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he pharmacologic treatment of teenagers who suffer
from schizophrenia and schizophrenia spectrum dis-
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T
orders has not been adequately addressed by the literature.
In addition, the assessment of outcomes of schizophrenia
when its onset has occurred during teenage years has not
been well studied. This shortage of investigation may be
secondary to the view of psychiatrists and other clinicians
who have historically perceived psychosis in teenagers as
a reaction to stress rather than as the early stage of the gen-
erally lifelong illness, schizophrenia. Research on schizo-
phrenia has focused more on childhood schizophrenia,
which is a rare disorder, leading to the misperception/
generalization that pre-adult psychosis is rare. Indeed,
Loranger et al.1 indicated that 39% of men and 23% of
women have onset of schizophrenia before 19 years of age.

Recently, the research group at Case Western Reserve
University has investigated teenagers with schizophrenia
and bipolar illness to address the issue of neuropsychiatric
parameters at this early phase of the illness. Other groups,
such as the Child Psychiatry Branch of the National Insti-
tute of Mental Health (NIMH), have also pursued brain
imaging and psychopharmacology studies in this previ-

ously ignored age group. Therefore, there is a growing in-
terest in neuropsychiatric research in patients who are un-
der 18 years old. The purpose of this paper is to describe
the research indicating a continuity between adolescent
and adult stages of schizophrenia, to review the psycho-
pharmacologic strategies reported in the literature, to ex-
amine issues of outcome in teenagers, and lastly to specu-
late on the future work needed to improve treatment and
outcome for teenagers suffering a psychotic disorder.

NEUROPSYCHIATRIC CONTINUITY:
ADOLESCENCE TO ADULTHOOD

Early psychiatric diagnostic criteria described schizo-
phrenia as a psychosis in a clear sensorium. The concept
that schizophrenia was an illness without brain abnormal-
ity pervaded the American literature until the advent of
noninvasive brain imaging research. Even though there are
over a hundred brain imaging studies addressing various
aspects of schizophrenia (see Elkis et al.2 for a review and
meta-analysis), little work has been performed during the
adolescent phase of schizophrenia. Our group has recently
reviewed this literature3 noting that of the few studies pub-
lished, most report that adolescents have both brain imag-
ing and neuropsychological test “abnormalities.” Most,
but not all, of the early computed tomography studies indi-
cated findings in teenagers similar to those seen in adults.
For example, Schulz et al.4 found enlarged ventricles in
teenagers with schizophrenia or schizophreniform disor-
der when compared to teenagers in film library controls.

With the advent of MRI, our group5 has made a prelimi-
nary report indicating that teenagers with schizophrenia
have a smaller brain size than community controls. This
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finding of small brain volume is consistent with a recently
conducted meta-analysis that shows small brain volume to
be a characteristic of schizophrenia.6 The NIMH Child
Psychiatry Branch, having utilized MRI, has reported
smaller temporal lobe area as well as smaller brain size in
severely ill childhood-onset schizophrenic patients as-
sessed during adolescence.7,8 Taken together, these studies
indicate support for the view that adolescent schizophre-
nia is on a continuum with the adult stage of the illness.
Further studies designed to follow young patients over
time are needed to understand whether these are morpho-
metric changes over time in the early onset group.

Brain function, as assessed by neuropsychological test-
ing, also points to a continuum between adolescents with
schizophrenia and adults with the disorder. Early reports
noted differences between teenagers and other psychiatric
patients3 as well as differences between verbal and perfor-
mance IQ within patients.9 These preliminary studies
pointed the way to possible functional difficulties in
this young patient group and to the need for more exten-
sive neuropsychological assessments of teenage patients.
Again, in a preliminary report Kenny et al.10 have indi-
cated that stabilized adolescent schizophrenic patients
have diminished neuropsychological function, especially
in the area of attention and short-term memory. Our
group’s findings in adolescents are not identical with nor
as severe as the findings of treatment-refractory schizo-
phrenic patients11 and may indicate that functional distur-
bances could be progressive. However, ideas about pro-
gression need to be balanced with issues of sampling when
comparing adolescent to adult studies.

The research in the exploration of continuity between
adolescent and adult schizophrenic patients is also consis-
tent with the neurodevelopmental hypothesis of schizo-
phrenia. Many recently conducted studies have demon-
strated difficulties in neuropsychological or neuromotor
characteristics of young people who later became schizo-
phrenic.12 Brain imaging work showing smaller brain vol-
ume is consistent with the finding by McNeil et al.13 of de-
creased head size in newborns who later developed
schizophrenia compared to newborns who did not. Look-
ing at different measures—imaging and neuropsychol-
ogy—as well as strategies such as those of McNeil et al.,13

we conclude there is ample evidence for continuity be-
tween adolescent and adult schizophrenia.

The significance of the work studying continuity be-
tween adolescent and adult stages of schizophrenia can be
related to treatment strategies as well as more fundamental
research. If schizophrenia during teenage years is an early
stage of schizophrenia, then assertive treatment strategies,
especially utilizing psychopharmacology, are indicated.
Further support for an assertive approach to the pharmaco-
logic treatment of adolescents comes from research in
first-episode patients indicating a relationship between the
length of time youngsters are ill to their long-term out-

come. This point will be discussed at greater length in the
section on pharmacologic treatment. Therefore, in ad-
dressing treatment and outcome in adolescents with
schizophrenia, our group feels that it is important to con-
sider the evidence that adolescent schizophrenia is a stage
of the overall disease.

ACUTE OUTCOME:
PHARMACOLOGIC INTERVENTION

As noted in a recent review by Findling et al.,14 there
are few psychopharmacology studies utilizing objective
rating criteria to address the impact of medications on ado-
lescents with schizophrenia.

Our group found two trials addressing the impact of an-
tipsychotic medications on children who suffer from
schizophrenia. One study demonstrated symptom reduc-
tion with both fluphenazine and haloperidol.15 It is an in-
teresting historical note to see the relatively high doses
used in this study. Also, an assessment of the paper reveals
that some patients may have suffered from autism, thus not
addressing only schizophrenia. A more recent study with
DSM-III-R diagnosis by Spencer et al.16 utilized a placebo
control, thus allowing for more certain conclusions about
treatment effect of the active medication group. In this
work, haloperidol was statistically more effective than pla-
cebo, especially in the area of positive symptoms. The
study notes the sedating and movement disorder side ef-
fects of haloperidol treatment in adolescents.

Prior to this year, there were only two controlled trials
in adolescents of antipsychotic medications utilizing ob-
jective rating scales. The first by Pool et al.,17 performed
20 years ago, compared loxapine, haloperidol, and placebo
during a 4-week trial. Both of the antipsychotic medica-
tions were better than placebo with only minor differences
between the two active treatments. The authors note that
the most severely ill patients had the greatest effect of anti-
psychotic medication. Even though 75% of patients had
extrapyramidal side effects (EPS), the authors indicated
that side effects were not severe. In actuality, this is the
only placebo-controlled trial of adolescents with schizo-
phrenia in the refereed literature.

In describing the response of adolescents to the two an-
tipsychotic medications tested, thiothixene and thiorid-
azine, Realmuto and colleagues18 noted their clinical im-
pression of a long prodrome prior to initial treatment for
their patients. In some contrast to Pool et al.,17 Realmuto et
al.18 were less impressed with the effect of the two drugs
tested, even though there was significant reduction in
Brief Psychiatric Rating Scale (BPRS) scores. The authors
note that 9 of 21 patients were in the “slight improve-
ment,” “unchanged,” or “worse” category of the Clinical
Global Impressions (CGI). Another concern was the rela-
tionship of efficacy to side effects. The investigators indi-
cated that many patients could not tolerate the most effica-
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cious doses—mostly because of sedation. This problem
was felt “to produce an ominous prognosis.”18 If this turns
out to be a valid impression, it could be part of the reason
many clinicians feel adolescent onset schizophrenia is a
more severe form of the illness. The main outcome of the
study was the finding that BPRS scores were reduced
quickly and the reductions were sustained. It is of interest
to note that there was no comment on “acceptability” of
antipsychotic medications, an important concern which is
different from an assessment of side effects.

In previous years, Schulz and Koller19 indicated the ap-
propriateness of assertive psychopharmacology treatment
based on the idea of continuity between the adult and ado-
lescent forms of the illness. In earlier years, the only phar-
macologic intervention for schizophrenia was the group of
typical antipsychotic medications. There are difficulties
with these medications which deserve some attention at
this point. First is the general clinical impression that teen-
agers are much more sensitive to administration of typical
antipsychotics than adult patients. Frequently, teenagers
suffer from dystonic reactions, and some groups20 have de-
scribed the use of prophylactic anticholinergic medications
for this age group. In addition, young patients appear to
have other movement disorder side effects such as parkin-
sonism more frequently than adults. As these side effects
occur during a period of development in which patients
may be less tolerant of physical side effects, the therapeutic
alliance and medication compliance may be markedly af-
fected by the use of the typical antipsychotic medications.
In addition, we have noted that many families are exceed-
ingly distressed when these movement disorder side effects
occur in their children. When these medications were all
that was available for somatic treatment, the risk/benefit
ratio was clearly on the side of initiating treatment; how-
ever, currently, there are alternatives to the typical antipsy-
chotics for the treatment of teenage schizophrenic patients.
The emerging literature concerning atypical antipsychotic
medications will be discussed in the next section.

Outcome With Atypical Antipsychotic Medication
Clozapine was the first atypical antipsychotic medi-

cation available in the United States; however, its availabil-
ity was limited to patients nonresponsive to typical antipsy-
chotics or those suffering from severe tardive dyskinesia or
neuroleptic intolerance.21 Our group’s impression is that
psychiatrists treating teenagers with schizophrenia are re-
luctant to utilize clozapine in their young patients. How-
ever, there are case reports22 indicating the safety and ef-
ficacy of clozapine in treatment-refractory teenagers. At
the NIMH, there are reports23,24 of the benefits of clozapine
in neuroleptic-resistant childhood-onset schizophrenic pa-
tients treated during adolescence. In the latter controlled
trial, clozapine was found to be statistically superior to
haloperidol, thus indicating its usefulness in treatment-
refractory patients. However, caution must be noted as the

study indicated a substantial sensitivity of the young pa-
tient group in the area of seizures and neutropenia.

As tardive dyskinesia can occur in teenagers suffering
from schizophrenia and as there is evidence that clozapine
can be useful for tardive dyskinesia, it is important to
note that case reports25 indicate the efficacy and safety
of clozapine in teenage patients suffering from this move-
ment disorder.

Risperidone was the first atypical antipsychotic avail-
able for frontline treatment of schizophrenia.26 As with
clozapine, there first appeared case reports of risperidone
in the schizophrenic population under age 18. Simeon et
al.27 indicated that risperidone could be a useful antipsy-
chotic agent in adolescent patients with a broad range of
psychotic disorders who had previously failed to respond
to typical antipsychotic medications. The research group
at the University of Pittsburgh also published a case report
series indicating the usefulness of the new agent risperi-
done in children and adolescents.25

In an open-label assessment of risperidone in a large
group of teenagers (N = 16) shortly after risperidone was
made available, Grcevich et al.28 showed that the medi-
cation was not only effective in decreasing symptoms, but
was well accepted by the teenagers. It should be noted that
the final doses used in this early study (approximately 6
mg/day) are higher than our group currently uses or rec-
ommends.

New atypical antipsychotic medications have just been
made available such as olanzapine; and others, such as ser-
tindole, ziprasidone, and quetiapine, may be available in
the near future. We believe the newer medications may of-
fer a better start for teenagers suffering from schizophre-
nia in that there will be fewer side effects and possibly
fewer secondary negative symptoms. If this supposition is
true, teenagers may be able to begin treatment with a bet-
ter therapeutic alliance and also not be handicapped by
negative symptoms during an important stage of psycho-
logical development.

LONG-TERM FOLLOW-UP

Many studies have explored the hypothesis that early
onset schizophrenia is associated with poor outcome29

with mixed results. However, most of these studies are ret-
rospective analyses of age-at-onset in a clinical popula-
tion. An early follow-up study of adolescent psychiatric
inpatients (N = 77) had a portion who received the diagno-
sis of schizophrenia.30 Of importance was the use of objec-
tive diagnostic criteria to reassess charts from the baseline
period and for follow-up diagnosis. Of the 77 patients, 13
(17%) had schizophrenia and 2 of these 13 patients had
died by suicide during the follow-up. By the authors’ as-
sessment, all 13 had poor work history or had not worked,
and their social adjustment was poor or nonexistent. One
of the few long-term outcome studies performed prospec-
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tively to examine the outcome of adolescents with schizo-
phrenia was performed in Europe by Krauss and Muller-
Thomsen,31 who addressed global function and handicap
in 61 adolescent patients. The follow-up periods were 5
and 11 years—a considerably longer period than most
studies of schizophrenia. Given that the initial treatment
and the subsequent therapy were performed in a different
health care system than the United States, it is of interest
to note that a substantial number of adolescents remained
in hospital care and suffered from schizophrenic symp-
toms at follow-up. At the 5-year assessment, 51% of the
patients had a chronic course and 21% were in hospital.
The inpatient percentage was 20% at 11 years. More
women than men improved from the 5-year to the 11-year
assessment. In this sample, 45% of patients had suicidal
ideation, and 9 (15%) of 61 were deceased, 8 of the 9 by
suicide. Also of note is the finding of the persistence of
anxiety symptoms at follow-up. In fact, anxiety was the
most prevalent symptom. The authors note the morbidity
and mortality of these issues which are rarely addressed in
U.S. follow-up studies. As noted repeatedly in this paper,
the study supports the notion of adolescent illness being
associated with a more severe form of schizophrenia. It
must be noted that as valuable as these outcome studies
are, neither described the intervening pharmacologic treat-
ment. As researchers and clinicians aim to assess and im-
prove outcome, the design of follow-up studies will need
careful attention.

Length of Illness and Relationship to Outcome
For many years, the focus of psychopharmacologic re-

search was the assessment of improvement of symptoms
over a short period of time, and there was a tacit assump-
tion that symptoms were stable without treatment. The as-
sertion by Davis et al.32 that antipsychotic medications
prevented progression of schizophrenia has often been ig-
nored. Work by Johnstone et al.,33 now 10 years ago,
refocused attention on the possibility that there was a rela-
tionship between the length of time of symptoms prior to
treatment and outcome. In their study of first-episode pa-
tients, the length of illness prior to treatment was correlat-
ed with outcome following discharge. This led to a re-
examination of previous large studies such as that of May
et al.34 in which the patients assigned to treatment that
did not include pharmacotherapy had poorer long-term
outcome over the 3-year follow-up. A well-known first-
episode study reported an association between length of
psychosis and length of prodrome with the period of time
needed to bring about a remission.35 These data from dif-
ferent types of studies indicate that early intervention in
the treatment of psychosis may have great importance for
long-term outcome. Our clinical impression from assess-
ing teenagers involved in our brain imaging study is that a
number of our patients have had years of symptoms prior
to the initiation of treatment. As a public health measure, it

is important for clinicians involved in treating the adoles-
cent population to increase the awareness of the recogni-
tion of psychosis in this age group.

CONCLUSIONS

In summary, our group has explored the issues related
to outcomes in adolescents suffering from schizophrenia.
Studies of structural brain imaging and neuropsychology
have been reviewed and point to the continuity between
adolescent and adult stages of schizophrenia. Next, the
efficacy and safety of both the typical and atypical anti-
psychotic medications have been summarized. In this ar-
ticle, our group has emphasized the hopefulness for in-
creased safety and efficacy of the atypical antipsychotic
medications. The long-term outcome of adolescent psy-
chosis and the related issue of length of illness prior to ini-
tiation of pharmacologic treatment have been discussed.
Taken all together, the research leads our group to recom-
mend assertive pharmacologic intervention in adolescents
with schizophrenia and to encourage the clinicians to in-
teract with their communities to increase recognition of
schizophrenia.

Drug names: clozapine (Clozaril), fluphenazine (Prolixin and others),
haloperidol (Haldol and others), loxapine (Loxitane), olanzapine
(Zyprexa), risperidone (Risperdal), thioridazine (Mellaril and others),
thiothixene (Navane).
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