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Objective: The goal of this study was to determine the frequency of physically aggres-
sive behavior in community-residing patients with dementia and its relationship to depres-
sion. Method: A consecutive series of 541 patients with DSM-IV-defined dementia under-
went comprehensive neuropsychiatric evaluation and were rated on the Cornell Scale for
Depression in Dementia, the Mini-Mental State, the Psychogeriatric Dependency Rating
Scale, and the General Medical Health Rating. Results: Physically aggressive behavior
was exhibited by 79 patients in the 2 weeks before evaluation. Aggressive behavior was
closely associated with moderate to severe depression, male gender, and greater impair-
ment in activities of daily living, even after adjustment for delusions, hallucinations, sleep
disturbance, and severity of cognitive impairment. After adjustment for depression, gender,
and impairment in activities of daily living, there was no association between physically ag-
gressive behavior and the presence of either delusions or hallucinations. Conclusions: A
substantial minority of patients with dementia exhibit physically aggressive behavior, and
this aggression is strongly linked with the presence of depressive symptoms. It is possible
that the identification and treatment of depression in dementia may be a means of prevent-

ing and managing physically aggressive behavior.

(Am J Psychiatry 1999; 156:66—71)

Dementia is a major and increasing public health
problem in the United States. An important clinical
problem for dementia patients and their caregivers is
the noncognitive mental and behavioral disturbances
that afflict between 70% and 80% of patients over the
course of illness (1). Arguably, the most serious such
disturbance is physically aggressive behavior. For de-
mentia patients residing in the community, such behav-
ior has several adverse consequences, including injury,
mental suffering, hospitalization, and earlier admis-
sion to an institutional setting, such as a nursing home
(1, 2). Physically aggressive behavior also affects care-
givers of dementia patients, leading to chronic mental
distress, depression, injury, and patient abuse (3, 4).
The frequency and clinical correlates of physically
aggressive behavior in community-residing dementia
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patients have been assessed in several studies (5-18).
The only population-based investigation indicated a 1-
year prevalence of 18% (6). Most studies of clinical
samples have shown that 15%-20% of the patients ex-
hibited physical aggression in the last month, with as
many as 45% having been physically aggressive in the
past year (7). Multiple correlates and risk factors for
physically aggressive behavior have been described.
They include male gender (6, 9), more severe dementia
(7,9,14,17), “psychosis,” delusions, or hallucinations
(10, 11, 18), earlier age at dementia onset (13), wan-
dering (13), underlying medical illnesses (15), care-
giver depression (16), limited space in living arrange-
ments (16), and sleep disorder (13). However, these
associations have not been supported universally. For
example, some studies suggest that male gender (10),
delusions (12, 17), and more severe dementia (9) are
not risk factors for physical aggression.

The preceding research has several limitations. Most
studies have examined only a small number of risk fac-
tors for physically aggressive behavior. Others have fo-
cused on aggressive behavior in the elderly in general
and not in dementia patients specifically. Also, studies
have used varying definitions of physically aggressive
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behavior, have typically focused on Alzheimer’s disease
but not other types of dementia, and have had too few
subjects to adequately investigate interrelationships
between correlates of aggression. Other studies have
had design limitations, such as the use of chart review
or of nonstandardized assessment of psychopathology.

Depressive syndromes, both major and minor forms,
are important psychopathologic accompaniments of
dementia, afflicting as many as 50% of patients with
dementia residing in the community (19, 20). Depres-
sive features are associated with “agitation” and psy-
chosis (19) and may mediate the relationship between
other forms of psychopathology and aggressive behav-
ior. Such a medlatmg role might explain contradictory
findings of prior studies. To our knowledge, only one
study (10) has assessed the relationship between de-
pression and physically aggressive behavior, and it
showed no association between the two.

In this study we investigated the frequency and
cross-sectional correlates of phy51cally aggressive be-
havior in community-residing patients with dementia.
We were particularly interested in the relationship be-
tween aggressive behavior and depression. The study
group was a series of patients who met the DSM-IV di-
agnostic criteria for dementia. We used standardized
definitions of physically aggressive behavior, dementia-
associated depression, and other psychopathology

METHOD

Participants and Design

The study participants were a consecutive series of 541 commu-
nity-residing patients with dementia who were referred for evalua-
tion to the Johns Hopkins Neuropsychiatry and Memory Group
over 2 years. Data were collected as part of routine clinical care. All
patients who met the DSM-IV criteria for dementia were included in
the study. This was a cross-sectional, case-control investigation.

Procedure

All participants underwent comprehensive neuropsychiatric ex-
aminations according to previously published methods (19, 20).
These included history, neurological examination, mental status ex-
amination, brain imaging, ECG, chest X-rays, and laboratory assess-
ment (chemistries, complete blood count, liver tests, thyroid tests,
rapid plasma reagin test for syphilis, urinalysis, and measurement of
electrolytes, serum Byz, serum folate, and sedimentation rate). Psy-
chiatric diagnoses based on DSM-IV criteria were made by experi-
enced geriatric psychiatrists using input from family members, care-
givers, and primary care physicians. In accordance with consensus
clinical criteria, the psychiatrists classified the type of dementia as
possible or probable Alzheimer’s disease (21), possible or probable
vascular dementia (22), or “other” (not meeting the criteria for ei-
ther of the other types).

The psychiatrists were also asked to specify whether the partici-
pants had sleep disturbances according to DSM-IV criteria and
whether they suffered from delusions or hallucinations according to
DSM-IV glossary definitions. The participants were rated concur-
rently on the Cornell Scale for Depression in Dementia (23), a quan-
titative measure of depressive symptoms incorporating information
from patient examination, observation, and caregiver interview.
These ratings are independent of the presence or absence of physi-
cally aggressive behavior, although ratings of mood-congruent delu-
sions are made. In dementia patients, scores higher than 12 on the
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Cornell Scale for Depression in Dementia are highly suggestive of a
psychiatrist-ascertained major depressive episode (19, 23).

The study participants were also rated on the following: 1) the
Mini-Mental State (24) to quantify the severity of dementia, 2) the
activities of daily living subscale of the Psychogeriatric Dependency
Rating Scale (25), and 3) the General Medical Health Rating (19).
The General Medical Health Rating was designed at the Johns Hop-
kins Neuropsychiatry and Memory Group to rate the status of gen-
eral medical health in patients with dementia by means of a stan-
dardized process. Ratings of “excellent,” “good,” “fair,” and
“poor” are possible. The interrater reliability of the General Medical
Health Rating was studied by using ratings for 50 patients with de-
mentia. Of these, 48% lived in the community, 32% lived in assisted
living facilities, and 20% lived in nursing homes. These patients had
a mean age of 80.3 years (SD=8.1), 70% were female, 80% had Alz-
heimer’s disease, 10% had vascular dementia, and 10% had other
dementias. They were rated independently on the General Medical
Health Rating by a geriatric psychiatrist and a nurse. The scale’s es-
timated reliability was excellent (kappa=0.91).

Definition of Physically Aggressive Behavior

The literature was reviewed to identify reported definitions of
physically aggressive behavior in dementia patients or other elderly
patients. The most widely used definitions found were those of Patel
and Hope (26) and of Cohen-Mansfield et al. (27) (developed for
elderly nursing home residents). Given its broader scope, the defini-
tion proposed by Patel and Hope was used, after slight modification.
Thus, physically aggressive behavior was defined as “an overt act in-
volving delivery of a noxious stimulus to another person which was
clearly not accidental.” The presence of physically aggressive behav-
ior in the 2 weeks before evaluation was assessed so as to be in line
with the time definitions used in the Psychogeriatric Dependency
Rating Scale, on which participants were already being rated.

Analyses

One purpose of the study was to obtain a frequency estimate of
physically aggressive behavior in community-residing dementia pa-
tients in the last 2 weeks. This estimate is reported. A second intent
of the study was to compare aggressive and nonaggressive dementia
patients on a series of variables. We present and contrast aggressive
and nonaggressive patients on sociodemographic characteristics
(age, gender, race, education); general medical health (General
Medical Health Rating); identity of primary caregiver; dementia
characteristics (type, severity of cognitive impairment, severity of
impairment in activities of daily living); and dementia-associated
psychopathology (severity of depressive symptoms, delusions, hallu-
cinations, sleep disorder).

A final purpose of the study was to investigate the relationship
between depression and physically aggressive behavior, after adjust-
ment for other important variables. We defined moderate-severe
depression as a score higher than 12 on the Cornell Scale for Depres-
sion in Dementia and compared patients with depression to those
without (i.e., having a score of 12 or less). A series of bivariate and
multivariate logistic regression models were estimated to quantify
the relationship between physically aggressive behavior and depres-
sion and the associations between aggressive behavior and other
variables. The dependent variable was the presence or absence of ag-
gressive behavior, and the independent variable was depression or
one (or more) of the other variables. In secondary analyses, the score
on the Cornell Scale for Depression in Dementia was used as a con-
tinuous measure in place of moderate-severe depression in otherwise
identical regression models. The findings were similar, and so the re-
sults from the initial analyses only are reported.

RESULTS

Among the 541 dementia patients examined, 79
(15%) had exhibited physically aggressive behavior
during the 2 weeks before the evaluation. Table 1 con-

67



PHYSICAL AGGRESSION AND DEMENTIA

TABLE 1. Characteristics of Community-Residing Elderly Subjects With Dementia Who Did or Did Not Exhibit Physically Aggres-

sive Behavior in the 2 Weeks Before Evaluation

Significant Associations

With Aggressive Behavior (p<0.05)

95%
Aggressive Nonaggressive Total Group Odds Confidence G
Variable (N=79) (N=462) (N=541) Ratio? Interval (df=1) p
Demographic and general
health characteristics
Mean SD Mean SD Mean SD
Age (years) 75.5 9.8 75.2 9.9 75.2 9.9
Education (years) 11.7 3.8 12.2 3.8 12.1 3.6
N % N % N %
Male gender 37 47 187 40 224 41 2.04 1.26-3.29 8.3 0.003
Nonwhite race 17 22 83 18 100 18
Caregiver spouse 45 57 209 45 254 47
General medical health
Excellent 0 0 83 18 83 15
Good 43 54 268 58 311 57
Fair 36 46 101 22 137 25
Poor 0 0 10 2 10 2
Dementia and psychopa-
thology characteristics
Mean SD Mean SD Mean SD
Score on Mini-Mental
State 134 8.2 17.6 7.0 17.0 7.3 1.08 1.04-1.12 187 <0.0001
Score on Psychogeriat-
ric Dependency Rating
Scale activities of daily
living subscale 12.0 9.8 5.5 6.9 6.5 7.7 1.09 1.05-1.13 28.6 <0.0001
N % N % N %
Type of dementia
Alzheimer’s disease 37 47 259 56 296 55
Vascular dementia 16 20 83 18 99 18
Other 26 33 120 26 146 27
Psychopathology
Depression® 29 37 69 15 97 18 3.33 1.78-6.25 18.6  <0.0001
Delusions® 44 56 116 25 160 30 3.78 2.31-6.17 28.1 <0.0001
Hallucinations® 22 28 51 11 73 13 3.17 1.79-5.62 15.6 <0.0001
Sleep disorder® 33 42 111 24 144 27 2.29 1.39-3.74 10.8 0.01

2 For presence versus absence of variable or, in the case of scores, for each point of increase.
b Score higher than 12 on the Cornell Scale for Depression in Dementia.

¢ DSM-IV.

tains data on the total group of study participants,
those who had not exhibited aggressive behavior in the
past 2 weeks, and those who had exhibited aggressive
behavior in the last 2 weeks. The relationship between
each of these variables and the likelihood of physically
aggressive behavior was explored in bivariate logistic
regression models with physically aggressive behavior
as the dependent variable. Results are included in the
table only for the variables with statistically significant
associations with aggressive behavior (p<0.05). As ex-
pected, participants with moderate—severe depression
(score higher than 12 on the Cornell Scale for Depres-
sion in Dementia) were more likely to be physically ag-
gressive. In addition, men were twice as likely as
women to be aggressive. Participants with more severe
dementia (lower Mini-Mental State score) or greater
impairment in activities of daily living (higher score on
the Psychogeriatric Dependency Rating Scale subscale
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for activities of daily living) were also more likely to be
aggressive. Those with delusions, hallucinations, or
sleep disorder were also more likely to be aggressive.

None of the other variables assessed had a signifi-
cant association with physically aggressive behavior in
the bivariate regression models (in all cases, p>0.06).
Thus, aggressive behavior did not appear to be related
to education, identity of caregiver, or status of general
medical health. Patients with Alzheimer’s disease,
those with vascular dementia, and those with other
types of dementia were all equally likely to exhibit ag-
gressive behavior.

In the multivariate logistic regressions, we first in-
cluded all variables significant in the bivariate models:
moderate—severe depression, gender, Mini-Mental
State score, score on the activities of daily living sub-
scale of the Psychogeriatric Dependency Rating Scale,
delusions, hallucinations, and sleep disturbance. In this
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model, depression (odds ratio=2.41 for depressed ver-
sus nondepressed, x?=5.8, df=1, p=0.02), gender (odds
ratio=3.06 for men versus women, X2=10.0, df=1, p=
0.002), and greater impairment in activities of daily
living (odds ratio=1.06 for each point increase in score,
x2=6.0, df=1, p=0.01) each retained a significant asso-
ciation with physically aggressive behavior. None of
the other variables was significantly associated with
physically aggressive behavior (in all cases, p>0.09). A
final model was estimated that included only depres-
sion (odds ratio=2.73, x*=9.0, df=1, p=0.003), gender
(odds ratio=2.47, x*=7.7, df=1, p=0.006), and score
on the activities of daily living subscale of the Psycho-
geriatric Dependency Rating Scale (odds ratio=1.09,
x2=18.8, df=1, p<0.0001).

DISCUSSION

In this large consecutive series of patients with de-
mentia, we found the frequency of physically aggres-
sive behavior in the past 2 weeks to be 15%. Patients
with more depressive symptoms, those with greater
impairment in activities of daily living, and those who
were men were the most likely to exhibit aggressive be-
havior. This maybe an overestimation of the true prev-
alence of aggressive behavior in the community, since
such behaviors probably increase the likelihood of re-
ferral to a clinical setting. However, the estimate is in
accord with those in most other studies on the issue (5—

18). There is wide agreement that physical aggression
is not exhibited by the great majority of dementia pa-
tients residing in the community.

To our knowledge, the association between depres-
sion and physically aggressive behavior in dementia
has not been reported previously. We know of only one
other published report of a study of the relationship
between aggressive behavior and depression, and it
showed no association between the two (10). How-
ever, the investigators in that study used a less system-
atic quantification of depressive symptoms and a
broader definition of aggression. Furthermore, the
number of subjects was much smaller, so that the fail-
ure to detect a relationship between aggressive behav-
ior and depression may have been due to type Il error.
It is interesting that after we adjusted for depression
and other significant variables in the multivariate re-
gression model, other types of psychopathology, such
as delusions, hallucinations, and sleep disorder, were
no longer significantly associated with physically ag-
gressive behavior.

Given that major and minor depression affect almost
50% of patients with Alzheimer’s disease (19) and
since substantial numbers of patients with other forms
of dementia suffer from depressive symptoms (20), the
identification and treatment of depression in dementia
patients is an important approach to managing physi-
cal aggression. Several treatments are available for de-
pression in dementia, including antidepressant medica-
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tions (28, 29), behavioral treatments (30), and ECT (V.
Rao and C.G. Lyketsos, unpublished).

Impairment in activities of daily living in demented
patients is associated with depression (19). Moreover,
as we report here, physically aggressive behavior is re-
lated to both depression and impairment in activities
of daily living. Thus, it is possible that for some pa-
tients impairment in activities of daily living is the pri-
mary problem leading to both aggressive behavior and
depressive symptoms, such as dysphoria, anger, and
low frustration tolerance. For these latter patients, the
best interventions for treating both the depressive
symptoms and the physically aggressive behavior
would be ones that help patients adapt to their impair-
ment in activities of daily living.

This work confirms that of others (6, 9) suggesting
that male gender is important to the development of
aggression in dementia patients. This is not unexpected
since men are more likely than women to be aggressive
overall (31). Several mechanisms, including hormonal
and cultural factors, might be involved. The possibility
that androgens, testosterone specifically, play a role in
the development of aggression in dementia patients has
received some support from reports in the literature
that aggressive men with dementia become less aggres-
sive with antiandrogen therapy using leuprolide (32)
or progestins (33).

The relationship between greater impairment in ac-
tivities of daily living and physical aggression, present
even after adjustment for severity of dementia, sug-
gests that a substantial proportion of physically ag-
gressive behavior may occur while caregivers are pro-
viding assistance with activities of daily living. This
relationship between aggressive behavior and efforts to
provide assistance with activities of daily living is a
common problem in nursing homes (34). Whether the
functional decline is due to dementia or general medi-
cal impairment (both of which are likely involved), the
provision of assistance with basic daily 11V1ng activities
to dementia patients can lead to aggressive behavior,
particularly if caregivers are inexperienced or them-
selves impaired. Therefore, one avenue for managing
aggressive behavior in dementia patients is to identify
the instances of aggressive behavior that occur during
daily care and to teach caregivers at home better ap-
proaches to daily care. Additionally, since impairment
in activities of daily living is itself associated with de-
pression (19), it is occasionally possible that both
physically aggressive behavior and impairment in ac-
tivities of daily living are due to depression. Therefore,
some patients with physically aggressive behavior
might also show improvements in activities of daily liv-
ing if their depression is identified and treated.

Our finding that the relationship between delusions
or hallucinations and aggressive behavior is no longer
significant after adjustment for depression and other
variables builds on others” work showing links be-
tween these mental phenomena and physically aggres-
sive behavior (10, 11, 18). The latter studies relating
physical aggression to psychosis did not account for
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the relationship between psychosis and depression. We
propose that the association of delusions and halluci-
nations with physically aggressive behavior, observed
in this study in the bivariate analyses, is mediated in
part by the presence of depression. However, we do
not wish to downplay the importance of delusions and
hallucinations in the development of aggression. Good
clinical care of dementia patients requires the identifi-
cation and treatment of depression, sleep disorders, de-
lusions, and hallucinations, since there is anecdotal ev-
idence that this leads to reductions in aggression.

While the relationships between physically aggres-
sive behavior and multiple variables were examined in
this study, much of the variance in aggressive behavior
is still unexplained. Thus, there are many other factors
involved in its development. These factors may be in-
tertwined with depression, male gender, and impair-
ment in activities of daily living. One important such
variable is location of the brain involvement of the de-
menting disease, regardless of cause. Patients in whom
the dementing disease leads to imbalances of impor-
tant neurotransmitter systems are more likely to ex-
hibit physically aggressive behavior. For example,
pathologic studies have shown that damage to the se-
rotonergic system (35), relative preservation of the do-
paminergic system (36), and a higher number of a; ad-
renergic receptors in the cerebellum (37) are associated
with aggression in dementia.

It is important to appreciate that aggression in de-
mentia patients is best approached as a nonspecific
symptom. In clinical settings it is critical to evaluate
systematically all patients who are aggressive. Such an
evaluation (for example, as proposed in reference 1)
must first define the aggression exhibited by each pa-
tient and its temporal characteristics. This is followed
by a review of the history, examination of the patient
(both physical and mental status), necessary labora-
tory studies, and then a review of potential contribu-
tors to aggression. As we demonstrate in this research,
depressive symptoms and interactions during activities
of daily living appear to be important contributors to
aggression that must be treated or managed. Addition-
ally, other coexisting psychopathology must be treated
as well. Investigations are also necessary to rule out
any relationship between aggression and an active gen-
eral medical condition, such as a urinary tract infec-
tion, or the use of an excessive number of medications.

A few limitations of this study must also be consid-
ered. First, this is a consecutive series of a clinical sam-
ple. While this sampling method may limit our ability
to estimate the prevalence of physically aggressive be-
havior in community-residing patients with dementia,
there is no reason to expect that it would affect the re-
lationship between aggression and depression or other
variables. Second, we did not examine an exhaustive
set of variables that might have been associated with
aggression. In particular, caregiver variables were not
adequately assessed. Third, we did not collect further
details on the physically aggressive behavior exhibited,
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such as its severity or frequency, which might have
been important in further understanding the correlates
of aggression in the sample. Fourth, this was a cross-
sectional study, which limits our ability to make causal
inferences. Finally, while we have shown a relationship
between aggression and depression, we cannot be con-
fident that treatment and resolution of depression
would lead to resolution of the aggression.
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