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Abstract

The comorbidity of schizophrenia/schizoaffective disorder and substance use is a major psychiatric concern that is associated with
aggressive and suicidal behavior. This study investigated the clinical correlates and characterizes adolescent psychotic inpatients with and
without comorbid substance use. We performed a retrospective study of 188 adolescent inpatients who were admitted between the years 1994
and 2004 to the inpatient unit of Geha Mental Health Center and who were diagnosed as suffering from either schizophrenia or
schizoaffective disorder. The substance-using psychotic inpatients were found to have more relatives with substance-related disorders, fewer
comorbid anxiety disorders, lower scores on the Brief Psychiatric Rating Scale and Hamilton Scale for Depression, higher scores on the Overt
Aggression Scale, and they were more suicidal than the nonsubstance using inpatients. Adolescent inpatients with schizophrenia and
schizoaffective who use substances possess differential clinical characteristics and particular correlates that justify adopting a specific
approach to this high-risk clinical subgroup.
© 2007 Elsevier Inc. All rights reserved.

1. Introduction To better understand the relationship between schizo-
phrenia and the use and abuse of substances at rates far
exceeding those found in the unaffected population, several
models have been proposed [9,17-20]. The etiological
model hypothesizes that drug abuse is a causative factor
in the development of this disease in a subgroup of patients
with schizophrenia [21-24]. Alternatively, the dopamine
model suggests that disturbances in the reinforcement and
reward function of the dopamine-producing areas of the
brain may increase the vulnerability to both schizophrenia
and drug abuse in some patients [25]. A third model, the
socializing effects paradigm, considers drug use by patients
with schizophrenia to be interpersonally reinforcing as it
renders handicapped and isolated patients’ social identity
and group [26]. Finally, the self-medication model suggests
that patients suffering from schizophrenia may use drugs to
ameliorate depression [27], negative symptoms [28], or
neuroleptic-induced extrapyramidal side effects [29].

The comorbidity of schizophrenia and substance abuse is
well documented, with up to 60% of the patients being
reported using or abusing illicit drugs [1-4]. The rates in
inpatient settings are in the same range and are sometimes
even higher [4-8].

Substance abuse among patients with schizophrenia is
considered a major clinical and public health concern [9].
Apart from tobacco consumption (over 70%), the most
frequently used substances are alcohol (37%), cannabis
(23%), and stimulants or hallucinogens (13%) [10-13]. The
abuse of most of these substances has been linked to
psychotic symptom exacerbation, repeated hospitalizations,
poor social functioning, homelessness, increased suicide
risk, and poor response to treatment [5,14-16].
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A prospective study in adults has found that substance
abuse in patients with schizophrenia is associated with
suicidality and impulsivity, but the data collected revealed
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no correlation with scores on the Chapman Physical
Anhedonia Scale, the Positive and Negative Syndrome Scale,
the Clinical Global Improvement scores, or with treatment
response and demographic variables [30]. Another recent
study found that schizophrenic patients with substance use
were younger, more likely to be male, had a shorter duration
of'illness, and had more police contact, but symptoms, service
use, or social functioning were only minimally affected [31].
A schizophrenic patient’s history of substance use was shown
to be among the predicting factors of aggression during
hospitalization [32] and has been reported to be associated
with an earlier age of onset of the psychotic disorder [33,34].
Finally, a longitudinal study of adult schizophrenia and
schizoaffective inpatients found that substance abuse among
this group was correlated with fewer negative and positive
symptoms, better sexual adjustment, worse school perfor-
mance during adolescence, and greater family histories of
drug abuse [5]. Cannabis, alcohol, and cocaine were the most
commonly used drugs in that cohort. The authors concluded
that patients with schizophrenia who abuse drugs may
represent a subgroup with a different prognosis.

To the best of our knowledge, similar studies have not
been performed in adolescents. The developmental phase of
adolescence is regarded as a time of vulnerability to the
adverse effects of misused substances upon psychological
functioning [35]. Drugs and alcohol may interfere with
learning, social and personal development, may aggravate
preexisting emotional distress, and may lead to a progres-
sion to the use of other substances, possibly in increased
doses. These implications may well be more severe in
adolescent patients with schizophrenia.

A review of the literature regarding suicidality and
substance abuse indicates that drug and alcohol use was
found to be associated with suicidal behavior not only in
adults [36,37] but also in adolescents as well [38-41].
Schizophrenia by itself is associated with an increased rate of
suicidality; thus, substance use in these patients is expected
to further increase the risk of potentially lethal self-injurious
behavior. We have been unable to find a comprehensive
study on the effect of substance use on suicidal behavior
among adolescent inpatients with schizophrenia.

The issue of the underrecognition of substance use and
abuse by medical staff has been dealt with previously
[42,43]. For example, it has been noted recently that
although substance misuse is very common in psychiatric
patients [3], most patients were not questioned about such
behavior by admitting psychiatrists [44]. General physicians
were reported long ago to be poor at taking substance use
and abuse histories and alcohol history in many clinical
settings [45]. This finding emphasizes the importance of
obtaining more data on the clinical features of substance-
using and substance-misusing adolescent patients.

1.1. Aims of the study

We performed a retrospective study of inpatient adoles-
cents with schizophrenia and schizoaffective disorder. The

goal of this study was to identify the clinical correlates and
to characterize adolescent psychotic inpatients with and
without comorbid substance use.

2. Materials and methods
2.1. Subjects

The sample consisted of 188 adolescents diagnosed with
either schizophrenia or schizoaffective disorder. All patients
admitted to the adolescent inpatient unit at a university-
affiliated mental health center in Isracl between the years
1994 and 2004 were included unless the duration of their
hospitalization was less than 5 days. The reason for this
exclusion was a dearth of clinical and anamnesis data on
these patients. During this 10-year period, there were no
changes in the hospital’s review criteria for admission, which
could have influenced or confounded the distribution of
patients admitted to the adolescent inpatient unit. The study
was approved by the Mental Health Center Review Board.
The need for informed consent was waived by the board
because the study was based in its entirety upon analyses of
retrospective data obtained from medical records.

The mean age of the subjects was 17.43 years (range,
12.61-23.21 years; SD = 1.71). The mean age of their first
psychiatric hospitalization was 16.72 years (SD = 1.88).
One hundred twenty-four (65.96%) subjects were males.
The median number of previous hospitalizations was 1, and
the mean duration of hospitalization was 147.1 days (SD =
160.95). Forty-six subjects (24.47%) had been hospitalized
against their will under the Mental Health Act.

2.2. Measures

Relevant clinical data were collected from the hospital’s
computerized medical records available beginning in 1994.
These medical records were designed to contain fields
that must be completed by the psychiatrist at admission
and during hospitalization, thus preventing the loss of
valuable data regarding the history and the current status of
the patient.

Diagnoses were based on DSM-IV criteria [46] using data
that had been collected during extensive clinical interviews
performed by certified child psychiatrists, daily observations
by nursing staff, and clinical team discussions led by the
unit director (AA); consensus diagnosis procedures were
also used to obtain diagnostic accuracy. Axis Il diagnoses
were assessed using the Structured Clinical Interview for
DSM-IV Axis 1I Personality Disorders (SCID II, version 2.0)
for every subject at 14 years or older [47].

Dosages for antipsychotic agents were converted into
defined daily dose (DDD), which is the average mainte-
nance dosage as defined by the WHO Collaborating Center
for Drug Statistics [48]. For example, the DDD for
perphenazine is 30 mg and for haloperidol is 8 mg.

Patients were evaluated at admission and discharged
using the Brief Psychiatric Reporting Scale (BPRS) [49] and
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Table 1
Demographic, familial, and diagnostic data of adolescent inpatients with psychotic disorders
Nonsubstance Substance Statistics P
users (n = 135) users (n = 53)
Age, mean (SD), y 17.3 (1.8) 17.7 (1.4) F =22,df = 186 15
Age at first psychiatric admission, mean (SD), y 16.6 (2.1) 17.1 (1.3) F = 2.0,df = 186 .16
Male 86 (63.7) 38 (71.7) o =11,df =1 3
Patients with first-degree relatives with 37/93 (39.8) 14/37 (37.8) ¥* = 0.00, df = .99
schizophrenia or schizoaffective disorder
Patients with first-degree relatives with mood disorders 21/89 (23.6) 9/33 (27.3) ¥ =0.03,df =1 .85
Patients with first-degree relatives with 3/88 (3.4) 7/30 (23.3) Fisher exact test, .0025%
substance-related disorders OR = 8.6, 95% CI = 2.1-36.0
Patients with comorbid mood disorders diagnoses 9 (6.7) 3(5.7) ¥ =01,df =1 .8
Patients with comorbid anxiety disorders diagnoses 15 (11.1) 0 (0) Fisher exact test, .007°

OR = 13.7, 95% CI = 0.81-234

Values are presented as number (percent) unless otherwise indicated.
 Significant after Bonferroni adjustment.

the Hamilton Depression Scale (HAM-D) [50]. Aggression
was measured by the Overt Aggression Scale (OAS) [51].
Each of these measures was and continues to be a part of the
routine clinical evaluation process on this unit. Some
patients were not cooperative; therefore, some of the rating
scales were completed for part of the sample only.

2.3. Data analysis

The data were analyzed using the SPSS statistical
package, Version 11 for Windows (SPSS, Inc, Chicago,
1l). Two-way analysis of variance, Mann-Whitney test, >
with Yates correction, and Fisher exact test were used as
appropriate. Logistic regression was performed to predict
the probability of each psychotic patient to be a substance
user versus a nonuser. Bonferroni adjustment was used to
correct for multiple testing. All tests were 2-tailed.

3. Results

Of the 188 adolescent inpatients diagnosed with either
schizophrenia or schizoaffective disorder who were includ-
ed in the study, 53 (28.2%) were substance users. As shown
in Table 1, there were no differences in age, age at first
psychiatric admission, or sex distribution between the group
of substance users and the nonusers. The groups also did not
differ in ethnic origin distribution (data not shown).

Table 2

Cannabis was the most frequently used substance, which
was consumed by 44 patients (23.4%). Alcohol was used by
24 (12.7%) patients, methylene-dioxy-methylamphethamine
(Ecstasy) by 24 (12.7%), lysergic acid diethylamide by
16 (8.5%), volatiles by 14 (7.4%), cocaine by 11 (5.8%),
amphethamines by 9 (4.8%), and opiates by 6 (3.2%). The
anticholinergic plant Datura stramonium (jimsonweed) was
used by 2 (1.1%) patients. Thirty-five (18.6%) patients used
more than one substance.

A positive family history for substance abuse (Table 1)
was significantly more frequent among the substance-using
patient group (Fisher exact test, P = .0025; odds ratio [OR],
8.6; 95% confidence interval [CI], 2.1-36.0). No difference,
however, was found between the subject groups in the rates
of psychotic or mood disorders among first-degree relatives.
There was also no difference in the presence of additional
comorbid mood disorders between the groups, but the
nonusing group of patients had an elevated frequency of
comorbid anxiety disorders compared with the substance-
using group (11.1% vs 0%, respectively; Fisher exact test,
P = .007; OR, 13.7; 95% CI, 0.81-234).

Table 2 presents the clinical data regarding the most
recent hospitalization of the patients. The 2 groups did not
differ in the number of prior admissions, the rate of
involuntary hospitalizations, the length of hospitalization
at the most recent admission, and the period that elapsed

Clinical data of the most recent hospitalization of the adolescent inpatients with psychotic disorders [mean (SD) or N (%)]

Nonsubstance users (n = 135) Substance users (n = 53) Statistics P

No. of previous admissions 0.9 (1.2) 1.3 (1.9) F =24,df = 186 13
Patients hospitalized against will, n (%) 31 (22.9) 16 (30.1) P =12,df =2 .55
Duration of the most recent hospitalization (d) 147.6 (143.3) 145.8 (200.5) F=0,df = 186 94
Time until first allowed home leave (d) 30.4 (47.1) 22.7 (22.1) F=1.0,df = 147 31
Antipsychotic daily dose at discharge (DDD) 1.3 (0.9) 1.3 (0.8) F = 0.05, df = 178 .83
Anticholinergic daily dose at discharge (DDD) 0.5 (0.8) 0.5 (0.7) F=04,df = 184 53
BPRS score at admission 50.1 (15.6) 40.7 (15.5) F =3.58,df =53 .064
BPRS score at discharge 38.1 (13.5) 36.9 (17.6) F=0.1,df =52 .79
HAM-D score at admission 12.8 (6.6) 6.0 (0.8) Mann-Whitney = 88 .0093%
HAM-D score at discharge 14.8 (22.3) 6.0 (4.1) F=0.6,df = 19 .49

Values are presented as mean (SD) unless otherwise indicated.
* Significant after Bonferroni adjustment.
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Table 3
Self-injurious and suicidal behavior during the most recent hospitalization of the adolescent inpatients with psychotic disorders
Non-substance users (n = 135 ) Substance users (n = 53) Statistics P

Patients with suicide ideation at admission, n (%) 31/131 (23.6) 9/50 (18) y2=067,df =1 41
Patients with self-injurious behavior 10/128 (7.8) 8/52 (15.4) ¥ =24,df = 1 12

during hospitalization, n (%)
OAS score at admission, mean (SD) 0.48 (1.4) 2.1 (3.1) Mann-Whitney = 240.5 .0029*
OAS score at discharge, mean (SD) 0.17 (0.62) 0.45 (1.23) F=13,df =53 28

@ Significant after Bonferroni adjustment.

between admission and the first allowed home visit. There
were also no differences between the groups in the DDD of
either antipsychotic or anticholinergic medications pre-
scribed at discharge. The nonusing group reported depres-
sive symptoms as assessed by HAM-D at a significantly
higher rate at admission than did those of the substance-
using group (Mann-Whitney, P = .0093). However, this
difference did not persist at discharge. A similar trend (P =
.064) was noted in psychotic symptoms measured by the
BPRS; that is, the rate of such symptoms was higher among
the nonusing group during admission, but this trend
disappeared at discharge.

Self-injurious and suicidal behavior data are presented in
Tables 3 and 4. Self-injurious behavior was reported twice
as often in the substance-using group (15.4% vs 7.8%), but
the difference did not reach statistical significance. Al-
though the groups reported a similar degree of suicidal
ideation at admission, it was the substance-using group that
presented with a significantly higher number of previous
suicide attempts per patient (0.7 vs 0.38; %, P = .037) and a
higher rate of previous suicide attempts within the group at
large (Table 4). This group also performed more suicide
attempts during their most recent hospitalization (11.5% vs
6.25%:; Xz’ P =.029). Aggression, as measured by the OAS,
was much higher in the substance-using group than in
the nonusing group at the time of admission (2.1 vs 0.48;
P = .0029) but not at discharge (Table 3).

Logistic regression analysis (using substance use as the
outcome measure; age, sex, number of previous suicide
attempts, presence of comorbid anxiety disorders, and
family history of substance abuse as independent variables)
revealed 3 variables, each of which independently predicted
substance abuse among adolescent schizophrenic inpatients:

Table 4

family history of substance abuse disorders (OR, 11.1; 95%
Cl, 2.3-52.9), past suicide attempts (OR, 1.68; 95% CI,
1.08-2.62), and age (OR, 1.28; 95% CI, 1.002-1.64). The
area under the curve for these 3 variables was 0.73.

3.1. The characteristics of polysubstance users

We analyzed further the characteristics of the psychotic
patients who used more than one substance (n = 35)
because we believed that they represented a subclass of
individuals with more prominent substance use problems.
We repeated the analyses that we had previously made using
the entire sample, this time comparing polysubstance users
and nonusers. This second comparison did not reveal new
findings, but the previous findings remained significant
despite the smaller sample of this polysubstance-using
group. The rate of family history of substance abuse
remained significantly greater among the polysubstance-
using group compared with the nonusing group (6/22
[28.3%] vs 3/88 [3.4%]; Fisher exact test, P = .0019; OR,
10.6; 95% CI, 2.4-46.9). The rate of comorbid anxiety
disorders was higher in the nonusing group (11.1% vs 0%;
Fisher exact test, P = .043). HAM-D scores at admission
remained higher among the nonusing group (12.8 vs 6.2,
respectively; Mann-Whitney, P = .0184), whereas/although
OAS scores at admission were kept higher in the poly-
substance-using group (0.49 vs 1.67, respectively; Mann-
Whitney, P = .0162). Previous suicide attempts per patient
became even more significantly higher among the poly-
substance-using group compared with the nonusing group
(0.94 vs 0.38, respectively; 2-tail analysis of variance, F =
8.76, df = 166, P = .0035).

All significant findings in the tables remained significant
following Bonferroni correction (Tables 1-4).

Distribution of psychotic patients according to the number of previous suicide attempts and the number of suicide attempts during the most

recent hospitalization

No. of suicide attempts

0 1 2 3 4 5
Previous suicide attempts (> = 11.8, df = 5, P = .037)
Nonsubstance users (n = 134 ) 101 24 5 0 3 1
Substance users (n = 51) 34 7 4 3 3 0
Suicide attempts during the most recent hospitalization (y> = 9.0, df = 3, P = .029)
Nonsubstance users (n = 128 ) 122 3 3 0
Substance users (n = 52) 46 4 2
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4. Discussion

The results support our hypothesis that adolescent
inpatients with schizophrenia and schizoaffective disorder
who use substances comprise a subgroup with specific
clinical characteristics. This is true whether such patients are
evaluated from the perspective of a psychotic disorder or
from the substance use aspect.

The rate of substance use among the schizophrenic
inpatients in our study (28.2%) was in the lower range
reported in the literature [1-8]. This may be related to the
fact that the rate of substance use among Israeli adolescents
is lower than in other Western countries [52]. Data on the
rates of substance use in other youth admitted to this facility
with different types of psychiatric disorders are unfortu-
nately currently not available but are estimated to be
no higher than 10% (unpublished data). The relatively
greater preference of adolescent schizophrenic inpatients in
our study for psychomimetic drugs (cannabis, methylene-
dioxy-methylamphethamine, lysergic acid diethylamide,
and cocaine are among the top 6) may support accumulating
data indicating that patients with schizophrenia tend to
prefer stimulating substances with the potential to induce
psychotic symptoms rather than central nervous system
depressants [5]. We attribute the use of alcohol and volatile
substances in our sample to the easy accessibility, low cost,
and legal status of these compounds.

The exceedingly high rate of cannabis use compared with
all other substances deserves further observation. Known to
have been used (smoked or eaten) for centuries for its
euphoriant, psychedelic, and medicinal properties, cannabis
is the most commonly abused drug among patients with
schizophrenia [53]. It may be hypothesized that its
popularity may be related to some of its psychiatric effects:
euphoria, altered time perception, hallucinations, and
dissociation of ideas [54]. Our finding that cannabis is so
popular among adolescent inpatients with schizophrenia is
worrisome because evidence is accumulating that its effects
in adolescence may be different from that of adults, and it
may be linked to depression as well [20].

An interesting finding here was the lack of a clear male/
female predominance among the substance users, which is
known to be characteristic of drug users [55-57]. It raises the
question of the effect of schizophrenia on adolescents and
the specific pathophysiology of substance use in those
patients. It is plausible that schizophrenia neutralizes the sex
difference that would otherwise trigger the causal factor(s)
that creates the different rates of substance use between
males and females reported in other populations. The
findings that age, age at first admission (thought to represent
the age of onset of the schizophrenic disorder), and number
of previous hospitalizations did not differ between users and
nonusers are consistent with studies of adult schizophrenic
inpatients [5]. Similarly, the increased frequency of relatives
with substance abuse among the substance-using group is
not surprising, given previous studies [5,58,59]. This last

finding reiterates the important role of familial determinants
in the pathogenesis of substance use that are likely to be
both environmental and genetic.

We expected that the substance-using schizophrenic
inpatients would show a different pattern of clinical
characteristics, for instance, more previous admissions,
more hospitalizations against their will, and longer admis-
sions. However, none of these existed, supporting findings
from previous adult studies [60,61]. We infer from these
data that substance use in adolescent schizophrenic inpa-
tients should be regarded differently than in conduct
disorder and personality disorder patients.

The findings of lower BPRS and HAM-D scores among
the substance users are rather intriguing. It may be
speculated that the self-medication of psychotic and
depressive symptoms is responsible for that influence, and
this suggests that substance use is commonly found among
such patients because the effects of these substances are
reinforcing in that they help to overcome the troubling
symptoms of both schizophrenia and antipsychotic treat-
ment. Another possible explanation for this finding is that
substance-using patients with schizophrenia represent a
subgroup who suffers from less severe form of the disease,
as has been suggested in adults [5]. It is of interest to note
that although evidence indicates that the course of
schizophrenia is complicated by substance abuse, patients
perceive benefits from drugs of abuse [62]. Future studies,
using larger samples, are needed to shed light on this
important issue.

The previously reported correlation between substance
use and suicidality [36-41] was demonstrated here in a
sample of adolescents with schizophrenia. In addition,
higher levels of aggression were measured at admission in
the substance-using group, providing, therefore, another
link between aggression and suicidality in this specific
subset of adolescent schizophrenic inpatients. From a
practical clinical aspect, this suggests that adolescent
substance-using schizophrenic inpatients are at a higher
risk for suicidal and aggressive behavior and should be
followed with more caution. Thus, such patients require
the development and implementation of specific therapeu-
tic strategies to lessen the risk for violent and suicidal
behavior. Interestingly, the elevated number of previous
suicide attempts in the substance-using group was accom-
panied by more attempts during the most recent hospital-
ization but not by more suicide ideation at admission. This
finding could be because of traits such as impulsivity that
were not studied by us (and may play a role in both
suicidality and substance use) and the effect of the closed
unit on the inpatients.

4.1. Limitations

The main limitation of our study stems from its
retrospective nature. Because of this approach, we were
unable to collect data on the frequency and intensity of the
use of the substances. It is of note, however, that a recent
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study found unexpectedly high levels of detection of
substance use by retrospective data pooling from the
medical records as compared with the use of a structured
diagnostic interview [42]. As explained earlier, our com-
puterized records were designed in a way that would
minimize such data loss. Substance use is not further
defined as whether there were histories of abuse or
dependence. Because of the retrospective nature of this
study, we could not reconstruct accurately this information
from the computerized records.

Another limitation is the potential sampling bias that has
been observed in all facilities. Our facility serves a
catchment area of 500,000 inhabitants, and it is the only
psychiatric adolescent inpatient department in the area;
therefore, this bias is considered minimal.

Finally, an absence of comorbid anxiety disorders was
revealed in the substance-using group. This finding may be
related to the externalizing traits of these patients or the
tendency of child psychiatrists to avoid the assignment of
anxiety disorder diagnoses in schizophrenic substance-using
inpatients. Anxiety disorders have uncertain clinical impor-
tance in the presence of schizophrenia and schizoaffective
disorders, and because it was not systematically assessed,
this finding, although highly significant, should be consid-
ered with caution.

In conclusion, the findings of this study verify our
hypothesis that adolescent schizophrenic inpatients who use
substances possess differential clinical characteristics and
certain behavioral correlates that justify adopting a specific
approach toward them as a clinical subgroup. Our findings
are consistent with previous reports on adult substance-
using schizophrenic populations. However, they raise
several key issues that need to be addressed in future
prospective studies and in larger populations.
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