.34

8.92

(60-123)
(66-114)

(55-114)

(1.5-9.0)

(5-10.5)

(5-11)

80.93

80.93

80.94

4.88

7.7

8.44

(60-123)
(62-114)

(55-128)

(1.5-9.0)

(5-10.5)

(5-11)

CPRS1

items

Suspicious
affect

Blunted affect

Ideas of
reference

Persecutory

Other thinking
disorders

Delusions

Hallucinations

Peculiar
fantasies

Mild/Moderate,

Baseline

1.12

1.65

1.44

2.04

5.01

3.88

4.04

3.08

Placebo2

1.00

1.33

1.33

1.22

2.00

3.67

3.56

2.00

Global

n = 4

Haloperidol

1.25

1.25

1.00

1.00

3.75

3.92

2.83

3.92

Clinical Judgments

Marked, n •.

Baseline Placebo

2.47

2.83

2.62

3.99

2.79

4.28

4.61

4.18

1.65

2.53

2.28

3.54

1.86

3.31

2.93

2.86

consensus

= 12

Haloperidol

1.17

1.58

1.36

1.58

1.83

2.11

1.36

2.36

ratings

Total

Baseline

2.14

2.54

2.33

3.50

3.34

4.17

4.47

3.90

sample,

Placebo3

1.58

2.29

2.09

3.08

1.73

3.36

3.06

2.74

n = 16

Haloperidol

1.19

1.50

1.27

1.43

2.31

2.56

1.73

2.75

Wore.—Global Clinical Judgments Scale (Campbell et al. 1984).

'CPRS = Children's Psychiatric Rating Scale (National Institute of Mental Health 1985); each item is an 8-point scale: 0 = not assessed; 1
not present, 2 = very mild; 3 = mild; 4 = moderate; 5 = moderately severe; 6 = severe; 7 = extremely severe
2 n = 3 for the placebo condition.
3 n = 15 for the placebo condition.
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tion was item 59, other thinking
disorders, which was higher for
the four children who improved
mildly or moderately and also was
the highest mean on baseline of
all the means. On the whole, the
four children who showed less im-
provement were more impover-
ished and displayed less florid
symptoms.

In summary, though the amount
of data is modest, and much more
research is required, there is some
evidence that in young children
with schizophrenia haloperidol is
an effective psychoactive agent
when administered on a short-term
basis under inpatient conditions.
Under these conditions haloperidol
is also a safe drug, although side
effects, mainly sedation, may be
seen at optimal doses.

Conclusions

Our study in progress (Spencer et
al. 1992) has replicated previous
findings that children under age
12 can be diagnosed with schizo-
phrenia using DSM-II1 (Green et
al. 1984; Green and Padron-Gayol,
1986; Watkins et al. 1988; Russell
et al. 1989) or DSM-III-R (Werry
et al. 1991) criteria. Our study also
shows that children with schizo-
phrenia display the same symp-
toms as adult schizophrenia pa-
tients. The preliminary results of
our ongoing double-blind, placebo-
controlled study of haloperidol are
promising; ours is the first study
of this type in children (Spencer et
al. 1992). Haloperidol has been su-
perior to placebo in reducing sev-
eral symptoms, including hallucina-
tions and persecutory ideation, and
all 16 children have continued re-
ceiving haloperidol upon discharge
from the study. These results must
be replicated in larger samples of
patients. Longitudinal followup of

these children will be pursued to
assess their response to long-term
haloperidol and to monitor their
diagnostic and phenomenologic
status as they enter adolescence
and young adulthood.
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