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ehavioral and psychological symptoms in demen-
tia (BPSD) and their treatment with atypical anti-
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Objective: To examine the effect of risperi-
done on specific behavioral and psychological
symptoms of dementia (BPSD).

Method: We conducted a post hoc exploratory
analysis of an integrated database from 3 random-
ized, controlled trials of risperidone versus pla-
cebo in treating 1150 nursing home residents
with BPSD. Changes in scores were measured
for items on the Cohen-Mansfield Agitation
Inventory (CMAI) and Behavioral Pathology
in Alzheimer’s Disease Rating Scale
(BEHAVE-AD).

Results: On the CMAI, risperidone was
significantly more effective in treating hitting
(p = .000), hurt self or other (p = .005), cursing or
verbal aggression (p = .000), repetitive sentences
or questions (p = .001), scratching (p = .041),
general restlessness (p = .001), grabbing onto
people (p = .028), constant request for attention
(p = .041), pacing and aimless wandering
(p = .013), and performing repetitious manner-
isms (p = .045). On the BEHAVE-AD, risperi-
done was significantly more effective in treating
physical threats and/or violence (p = .000), verbal
outbursts (p = .000), other anxieties (p = .01),
agitation (p = .000), tearfulness (p = .03), and
nonparanoid delusions (p = .02).

Conclusions: The items from the BEHAVE-
AD and CMAI that were improved with risperi-
done included psychotic, agitated, and aggressive
symptoms. These data suggest that risperidone is
more effective than placebo in treating a variety
of symptoms associated with dementia.
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B
psychotic drugs are the subject of a growing body of lit-
erature. Many questions, however, remain unanswered.
For instance, which specific symptoms constitute BPSD,
and how does each one respond to treatment? BPSD
encompass many behavioral, emotional, and psychiatric
symptoms, of which only a few manifest consistently and
concomitantly in the same patient.1 Many have diverse
biological underpinnings,2,3 and the natural course of
these symptoms varies, often unpredictably.4

Individual, clinically meaningful behaviors such as
screaming, hitting, or biting may be easy to rate, but when
individual scores on these behaviors are merged into and
expressed as a summary score, relevant clinical informa-
tion is lost. Moreover, some symptoms and behaviors,
such as anxieties and phobias, directly affect the patients,
whereas others, such as grabbing and trying to get to an-
other place, mostly affect the caregivers. While all symp-
toms contribute to the total score, they have very different
conceptual and practical implications.

Although the concept of BPSD has heuristic value,
BPSD are regarded not as a single clinical syndrome, but
rather as a heterogeneous group of symptoms. It has been
suggested that since BPSD might be the final common
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pathway of several pathophysiologic processes, there is
no reason to assume that all manifestations of BPSD will
respond to the same intervention.5 As a result, it has been
suggested that each symptom can be seen as a proper tar-
get for pharmacotherapy as long as the symptom mani-
fests across different conditions (e.g., dementia, schizo-
phrenia, or mental retardation) or that BPSD would be
better defined as a syndrome.6,7

The current study uses data from an integrated data-
base of 3 large trials of risperidone in elderly persons with
BPSD to examine the efficacy of drug therapy at the level
of single, clearly observable and identifiable behaviors (as
opposed to efficacy as measured by composite scores).
Because the large sample size increases the statistical
power, results of this integrated database analysis can help
identify, for clinical practice and for future clinical trials,
the symptoms most likely to benefit from intervention
with antipsychotic medication.

METHOD

Data were from 3 pivotal 12-week, randomized,
placebo-controlled trials of risperidone in treating elderly
nursing home residents with BPSD (N = 1150).8–10 One
trial was conducted in Australia and New Zealand,8 an-
other in the United States,9 and a third in Europe and
Canada.10 All trials compared risperidone with placebo
in either a fixed (0.5, 1.0, and 2.0 mg/day)9 or a flexible
(0.25–2.0 mg/day8 or 0.25–4.0 mg/day10) dose, and 1 trial
also included a haloperidol arm.10

To measure symptoms, these trials8–10 used the Cohen-
Mansfield Agitation Inventory (CMAI)11 and the Be-
havioral Pathology in Alzheimer’s Disease Rating Scale
(BEHAVE-AD).12 Information necessary for completing
the scales came from the primary professional caregiver,
i.e., the person most involved in the patient’s day-to-day
care.

The CMAI assesses agitated and disruptive behaviors
and other care-related problems occurring in demented
residents of nursing homes. The scale measures 29 be-
haviors; each is rated on a 7-point scale indicating fre-
quency (1 = never, 2 = less than once a week, 3 = once or
twice a week, 4 = a few times a week, 5 = once or twice
a day, 6 = a few times a day, 7 = a few times an hour).
These behaviors are organized into 4 subscales: physical/
aggressive, physical/nonaggressive, verbal/aggressive, and
verbal/nonaggressive.

The BEHAVE-AD is a 25-item scale that assesses the
severity of behavioral disturbances in patients with de-
mentia. The scale consists of 7 subscales: (A) paranoid
and delusional ideation (7 items), (B) hallucinations (5
items), (C) activity disturbances (3 items), (D) aggressive-
ness (3 items), (E) diurnal rhythm disturbances (1 item),
(F) affective disturbances (2 items), and (G) anxieties and
phobias (4 items). Each symptom item is rated as absent

(scored as 0) or present (scored as 1–3 with increasing se-
verity: mild, moderate, and severe).

To be included in 1 of these 3 trials, nursing home resi-
dents had to be 55 years of age or older; be diagnosed
with primary degenerative Alzheimer’s-type dementia,
vascular dementia, or mixed dementia; have no major co-
morbidity; and have a baseline score of ≤ 23 on the Mini-
Mental State Examination.13 They also had to have a mini-
mum level of BPSD. In 2 of the trials,9,10 this requirement
was defined as a BEHAVE-AD12 global rating of ≥ 1
(meaning that the patient’s symptoms were at least mildly
troubling to the caregiver or dangerous to the patient) and
a BEHAVE-AD total score of ≥ 8. This total score is ob-
tained if the patient scores 1 on 8 of the 25 items, 2 on 4 of
the items, 3 on 2 of the items plus 2 on another item, or
some other combination of the above. In the third trial,8

the inclusion criterion was an aggression score on the
CMAI of ≥ 4 on 1 aggression item, ≥ 3 on at least 2 ag-
gression items, or ≥ 2 on at least 3 aggression items.

Data were analyzed for all patients included in the
intent-to-treat placebo and risperidone samples (770
women, 380 men). The mean age for women was 83.93
years (SD = 7.09) and for men was 78.87 years (SD =
7.31; t = 11.36; df = 1,148; p < .0001). The diagnostic
breakdown was as follows: Alzheimer’s-type dementia
(N = 786), mixed dementia (N = 125), and vascular de-
mentia (N = 239).

Analytic Plan
We compared the efficacy of risperidone and placebo

for each item on the CMAI and on the BEHAVE-AD, in-
cluding only those patients with clinically meaningful
baseline scores on a given item in the analysis of that
item. On the CMAI, we defined a clinically meaningful
symptom as occurring at least once a week (CMAI item
score of ≥ 3), as suggested by the authors of the scale.14

For the BEHAVE-AD, we set the clinically meaningful
level at moderate (BEHAVE-AD item score of ≥ 2). We
compared each item’s mean change in score from baseline
to endpoint between patients treated with risperidone and
those treated with placebo using analysis of covariance
testing for the effects of treatment while controlling for
baseline levels. This let us test the efficacy of risperidone
as compared to placebo in treating specific symptoms.

In addition, effect size scores of the differences be-
tween the groups were calculated using the Cohen for-
mula,15 which consists of subtracting the mean differences
of the 2 groups and dividing by the pooled standard de-
viation. Cohen15 has defined effect sizes of .20 to .50 as
small, > .50 to .80 as medium, and > .80 as large. More
explicitly, an effect size of .20 corresponds to the differ-
ence in heights of 15- and 16-year-old girls in the United
States, an effect size of .50 corresponds to the difference
in height between 14- and 18-year-old girls, and an effect
size of .80 corresponds to the difference in height between
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13- and 18-year-old girls. In addition to effect sizes, the
odds of at least some improvement (vs. no improvement)
were also calculated using logistic regression.

Because each analysis had a different number of pa-
tients, the power of the tests varied considerably depend-
ing on how many patients had the given symptom at base-
line. One group, with more than 290 patients, allowed a
powerful test of even small effect sizes, while another
group, with only 3 patients, was too small for any statisti-
cal inferences. In this study, we included only those
symptoms manifested at baseline by at least 45 patients.
This minimum number provides 80% power of finding an
effect size difference of .60. Since this analysis was ex-
ploratory in nature, we did not control for multiple com-
parisons. Significance was set at p ≤ .05.

RESULTS

Table 1 presents the analyzed items from the CMAI in
descending order of effect size. Risperidone was signifi-
cantly better than placebo in improving the following
behaviors (in descending order of magnitude of effect
size): hitting, hurt self or other, cursing or verbal aggres-
sion, repetitive sentences or questions, scratching, general
restlessness, grabbing onto people, constant request for
attention, pacing and aimless wandering, and performing
repetitious mannerisms. Near statistical significance was
reached on hiding things. The 3 behaviors with the high-
est effect sizes—hitting, hurt self or other, and cursing or
verbal aggression—had odds ratios of at least 2.35, indi-
cating that the likelihood of at least some improvement in
the risperidone group was more than 2 1/3 times that of
the placebo group.

Table 2 presents a similar analysis of the treatment ef-
fects on the items of the BEHAVE-AD. Risperidone was
statistically better than placebo in improving the follow-
ing behaviors (in descending order of magnitude of effect
size): physical threats and/or violence, verbal outbursts,
other anxieties, agitation, tearfulness, and nonparanoid
delusions. Near statistical significance was reached on
wandering and anxiety regarding upcoming events. Of the
items that had a statistically significant difference when
analyzed as continuous variables, the most statistically
significant odds of at least some improvement was 2.03
on physical threats and/or violence, with 70.9% of risper-
idone patients showing at least some improvement com-
pared with 54.5% of the placebo patients showing at least
some improvement.

DISCUSSION

The results of this exploratory post hoc analysis of spe-
cific manifestations of BPSD as measured by 2 assess-
ment scales suggest that risperidone is effective in treat-
ing many of these disturbing symptoms. Risperidone’s

greatest effects were on symptoms related to aggressive
and agitated behaviors. The concept of BPSD may be
useful in describing and cataloging neuropsychiatric
symptoms occurring in Alzheimer’s disease and other de-
mentias. However, because this concept encompasses
many behaviors and emotions, of which only a few mani-
fest consistently, clinical and academic investigators and
regulatory agencies consider it too ambiguous and broad
to constitute a true syndrome.6,7 In these analyses, due to
the large sample size afforded by the integrated database,
we were able to examine specific symptoms in contrast to
having to assess BPSD at the syndrome level.

The results of these analyses help to identify which be-
havioral and psychological symptoms are most common
in the population of nursing home residents suffering
from dementia and which symptoms respond best to treat-
ment with risperidone. Typically, drug trials examine se-
lected populations and differences in scores on aggregate
scales. These scales comprise many items in which small
improvements on many items can together result in a sig-
nificant difference. Our finding of significant differences
on single items is thus notable because such differences
are often very subtle. However, findings derived from
post hoc analysis can not be useful in clinical practice or
even in research until confirmed in prospective studies.

Psychotic symptoms were not abundant in the patients
included in these studies. This is due, at least in part, to
the fact that the inclusion criteria in these studies did not
require patients to be psychotic. As a result, some psy-
chotic symptoms could not be adequately tested, and for
others, testing was not optimal due to low power. For ex-
ample, auditory hallucinations were not included in our
analysis, as they afflicted only 59 risperidone-treated pa-
tients and 35 placebo-treated patients, which affords only
a 64% chance of finding a statistically significant medium
effect size difference. However, it should be noted that
there was a trend toward a significant difference in audi-
tory hallucinations in favor of risperidone. A further diffi-
culty in examining psychotic symptoms is that such
symptoms among persons with dementia are different
from those associated with schizophrenia, perhaps since
they might have a different biological substrate and do not
have identical manifestations.

Some caution in viewing and interpreting these results
is warranted. The integrated database came from trials
with some design variations. In addition, these were ex-
ploratory analyses in which many comparisons were
made with no controls for multiple comparisons. It should
be noted, however, that the major differences between ris-
peridone and placebo were of sufficient magnitude that
they would still be significant even after controlling for
multiple comparisons.

Another limitation of this study and similar studies
is the lack of a clear hierarchy of symptoms. Scales sum
individual items, giving each item equal weight.16 For ex-
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ample, the CMAI gives equal weight to repetitive sen-
tences and hitting. Clearly the former is a nuisance for the
caregiver, whereas the latter is a major concern in manag-
ing the patient. Similarly, on the BEHAVE-AD, tearful-
ness has the same weight as physical threats and/or
violence. While both have an impact on the patient’s well-
being and require attention, their relevance and required
intervention are different. Additionally, it is important to
add that not all of these symptoms necessarily require
pharmacologic treatment simply because they are im-
proved with risperidone. For example, constant request
for attention may represent an unmet medical or social
need. Some of these symptoms may better respond
to nonpharmacologic intervention. To best address a
patient’s needs and to take advantage of the benefits of-
fered by the intervention, consideration must be given to
some kind of differential weighting in scoring so that the
instruments measure the impact of treatment based on the
severity and relevance of symptoms. Work is needed to
enhance existing scales and possibly to create new ones to
better capture the relevant symptoms.

In summary, this post hoc exploratory analysis of an
integrated database from 3 randomized controlled trials of
risperidone versus placebo, which focused on differences
in response on individual symptom items, found more im-
provement with risperidone in psychotic, agitated, and
aggressive symptoms. These data suggest that risperidone
is more effective than placebo in treating a variety of spe-
cific symptoms associated with dementia, which should
be further assessed in prospective trials.

Drug names: haloperidol (Haldol and others), risperidone (Risperdal).
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