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Violent behavior in psychiatric patients may re-
sult in long-term hospitalization. There is no
FDA-approved psychopharmacologic treatment for
aggression. In this study, 20 chronically aggres-
sive hospitalized patients were administered 1
week of placebo followed by an open trial of in-
creasing doses of propranolol. Patients who had
an equivocal or definite clinical response were en-
tered into an open add-on double-blind discontin-
uation study phase. Aggressive behavior was ob-
jectively documented throughout the study. After
the open phase of the study, 7 patients had a
greater than 50% decrease in aggressive behavior.
Four patients entered the double-blind discontinu-
ation phase. The clinical course of 3 of those pa-
tients was consistent with the positive response to
propranolol. The results of this study are consis-
tent with a therapeutic effect of propranolol in
some patients with aggressive behavior. Further
studies are indicated.

(The Journal of Neuropsychiatry and Clinical
Neurosciences 1999; 11:328–335)

Violent and aggressive behaviors are highly preva-
lent among chronically hospitalized psychiatric pa-

tients. Of those patients who were in the New York State
hospital system for longer than 1 month, 7% were as-
saultive at least once within a 3-month period.1 In a 1-
year period, approximately 12,000 assaults occurred in
this hospital system.2 In the Veterans Affairs hospitals,
12,000 assaultive incidents were reported over a 5-year
period.3 Patients with schizophrenia, mental retarda-
tion, and brain damage who are chronically hospitalized
frequently exhibit aggressive behaviors.4–6

Although pharmacotherapy is commonly used in the
treatment of the violent patient, no medication is ap-
proved by the FDA specifically for the treatment of ag-
gression. The typical antipsychotic medications are the
most commonly used medications for the management
of these behaviors. Often, it is the nonspecific sedative
side effects that are used to control aggression. When
patients develop tolerance to the sedative effects of the
neuroleptics, increased doses may be required. The ex-
trapyramidal side effects and risk of tardive dyskinesia
also limit the usefulness of the typical antipsychotics for
the long-term treatment of aggression. Alternative psy-
chopharmacological treatments have therefore been ex-
plored in the treatment of violent behavior.7
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The first report of the use of beta-adrenergic receptor
blockers in the treatment of aggression appeared in
1977. Since that time, more than 30 papers have ap-
peared in the neurologic and psychiatric literature in-
volving the use of beta-blockers in the treatment of vi-
olent and aggressive behaviors (see review7). These
papers report experience with approximately 300 pa-
tients, most of whom had been unsuccessfully treated
with antipsychotics, minor tranquilizers, lithium, or an-
ticonvulsants before a trial of beta-blockers was initi-
ated. Several of these studies are prospective and con-
trolled trials of the beta-blockers propranolol,8–10

nadolol,11,12 or pindolol.13 Few studies have used objec-
tive ratings for the documentation of each aggressive
episode; most have relied on modified scores of aggres-
sive behavior that summarize this behavior on a weekly
basis.

We report on the results of a prospective open add-
on study of propranolol, followed by a double-blind
placebo-controlled discontinuation of propranolol, in a
group of chronically hospitalized aggressive patients.
Aggressive behaviors were documented through the use
of the Overt Aggression Scale (OAS).14–16 Preliminary
data from this study have been reported previously.17

METHODS

Patients were hospitalized at either Creedmoor Psychi-
atric Center (CPC) in Queens, NY, or Middletown Psy-
chiatric Center (MPC) in Middletown, NY. Patients at
CPC resided on one of three hospital units: a specialized
unit for highly aggressive patients, a unit for patients
with severe mental retardation and behavioral prob-
lems, or a unit for long-term rehabilitation. At MPC, pa-
tients were on one of three long-term treatment units.
Patients were included in the study if they were over 18
years of age, had at least a 6-month history of repeated
verbal or physical aggressive behavior, and were diag-
nosed as having either a chronic psychotic disorder
(schizophrenia or atypical psychosis), an organic mental
disorder, or mental retardation. At CPC, aggressive be-
havior was monitored for at least 1 month before en-
trance into the study. At MPC, aggressive behavior of
most patients was monitored for up to 1 year. If the ag-
gressive behavior resolved during the baseline obser-
vation period, the patient was excluded from the study.
Diagnosis was made through the use of a modified
Schedule for Affective Disorders and Schizophrenia
(SADS) interview,18 a complete chart review, and an in-
terview of available family members. Patients were ex-
cluded from the study if they had asthma, chronic ob-
structive pulmonary disease, diabetes mellitus,

hypoglycemia, cardiac disease, peripheral vascular dis-
ease, or hyperthyroidism.

In accordance with the mental hygiene code of New
York State at the time of the study, the treating psychi-
atrist for each patient determined whether that patient
was competent to provide informed consent for parti-
cipation in research. For those patients who were not
competent, available family members provided consent.
Where no family members were available, a designee of
the director of the facility signed for the patient. The
Institutional Review Boards of the New York State Psy-
chiatric Institute, Presbyterian Hospital, CPC, and MPC
approved this protocol.

Study Design
Aggressive behaviors of individual patients were moni-
tored through the use of the Overt Aggression Scale for
a period of 3 to 52 weeks before entrance into the study
to confirm the presence of frequent aggressive behav-
iors.14–16 After patients’ acceptance into the study, their
dosages of current medications were stabilized. Psycho-
tropic and anticonvulsant medication schedules and
doses were not changed during the study, unless re-
quired for management of side effects or toxic effects.
For prn medications, only diphenhydramine, chloral
hydrate, sodium amobarbital, and paraldehyde were
permitted. This was done so that the dose of antipsy-
chotic medications received through the study would
remain unchanged.

During the first week of the study, placebo tablets
were administered (one, four times a day [qid]). Pro-
pranolol then was initiated at a dosage of 20 mg qid. At
CPC, the dosage was increased by 20 mg qid every 4
days; at MPC, the dosage was increased by 20 mg qid
every other day until a dose of 400 mg/day was
reached, and then increased by 20 mg qid every day. The
dose was increased until a dosage of 1,440 mg/day or
20 mg/kg was reached (whichever was higher). Pulse
rate and blood pressure were monitored in both the sit-
ting and the standing position before the administration
of each dosage of medication. If the patient had com-
plaints of dizziness, ataxia, or wheezing, or had persis-
tent pulse rate of less than 50 or systolic blood pressure
of less than 90, the medication was not increased and
was maintained at a dosage that was better tolerated.
When required, the dosage of concomitant medication
was decreased to permit upward adjustment of the pro-
pranolol dose. Whenever possible, patients were main-
tained on this dosage for a minimum of 2 months.

Patients who had an equivocal or definite clinical re-
sponse, as defined by clinical global impression during
the open trial, were eligible to enter into the double-
blind placebo-controlled discontinuation phase of the
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study. (Clinical Global Impression Scale [CGI] change of
1 was defined as equivocal response; CGI change of 2
or greater was defined as definite clinical response.) En-
rollment in this phase was not always possible because
of patient noncompliance or refusal, transfer to another
institution, or administrative difficulties within the in-
stitution. Patients were randomly assigned either to con-
tinue on propranolol or to have the propranolol discon-
tinued by gradual substitution of identical-appearing
placebo medication for the propranolol tablets. The
number of pills administered remained constant
throughout the double-blind phase of the study. Neither
clinical nor research staff were aware of whether the pa-
tient had been assigned to be maintained on active drug
or discontinued. At CPC, propranolol was tapered at a
rate of 80 mg qid. At MPC, propranolol was tapered at
a rate of 80 mg/day. Patients were observed for up to 2
months after the date when tapering would have been
completed.

Psychiatric Evaluations
Aggressive behavior was evaluated biweekly through
the use of the CGI and Global Assessment Scale (GAS).19

Each aggressive episode that was observed was rated
by the clinical staff (aides, nurses, social workers, psy-
chologists) through the use of the Overt Aggression
Scale. This scale has been described in detail elsewhere,
along with demonstration of the validity and reliability
of the scale.14–16

Biochemical Evaluations
Blood samples for plasma levels of antipsychotic and
anticonvulsant medications were collected every 2
weeks during the open phase of the study and monthly
thereafter. Antipsychotic medication plasma levels that
were monitored included thioridazine, mesoridazine,
chlorpromazine, haloperidol, and fluphenazine. Details
of processing of the samples and determination of
plasma levels have been described previously.20

Analysis of Data
All patients were included for efficacy analysis if they
received propranolol for longer than 1 week. From the
OAS, an aggression score (AS) and the number of ag-
gressive episodes (AE) were calculated weekly for each
patient. The AS is obtained by adding the weighted
score for the most severe degree of aggression within
each category of aggressive behaviors. The weighted
score for the intervention was not included because we
observed during the course of the study that for some
patients, staff interventions changed after entrance into
the protocol; for example, they gave fewer prn medica-
tions. For each patient, AS and AE were calculated for

the month prior to receiving propranolol and, when
possible, for the second month after the patient was re-
ceiving the maximum dose of propranolol. At CPC, this
was done for all patients except for 2 who did not com-
plete the open phase of the study. (One was transferred
to another institution, and another dropped out due to
hypotension.) At MPC, this was done for all patients
except for 1 patient for whom it was necessary to de-
crease the dose of chlorpromazine during the trial be-
cause of hypotension and 1 patient who eloped from the
hospital. Where applicable, AS and AE were calculated
for the last month of the double-blind discontinuation
phase of the study.

CGI and GAS ratings for these 4-week periods were
averaged. OAS measures, CGI, and GAS scores were an-
alyzed by paired t-test (two-tailed) for significant differ-
ences between ratings or scores before and after the
open propranolol trial. Repeated-measures analysis of
variance with study site as a covariate was performed
to determine the presence of a treatment effect by Cen-
ter.

At the conclusion of the study, all available data were
examined, including AS, AE, CGI, GAS, and graphs of
weekly AS to determine response. The patient popula-
tion was divided into those who showed improvement
in AS of greater than 50%, less than 50%, and no im-
provement or worsening of aggressive behavior. Results
of the double-blind phase of the study were rated ac-
cording to change in AS compared with the response
during the open propranolol trial. The small number of
patients did not permit statistical analysis.

RESULTS

Of the 21 patients who entered the study, 20 received
propranolol for longer than 1 week. One patient who
was transferred from an intensive secure facility in New
York for the purpose of this study was too violent to
remain at CPC and was returned to the secure facility.
The age, sex, diagnoses, antipsychotic and anticonvul-
sant medication, and final propranolol dosage for these
patients are listed in Table 1. There were 6 women and
14 men entered into the study. The diagnoses of these
patients included atypical psychosis in 7, mental retar-
dation (6), schizophrenia (5), schizoaffective disorder
(1), drug abuse (3), seizure disorder (7), organic person-
ality disorder (2), and borderline personality disorder
(1). Antipsychotic drugs included chlorpromazine (6),
fluphenazine (4), fluphenazine decanoate (3), thiorida-
zine (2), thiothixene (4), perphenazine (1), mesoridazine
(2), and haloperidol (3). Converting the dosage into
chlorpromazine equivalents, the mean antipsychotic
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TABLE 1. Patient diagnoses, medications, and final propranolol dosage

Case/Age/Sex Diagnosis Medication (mg/day) Final Propranolol Dose (mg/day)

Creedmoor Psychiatric Center (CPC)

1/30/F Atypical psychosis; MR, mild; seizure-TC CPZ 1800, DPH 300 1,280
2/20/M Atypical psychosis; drug abuse FLU 75, FLU DEC 125/wk, CBZ 300 1,680
3/25/F MR, moderate CPZ 1800 1,440
4/29/M Atypical psychosis; seizure-CP; drug abuse FLU 60, FLU DEC 125/wk, PB 300 1,440
5/27/F Schizophrenia (paranoid); seizure-TC THIOR 400; DPH 100 1,440
6/34/M Atypical psychosis; solvent abuse THIOR 800 1,720
7/34/M MR, moderate; seizures-TC CPZ 1500; PB 200 1,680
9/41/M Atypical psychosis; seizures FLU 100; CBZ 300 1,680
10/40/M Schizophrenia (undifferentiated) FLU 105, FLU DEC 25/wk 240
11/38/F MR, severe; seizures-TC PERPH 48; PB 100 1,440
12/37/M MR, moderate; seizures-TC MESOR 300; PB 200 1,720

Middletown Psychiatric Center (MPC)

1/27/M Schizophrenia (undifferentiated) CPZ 1800 1,040
4/26/M Atypical psychosis CPZ 800 640
6/26/M Schizoaffective THIOTH 60, MESOR 150 960
10/22/M Organic personality THIOTH 40, CBZ 800 1,760
12/26/M Schizophrenia (undifferentiated) HAL 80, CBZ 1,200
13/26/F Atypical psychosis HAL 90, CBZ 600 1,320
17/36/M Schizophrenia HAL 30 1,320
19/20/M Organic personality; MR; pituitary gigantism CPZ 800, CBZ 1600 1,760
22/29/F Borderline personality, borderline intelligence THIOTH 20 960

Note: Diagnoses: MR4mental retardation; seizure-TC4tonic-clonic seizures; seizure-CP4complex partial seizures. Medications:
CBZ4carbamazepine; CPZ4chlorpromazine; DPH4diphenylhydantoin; FLU4fluphenazine; FLU DEC4fluphenazine decanoate;
HAL4haloperidol; MESOR4mesoridazine; PB4phenobarbital; PERPH4perphenazine; THIOR4thioridazine; THIOTH4thiothixene.

dosage was 2,598 mg/day (SD4 2,700 mg), with a
range of 500 to 8,747 mg/day. This dosage calculation
did not reflect the additional contribution of fluphena-
zine decanoate. Anticonvulsant drugs included carba-
mazepine in 6, phenobarbital (4), and diphenylhydan-
toin (2). Except for 1 patient who received only 240 mg/
day of propranolol (because of hypotension), all other
patients received at least 640 mg/day (mean dose 1,336
mg/day, SD4396 mg).

Table 2 compares the demographic characteristics of
the patients at each hospital. The patients at CPC were
significantly older and had been hospitalized for a
longer period of time. The CPC patients had a more se-
vere average OAS score per episode and a lower GAS.
However, the monthly AS and AE and CGI severity
were not significantly different between Centers. Be-
cause of the wide range of antipsychotic dosages ad-
ministered, the two Centers were compared by using the
White rank-order test. Although there was no significant
difference in the dosages administered in the two Cen-
ters, there was a trend toward significance (P40.08).

The data for efficacy measures at baseline and after
the open trial are listed in Table 3. Analysis of the open
propranolol trial results indicated significant improve-
ment for all four measures (AS: t42.09, SD423.9, P
40.05; AE: t42.16, SD45.87, P40.04; GAS: t4–5.17,

SD42.0, P40.02; CGI: t44.45, SD40.24, P40.00).
There was no change in the severity of each episode,
calculated by AS/AE (t4–0.46, SD40.422, not signifi-
cant), although there were fewer aggressive episodes
during propranolol treatment. Repeated-measures anal-
ysis of covariance (controlling for Center) revealed no
significant treatment by Center interaction.

The open phase results of individual patients who
were rated as exhibiting definite or equivocal response
are listed for changes in AS, GAS, and CGI (Table 4 and
Table 5, respectively). As an example of the improve-
ment exhibited by individual patients, patient CPC 1
had 28 aggressive episodes during the baseline period
(7 per week), and only 6 during a month on propranolol
(1.5 per week). Patient CPC 19 had the number of ag-
gressive episodes decrease from 86 per month (21.5 per
week) to 7 per month (1.75 per week).

Of the initial cohort of 20 patients, 5 had a greater than
75% improvement on AS (CPC 1, 6, 9; MPC 12, 19), and
2 had a greater than 50% improvement (CPC 3, 5). Four
of these patients were entered into the double-blind
phase of the study (CPC 1, 6; MPC 12, 19). Two relapsed
when switched to placebo (MPC 12, 19), one maintained
improvement on active medication (CPC 1; proprano-
lol), and 1 patient refused medication and relapsed, al-
though he was being maintained on active medication



332 J Neuropsychiatry Clin Neurosci 11:3, Summer 1999

PROPRANOLOL FOR AGGRESSION

TABLE 5. Open phase results for patients with equivocal
response

Site Pt. AS GAS CGI Comments

CPC 4 `/1 `` Noncompliant: worse
7 `` ` DB: Improve on placebo

11 `/1 `` `` DB: Relapse on active
MPC 13 `/1 ` `` DB: Improve on active

17 ` ` DB: Improve on placebo

Note: For AS, `` is (75% improvement, ` is (50%
improvement, and `/1 is less than 50% improvement. For GAS,
`` is an increase in score of (10, and ` is (5. For CGI, `` is a
change in severity of $2, and ` is $1. Pt.4patient number;
AS4Aggression Score; GAS4Global Assessment Scale;
CGI4Clinical Global Impression Scale; CPC4Creedmoor
Psychiatric Center; MPC4Middletown Psychiatric Center;
DB4double-blind continuation phase.

TABLE 4. Open phase results for patients with definite response

Site Pt. AS GAS CGI Comments

CPC 1 `` `` `` DB: Improved on active
3 ` ` Transferred
5 ` `` ` Open taper: ? worse
6 `` `` ` DB: Noncompliant
9 `` `` `` Decrease prop & CBZ: worse

MPC 12 `` `` `` DB: Relapse on placebo
19 `` `` DB: Relapse on placebo

Note: For AS, `` is $75% improvement, and ` is $50%
improvement. For GAS, `` is an increase in score of $10, and `
is $5. For CGI, `` is a change in severity of $2, and ` is $1.
Pt.4patient number; AS4Aggression Score; GAS4Global
Assessment Scale; CGI4Clinical Global Impression Scale;
CPC4Creedmore Psychiatric Center; MPC4Middletown Psychiatric
Center; DB4double-blind continuation phase; prop4propranolol;
CBZ4carbamazepine.

TABLE 3. Propranolol efficacy measures at baseline and after the
open trial (mean%SD)

Measure Baseline Propranolol P

OAS aggression score (AS) 110.05100.6 59.9545.7 0.05
Number of episodes (AE) 28.1525.3 15.4510.3 0.04
GAS 16.557.9 21.755.2 0.02
CGI-severity 5.450.8 4.351.0 0.00
OAS score/episode(AS/AE) 3.951.6 4.151.9 NS

Note: OAS aggression score and number of episodes were
calculated for 4-week periods. OAS4Overt Aggression Scale;
GAS4Global Assessment Scale; CGI4Clinical Global Impression
Scale; NS4not significant. Significance determined by use of two-
tailed t-tests.

TABLE 2. Sample characteristics (mean%SD)

Characteristic CPC MPC P

Age 33.255.4 25.954.8 0.0003
Years hospitalized 14.257.8 8.855.3 0.015
OAS score/episode 4.553.9 3.351.9 0.000
OAS aggression score 1335108 82589 NS
Number of episodes 31527 24524 NS
GAS 12.956.9 20.957.1 0.028
CGI severity 5.150.7 5.850.7 NS
Antipsychotic dose 3,25053223 1,98051,632 NSa

Propranolol dose 1,4335424 1,2185372 NSa

Note: CPC4Creedmoor Psychiatric Center; MPC4Middletown
Psychiatric Center; OAS4Overt Aggression Scale; GAS4Global
Assessment Scale; CGI4Clinical Global Impression Scale; NS4not
significant.

aThese data were analyzed by White rank-order test. All other
data were analyzed by paired t-test.

(CPC 6). Of the other 3 patients, 1 was transferred to
another facility (CPC 3), 1 became worse with open ta-
pering of the drug (CPC 5), and 1 became worse when
carbamazepine and propranolol were openly tapered
(CPC 9).

Five patients exhibited improvement on at least one
of the scales but showed less than 50% improvement in
AS (CPC 4, 7, 11; MPC 13, 17). Of the 2 patients who
showed no improvement or a worsening during the
open phase (CPC 7; MPC 17), both showed improve-
ment during the double-blind phase when switched to
placebo. Of the other 3 patients, 1 relapsed when main-
tained on active (CPC 11), 1 continued to improve on
active (MPC 13), and 1 relapsed when he became non-
compliant (CPC 4). We consider that these latter 2 pa-
tients were equivocal responders to propranolol.

Importantly, 2 patients who were assessed as showing
improvement on CGI (CPC 7 and MPC 17) exhibited no
improvement when actual aggressive behaviors were
examined, and 1 patient (CPC 3) who had more than a
50% decrease in AS had no improvement on CGI. Be-
cause of this observation, we examined the correlation

among the efficacy assessments. Although AS and AE
were highly correlated (r40.96, P40.00), AS was not
correlated with either CGI or GAS.

Psychotropic medication plasma levels are listed in
Table 6. Thioridazine and chlorpromazine levels in-
creased during the propranolol open phase. The 2 pa-
tients who received thioridazine had increases in plasma
levels into the potentially toxic range. This result has
been reported in detail elsewhere.20 Haloperidol and flu-
phenazine levels did not change. Although several pa-
tients who responded to propranolol exhibited increases
in antipsychotic blood levels (CPC 1, 5, 6 and MPC 19),
other patients who responded did not exhibit these in-
creases (CPC 4, MPC 12). In addition, many patients
with increases in antipsychotic levels did not respond
(CPC 2, 7, 12 and MPC 1, 6, 10)

Side effects experienced by patients included dizzi-
ness in 7, nightmares (2), unsteadiness (2), fatigue or
sedation (2), alopecia (1), increased urination (1), and
asthma (1). Two patients had possible seizures while on
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TABLE 6. Antipsychotic drug plasma levels at baseline and
during propranolol treatment

Drug Pt.
Baseline
(lg/ml)

During Treatment
(lg/ml)

Chlorpromazine CPC 1 40 280–820
CPC 3 35 1,070
CPC 7 9 160–250
MPC 1 64–85 138–336
MPC 19 Below detection 74

Haloperidol MPC 12 16–24 16–20
MPC 13 14–21 13–24

Thiothixene MPC 6 100–182 1–65.9
MPC 10 10.7 2–21

Thioridazine CPC 5 400 1,500
CPC 6 320 1,600

Mesoridazine MPC 6 1,300 220–1,400
Fluphenazine CPC 2 11 8–19

CPC 4 18 6
CPC 10 5 6

Note: Pt.4patient number; CPC4Creedmoor Psychiatric Center;
MPC4Middletown Psychiatric Center.

propranolol. One of these patients had not experienced
a seizure in the past.

DISCUSSION

This study of beta-blocking drugs in the treatment of
aggression included both prospective design and the ob-
jective documentation of aggressive episodes. During
the open phase of the study, approximately one-third of
the patients had a greater than 50% decrease in aggres-
sive behavior (aggression score and number of episodes
per month). Because of the difficulties inherent in con-
ducting a prolonged treatment study with chronically
hospitalized patients, we were unable to complete the
study with a sufficient number of subjects to statistically
analyze the controlled phase of the study. The data
available for the placebo-controlled phase confirmed
that these patients responded to propranolol.

About one-third of these patients responded to pro-
pranolol in our study. We believe the most likely expla-
nation for this refractoriness of aggression is the chro-
nicity of aggression in our patients. After years of
hospitalization, patients who are aggressive can have
these behaviors reinforced by several factors. For ex-
ample, the aggressive patient receives more attention
from staff, either through interactions after specific ep-
isodes or transfer to “special” units that have a higher
staff :patient ratio. The results of this study not only il-
lustrate the clinical utility of the OAS for documenting
change in aggression, but also seriously call into ques-
tion the validity of global weekly or biweekly ratings.
Such a procedure would include questioning the rating

of aggressive behaviors with the OAS on a weekly basis,
as has been proposed by some investigators.21 It was our
impression during the study that the reactions of clinical
staff to the patient were dependent on how that patient
was doing during the day or two before the rating. Ag-
gressive behavior is by nature episodic, and analysis of
change is comparable to the monitoring of seizures—
rather than of psychosis or depression, states that are
relatively constant from day to day. If a patient had an
episode, staff tended to ignore how the patient was do-
ing for the previous week. Estimated “weekly” ratings
may not reflect actual aggressive behavior, since global
ratings (CGI and GAS) may have changed in response
to other factors, such as mood, irritability, apathy, or in-
tensity of episode.

It was invaluable to have the aggressive behavior of
some patients monitored for a prolonged time. This
monitoring revealed that even severely aggressive pa-
tients have weeks of minimal or no aggression. Any
study must control for the expected weekly and
monthly variations in these behaviors. We believe that
in a research study, the alternatives are the prolonged
prospective monitoring of aggression on a daily basis or
the inclusion of a large number of patients so that these
fluctuations are balanced between treatment groups.

There are several possible explanations for decreases
in aggressive behavior with propranolol treatment.
Beta-blockers have been shown to decrease aggressive
behavior in animals after both acute and chronic admin-
istration.22,23 Weiler et al.24 suggest that propranolol’s
effect results from an increase in presynaptic norepi-
nephrine output and postsynaptic receptor density.
Some investigators have suggested that beta-blockers
may work peripherally by the reduction of afferent ad-
renergic stimuli.25 In part, this proposal is based on the
observation that nadolol, a nonlipophilic beta-blocker,
may be effective in the treatment of aggression. How-
ever, as Gengo et al.26 have pointed out, it is only when
passive diffusion is the primary means of entrance into
the central nervous system that lipid solubility predicts
CNS penetration. All beta-blockers enter the CNS in
pharmacologically sufficient concentrations. Leavitt et
al.23 have demonstrated that when nadolol is adminis-
tered to 6-hydroxydopamine–treated rats by a route that
has complete or predominant central effect (i.e., directly
into the ventricles), there is a significant decrease in ag-
gression.

It is unlikely that the decrease in aggression was a
result of changes in the plasma levels of concomitantly
administered medications. There were patients who
showed decreases of more than 50% in aggressive be-
havior while having increases, or no change, in antipsy-
chotic plasma levels, and there were also several pa-
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tients who had significant increases in antipsychotic
plasma levels and did not improve. Anecdotally, several
patients required at least some antipsychotic medication
to maintain their improvement. However, this was not
done in a controlled, blind fashion. Past reports of the
efficacy of beta-blockers in treating aggression have
shown that many patients have improved on beta-
blockers alone.7 In addition, research suggests that high-
dose antipsychotics are no more effective, and many ac-
tually increase aggression.27

Beta-blockers have been shown to treat neuroleptic-
induced akathisia.28 Some of these patients, many of
whom were on high-dose antipsychotics, could have
had aggression induced by akathisia, the latter being
then treated with propranolol; although these patients
did not complain of restlessness, we realize that this
group of patients has difficulty in verbalizing affects.
Previous reports, however, have demonstrated effec-
tiveness of beta-blockers in patients who were not
treated with antipsychotic medications.7

Several variables that figured in the study may have
affected the results. These patients were chronically hos-
pitalized, and therefore the results may not be general-
izable to all aggressive patients. In addition, the patient
population consisted of individuals with various diag-
noses (e.g., mental retardation and schizophrenia). The-
oretically, aggressive behavior exhibited in differing

diagnoses could have a differential response to propran-
olol.

Because only a few patients entered the double-blind
phase of the study, we were unable to statistically ana-
lyze continued response versus relapse. Propranolol
was used in addition to concurrent medications, and
therefore we cannot ascertain whether response was due
to propranolol or to the combination of medications.

We used high doses of propranolol in order to ensure
that all patients received an adequate trial. Propranolol
was well tolerated in these patients, without significant
adverse effects. The preponderance of published reports
suggests that a dosage of 640 mg per day is usually ef-
fective. Beta-blockers should not be administered to pa-
tients with specific physical illnesses, such as broncho-
spasm, diabetes, thyroid disease, and heart failure. We
did not observe any depression in our group of patients,
and we believe that the occurrence of depression with
propranolol treatment has been overstated.29,30

The results of this study are consistent with antiag-
gressive effects of propranolol in a cohort of violent,
chronically hospitalized patients. Further studies of the
effects of beta-blockers in the treatment of aggression are
necessary. It is critical for future research efforts to in-
clude the objective documentation of aggressive behav-
iors so that specific criteria for response can be demon-
strated.
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