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To estimate the prevalence of, and develop norms
for, significant agitation in community-dwelling
persons with Alzheimer’s disease (AD), the au-
thors applied three different criteria to persons
with AD (n�235) and normal elderly control
subjects (NEC; n�64). The criteria were used to
identify the minimum total score on the Cohen-
Mansfield Agitation Inventory (CMAI) that rep-
resents significant or “excessive” agitation and to
estimate its prevalence. The “ultraliberal” crite-
rion resulted in 99.1% of persons with AD and
56.6% of NEC being classified as “excessively”
disturbed. The “liberal” and “conservative” crite-
ria classified 66.7% and 68.2% of persons with
AD, and no NEC, as “excessively” disturbed. The
authors conclude that the best estimate of preva-
lence of excessive agitation in this population is
67.5%, and that individuals with CMAI scores of
0 to 14 probably should not be considered to have
excessive agitation.
(The Journal of Neuropsychiatry and Clinical

Neurosciences 2002; 14:11–18)

Although researchers and clinicians are in agree-
ment that agitation is a serious problem in persons

with Alzheimer’s disease (AD), estimates of the preva-
lence of agitation, especially in AD, differ greatly. Recent
estimates include those of Reisberg et al.,1 who found
symptoms of agitation in 48% of the medical charts they
reviewed from outpatients with probable AD. Devan-
and et al.2 reported that 55% of the 106 outpatients with
probable AD they studied exhibited motor agitation.
Levy et al.3 found agitation in 28% to 32% of 181 out-
patients with probable AD; Mega et al.4 reported that
symptoms of agitation were observed in 60% of the 50
persons with probable AD in their study, and Devanand
et al.5 found “behavioral disturbance” in 51.9%, but
“wandering or agitation” in 38.7% of their sample of 235
subjects with probable AD. Most recently, Lyketsos et
al.6 reported that 22% of 214 persons from the commu-
nity with probable AD exhibited symptoms of agitation,
whereas Haupt et al.7 found agitation in 88% of outpa-
tients with probable AD seen in their clinic.
Among the issues underlying the diversity of these

prevalence estimates are the range of symptoms in-
cluded under the different definitions of agitation
and the variety of instruments employed in the assess-
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TABLE 1. Demographic and background data for NEC and AD
subjects

Characteristic
NEC
(n�64)

AD
(n�235)

Age, years 70.3�8.8 72.3�9.0
Gender, % female 62.5 61.0
Ethnicity, % white 98.4 92.3
MMSE 29.3�1.3 12.8�7.9
Education, years 13.8�2.9 13.2�2.9
BRSD total score 4.7�8.3 30.2�20.4
CMAI total score 3.7�6.9 27.6�20.9
On psychotropics at baseline visit, % 1.6 4.5

Note: Values are mean�SD except where noted. NEC�normal
elderly control group; AD�Alzheimer’s disease group;
MMSE�Mini-Mental State Examination; BRSD�Behavior Rating
Scale for Dementia; CMAI�Cohen-Mansfield Agitation Inventory.

ment of those symptoms. Many types of behavioral dis-
turbances are termed “agitation.” Although Cohen-
Mansfield and Billig8 provided a concrete definition of
agitation, the collection of symptoms included may be
more appropriate for elderly nursing home residents
than community-dwelling persons with diagnoses of
AD, whose behavioral disturbance may differ in specific
ways from the agitation observed in other populations.9

In fact, each of the above-cited studies defined “agita-
tion” as that set of symptoms represented on the assess-
ment instrument employed.
Although agitation is only one type of behavioral dis-

turbance, the symptoms typically associated with agi-
tation by one author or instrument may be classified
more or less specifically by another. An example is pro-
vided by the comparison of the Cohen-Mansfield Agi-
tation Inventory (CMAI)10 and the Behavior Rating
Scale for Dementia (BRSD),11 where restlessness, un-
cooperativeness, and verbal aggression are all consid-
ered symptoms of agitation on the CMAI but are ele-
ments of subscores representing irritability/aggression,
behavioral dysregulation, and inertia, respectively, on
the BRSD. Although we use the terms “agitation” and
“behavioral disturbance” somewhat interchangeably,
our analyses are focused on clinically important behav-
ioral disturbance that excludes, to the extent possible,
significant psychopathology (e.g., delusions, depres-
sion, hallucinations) and which may comprise disrup-
tive symptoms that are essentially unrelated to each
other.
In spite of sometimes dramatic prevalence rates, the

rate of medication prescriptions for the treatment of ag-
itation or behavioral symptoms is quite low—less than
20% in all of the studies cited above in which this infor-
mation was provided. It may therefore be the case that
prevalence of agitation has been determined in a way
that overstates (or understates) its true clinical impact.
In this study we sought to define “normal” levels of
behavioral symptomatology, in order to evaluate vari-
ous estimates of the prevalence of agitation in persons
with probable AD. By establishing a normal range for
these behavioral symptoms, we hoped to 1) derive an
estimate of their prevalence in AD that closely repre-
sents the subpopulation most likely to be treated or to
seek intervention; and 2) establish criteria such that per-
sons with AD who exhibit behavioral symptoms below
this threshold will not be considered “agitated.”

METHODS

We evaluated the prevalence of agitated behaviors at the
initial assessment of a population of persons with prob-

able AD residing in the community and a cohort of nor-
mal elderly control subjects (NEC), who were all partic-
ipants in a clinical trial designed to evaluate assessment
instruments for clinical studies of AD.12

Subjects
These subjects and the clinical trial in which they par-
ticipated have been described elsewhere.12–14 Subjects
were recruited to participate in a 12-month, multicenter
clinical study carried out by the Alzheimer’s Disease
Cooperative Study to evaluate cognitive and behavioral
instruments for use in studies of persons with AD. All
were participants in ongoing clinical studies at the cen-
ters from which they were recruited. Informed consent
was obtained for all participants (from the caregivers for
AD patients).
Normal elderly control subjects (NEC) were 64 in-

dividuals, and patients (AD) were 235 community-
dwelling individuals with National Institute of Neu-
rological and Communicative Disorders and Stroke–
Alzheimer’s Disease and Related Disorders Association
(NINCDS-ADRDA)–based diagnosis of probable AD.15

All participants either lived with an informant or had
contact with a knowledgeable informant of at least 6 to
8 hours per week, not all in one day. Demographic and
background data for the two groups are presented in
Table 1.
Patients were required to discontinue all psychoac-

tive medication for 4 weeks prior to the baseline visit,
except for patients with Mini-Mental State Examination
(MMSE)16 scores of less than 10, for whom the protocol
specified that continuation on drug was permitted
(n�11). With the exception of this small portion (4.5%)
of the AD group, the medications described here were
reported by the informant as having been prescribed
within the 3 months prior to the baseline visit (i.e., were
being taken at baseline) at which the behavioral symp-
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toms (described below and included in Table 4) were
assessed. Individuals on nonpsychoactive medication
were required to have stable doses for 4 weeks prior to
baseline. Participants in clinical trials for behavioral in-
terventions were not eligible.

Materials
Agitation was assessed with the Cohen-Mansfield Ag-
itation Inventory (CMAI),10 an instrument that has
been found to be valid, reliable, and very specific to
agitated behaviors as opposed to other domains of psy-
chopathology.17 The version of the CMAI used in this
study comprises 38 items, 36 of which represent ob-
servable symptoms of agitation (items 37 and 38 in-
quire if there is any behavior not covered by the ques-
tionnaire, and if there is a time of day when behaviors
are most disturbed). This version is identical to the
CMAI-Community version but includes one additional
item, which assesses the frequency of “strange move-
ments” (item 23). The instrument is administered by a
technician (not a physician) to a caregiver, who rates
each symptom for its frequency in the previous 2-week
period on a 7-point scale. The ratings are “never oc-
curred” (rated 0), “less than once a week” (rated 1), “once
or twice a week” (rated 2), “several times a week”(rated
3), “once or twice a day” (rated 4), “several times a day”
(rated 5), or “several times an hour” (rated 6).18 We used
the total CMAI score in our prevalence estimates (al-
though see Tractenberg et al.,9 who suggest item analyses
rather than total score analysis). In addition, we used an
independent measure of agitation taken from another in-
strument for measuring psychopathology, the CERAD
Behavior Rating Scale for Dementia (BRSD).11,19

Statistical Methods
We derived three estimates of the prevalence of agitation
in these AD outpatients, “ultraliberal,” “liberal,” and
“conservative.” The “ultraliberal” estimate was based
on previous prevalence reports: any person who was
reported to have at least one symptom (i.e., a CMAI total
score�0) was termed “agitated.”
For the second estimate, we identified the highest

score achieved by the NEC group and used this to es-
tablish a “liberal” estimate, such that any person who
scored above this level (i.e., a CMAI total score above
the maximum achieved by any NEC) was termed “agi-
tated.” Previous studies of the distribution of behavioral
scores achieved by NEC14 suggested that NEC would
score somewhere above zero, and so this estimate was
considered to be less liberal than the “ultraliberal” one
based on a total score of zero.
Finally, we used endorsement of the BRSD item “ag-

itation” (“observable signs of emotional distress,” item

19) to estimate the prevalence of agitation in the group.
Thus, if 76% of the AD group had endorsed item 19 on
the BRSD, for example, then our “conservative” esti-
mate of the prevalence of agitation would be 76%. Then
we would find the corresponding CMAI total score rep-
resenting the 24th percentile (where 76% of the group
had higher total CMAI scores), and that CMAI total
score would be the cutoff under the “conservative” es-
timate of prevalence.
A second BRSD item assesses physical agitation and

restlessness, without emotional component (item 24),
and was also considered for this estimation of “agita-
tion.” It was not included because there are several
items on the CMAI that assess restlessness, pacing,wan-
dering, and other elements of physical agitation (BRSD
item 24), but there is no item on the CMAI that directly
assesses “observable signs of emotional distress” (BRSD
item 19). (See Weiner et al.20 for a discussion of the com-
parability of these two instruments.) For the greatest de-
gree of validity, we selected BRSD item 19, which does
not overlap with the CMAI but which still assesses ag-
itation.
The end results were CMAI total score cutoffs derived

under each of the three criteria and the estimates of the
prevalence of agitation in the AD group derived under
each. We calculated the proportion of the group desig-
nated “agitated” under each definition (ultraliberal, lib-
eral, and conservative) to whom psychotropic medica-
tions were prescribed for behavioral symptoms.
Additionally, we calculated the estimates of prevalence
of behavioral disturbance in the NEC group based on
each definition.
We hypothesized that one of our estimates would

result in the fewest NEC being classified as “agitated”
and the greatest proportion of AD classified as “agi-
tated” having been prescribed psychotropics for their
symptoms. “Psychotropic medications” were those
medications reported by a knowledgeable informant to
be currently prescribed at the screening visit, namely:
benzodiazepines, anticonvulsants, antidepressants, tran-
quilizers, barbiturates, anxiolytics, sedatives and hypnot-
ics, and antimanic agents.
Once we identified the best estimate of the highest

CMAI score an individual can achieve without being
considered to be behaviorally disturbed, we then com-
pared, via chi-square tests, the NEC andADgroupswho
fell below this cutoff (i.e., were considered not to be ag-
itated) on their respective endorsement rates of each of
the 36 CMAI items that represent observable symptoms.
CMAI items are considered “endorsed” if the frequency
rating is at least once or twice a week in the previous 2
weeks (i.e., a rating of at least 2 on a scale from 0 to 6).9

BRSD frequency ratings are assigned differently (see
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ref.19), but “endorsed” for an item on the BRSD is also
represented by a rating of at least 2.
Mann-Whitney tests were then used to compare the

frequency ratings of each CMAI item across the groups
(NEC and AD), over all patients (regardless of whether
total CMAI score was above the cutoff), in order to de-
scribe the relative prevalence and frequency of each
symptom in each cohort overall. Holm adjustment21was
employed to account for the multiple comparisons
when the endorsement of each item or the mean fre-
quency rating of each item for AD was compared with
that for NEC.

RESULTS

Under the ultraliberal criterion (any person with a
CMAI score�0 was considered “agitated”), 56.2% of
NECwere classified as “agitated,” comparedwith 99.1%

of AD (all but 2 patients). One NEC had been prescribed
a psychotropic at screening (imipramine, for bladder con-
trol); 18.2% of patients with AD having CMAI scores�0
had been prescribed psychotropics at screening.
The highest CMAI total score at baseline for a person

in the NEC group was 48; however, the rest (98.4% of
this group) scored at or below 14. Because of the wide
difference between this NEC subject and the rest of the
NEC cohort, the individual with the score of 48 was con-
sidered an outlier and was excluded from group com-
parisons. Therefore, we took CMAI�14 to be the cutoff
score under the liberal criterion, so that any person with
a CMAI total score �15 was considered “agitated.” Only
1 NEC (1.6% of this group), with the outlying CMAI
score, would have qualified as “agitated” under this lib-
eral criterion.
Under the liberal criterion, 68.2% of AD qualified as

“agitated”; of these, 22.1% had been prescribed psycho-
tropics at screening. Of the individuals with AD whose

TABLE 3. Psychotropics and reasons for prescription for individuals classified and those not classified as ‘‘agitated’’

Status Medication Type Reason Prescribed

Not classified as “agitated”
(CMAI�14)

Non-benzodiazepine tranquilizer (buspirone)
Hypnotic (chloral hydrate)
Antipsychotic (hydroxyzine pamoate, perphenazine)
Antinauseant (promethazine)

Anti-anxiety/anxiety
Sleeplessness
Sleep; antidepressant
Nausea

Classified as “agitated”
(CMAI�15)

Benzodiazepine tranquilizer (lorazepam, alprazolam,
diazepam, oxazepam)

Agitation; anxiety; sleep

Non-benzodiazepine tranquilizer (buspirone) Agitation/behavior; anxiety; mood elevation/crying
Hypnotic (chloral hydrate, temazepam) Agitation; sleep/insomnia
Antipsychotic (haloperidol, molindone, perphenazine,

thioridazine)
Agitation; anxiety; behavior; hallucinations/ violent

behavior; night restlessness
Anticonvulsant/antimanic (carbamazepine,

divalproex sodium)
Agitation; behavior; sexual aggressiveness

Antidepressant, tricyclic (imipramine) Agitation
Anti-depressant, atypical (trazodone) Depressive symptoms/depression
Antidepressant, atypical used for sedation (trazodone) Sleep/insomnia; nerves
Antidepressant, tricyclic used for pain control

(amitriptyline)
Osteo pain and sleep

Antidepressant, SSRI (sertraline, fluoxetine) Behavior; memory problems

Note: CMAI�Cohen-Mansfield Agitation Inventory; SSRI�selective serotonin reuptake inhibitor.

TABLE 2. Results of three criteria for classifying NEC and AD as ‘‘agitated’’ or not

Ultraliberala Liberalb Conservativec

CMAI total score cutoff 0 14 14
% NEC “misclassified” 56.2 0d 0d

Estimate of prevalence of “agitation” in AD, % 99.1 68.2 66.7
% of AD classified as “agitated” who are on psychotropics 18.2 22.1 22.1
% of psychotropic prescriptions specifically for behavior/agitation 42.1 48.0 48.0

Note: CMAI�Cohen-Mansfield Agitation Inventory; NEC�normal elderly control subjects; AD�subject with Alzheimer’s disease.
aCMAI score �0.
bCMAI score �highest reasonable NEC score.
cCMAI score representing percentile of AD endorsing “agitation” (Behavior Rating Scale for Dementia item 19).
dExcludes the NEC outlier. With that individual, this value is 1.6%.
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CMAI total scores were below the liberal cutoff (i.e.,
CMAI�14), 9.6% (7 individuals with a total of 8 pre-
scriptions) had also been prescribed psychotropics.
The conservative criterion, endorsement (frequency

rating of 1 or more days in past month) of the single
item “agitation” from the BRSD, resulted in 66.7% of AD
patients being classified as “agitated.” This percentile
was applied to the frequency listing of CMAI total
scores for the AD patients and corresponded to a CMAI
cutoff of 14, the same score as was identified by the “lib-
eral” criterion. Table 2 presents the results of the three
criteria in terms of CMAI total score cutoff, prevalence
estimate, specificity (with respect to NEC), and psycho-
tropic prescription rates.
When we examined the proportion of NEC who en-

dorsed item 19 from the BRSD, we found that 29.7% of
NEC would have been classified as “agitated” if we had
used item 19 by itself to estimate prevalence of agitation
in NEC subjects (rather than using its endorsement to
generate a prevalence estimate–derivedCMAI score cut-
off). When we applied the 66.7 percentile derived from
the BRSD item-19 endorsement to the CMAI total scores,
we found that one NEC subject (1.6%) would have been
classified as “agitated,” the single NEC subject with the
CMAI score of 48.
Among the 160 persons with AD whose CMAI total

scores were characterized as representing excessive dis-
turbance under the “liberal” and “conservative” defi-
nitions (i.e., �15), 48% of 50 psychotropic prescriptions
were for behavioral disturbance, 28% were for sleep-
lessness, insomnia, or night restlessness; 22% were for
anxiety or depressive symptoms; and 2% (n�1) were
for other reasons (memory problems). Among persons

with AD not classified as behaviorally disturbed (i.e.,
CMAI�14), 6 of 7 psychotropic prescriptions were for
depressive symptoms and sleep-related disturbances (3
prescriptions for each symptom); the remaining onewas
for nausea.
Psychotropic medications and their indications, re-

ported at baseline by knowledgeable informants, for
disturbed/nondisturbed persons with AD under the
liberal and conservative criteria are listed in Table 3.
Under the ultraliberal criterion, 42% of the 57 psycho-

tropic prescriptions were specifically for behavioral dis-
turbance; the seven prescriptions described above for
individuals with CMAI scores �14 apply to individuals
classified as “agitated” under this criterion.
Chi-square tests showed that none of the three criteria

resulted in differential rates of classification of men and
women with AD as “agitated” (conservative: men,
60.9%; women, 70.4%; v2�2.3, not significant; liberal:
men, 97.8%; women, 100%; v2�3.1, not significant;
ultraliberal: men, 64.1%; women, 70.9%; v2�1.9, not sig-
nificant). Although Mann-Whitney testing indicated
that individuals classified as agitated by the “liberal”
and “conservative” criteria had significantly lower
MMSE scores (Z�–5.3, P�0.001), Figure 1 suggests that
individuals with MMSE scores across its range (0–30)
fall into both agitated and nonagitated categories.
To compare the symptomatology exhibited by all

NEC (except the outlier) and those persons with AD
whose CMAI scores were 14 or less (i.e., not disturbed),
we compared the rates of endorsement, as defined
above, on the CMAI items. The comparisons of endorse-
ment rates on only 8 of the 36 items had pre–Holm ad-
justment P-valued less than 0.05. More persons with AD
than NEC endorsed 5 of these 8 items: repetitiveness,
restlessness, pacing, handling things inappropriately,
and temper outbursts (items 1, 14, 15, 19, and 24). The
other 3 of these 8 items were endorsed by more NEC
than persons with AD: verbally threatening or insulting,
verbally bossy or pushy, and physical sexual advances
(items 9, 11, 13). After Holm adjustment of the P-values,
only one difference in endorsement rates, AD�NEC on
repetitiveness (item 1), remained significant (data not
shown).
We then compared the mean frequency ratings for

each item across the study groups (all AD vs. NEC) and
calculated the endorsement rates in each group, for de-
scriptive purposes. Table 4 contains the mean frequency
ratings, as well as the endorsement rates, per item for
the NEC (except the single high-scoring outlier subject)
and the entire AD group.
Whenwe considered the entire sample of community-

dwelling persons with AD, roughly 67.5% of whom we
could classify as “behaviorally disturbed,” we found

FIGURE 1. MMSE scores by CMAI total scores at baseline visit,
AD patients only. MMSE�Mini-Mental State
Examination; CMAI�Cohen-Mansfield Agitation
Inventory.
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that frequency ratings were significantly higher for AD
than for NEC for half of the 36 items: repetitiveness;
irrelevant verbal interruptions; strange noises; scream-
ing, shouting or howling; complaining; unwarranted re-
quests for attention; uncooperativeness; verbal threat-
ening/insulting; restlessness; pacing; trying to get
outside; inappropriate dressing/undressing; repetitious
mannerisms; inappropriate handling of objects; hoard-
ing; hiding; temper outbursts; and grabbing/clinging to
people (items 1, 3, 4, 5, 6, 7, 8, 9, 14, 15, 16, 17, 18, 19,
21, 22, 24, and 29; all Holm-adjusted P-values�0.05).
One of the 36 symptoms of agitation (repetitiveness)

was rated by 17.5% of these NEC as occurring at least
once or twice per week; more than 5% of this sample
endorsed 6 of 36 items: repetitiveness, relevant verbal
interruptions, complaining, verbal bossiness, and ver-

bal and physical sexual advances (items 1, 2, 6, 11, 12,
and 13).

DISCUSSION

Limitations of this study include the relatively high level
of education of the participants and the relatively low
percentage of minority representation. The very low
level of behavioral disturbance, in general, in the patient
population made this group ideal for investigating the
lower limit of the range of agitated behaviors in AD.
Two independent criteria for classifying individuals

as behaviorally disturbed were found to correspond to
a CMAI total score of 15 or higher; we therefore con-
clude that for community-dwelling individuals with

TABLE 4. Frequency rating of CMAI items (mean�SD) and percentage that endorsed each item per group

NEC (n�63) AD (n�235)

CMAI Item Mean�SD % Mean�SD %

1. Is repetitivea 0.4921�1.0298 17.5 3.4826�2.1549 77.0
2. Relevant verbal interruptions 0.3810�0.7917 12.7 0.9957�1.5483 27.8
3. Irrelevant verbal interruptionsa 0.9524�0.3900 3.2 1.4675�1.9241 36.8
4. Makes strange noises, including laughter/cryinga 0.3175�0.2520 1.6 0.9270�1.7857 21.9
5. Screams, shouts, or howlsa 0.0000�0.0000 0.0 0.3948�1.0861 11.6
6. Complains or whinesa 0.4603�0.9643 15.9 1.5172�1.8771 39.2
7. Unwarranted requests for attention or helpa 0.3175�0.2520 1.6 0.9099�1.6572 21.9
8. Is negative, uncooperative, unwillinga 0.7937�0.3725 3.2 1.3793�1.6071 40.9
9. Curses or is verbally threatening/insultinga 0.1587�0.6770 4.8 0.6883�1.2642 20.8
10. Spitting 0.0000�0.0000 0.0 0.1974�0.8683 5.2
11. Verbally bossy or pushy 0.3333�0.8799 11.1 0.6336�1.2924 17.7
12. Verbal sexual advances 0.2581�0.8481 8.1 0.2035�0.6835 6.5
13. Physical sexual advances/exposure 0.2742�0.7718 11.3 0.1897�0.7607 5.6
14. Restless or fidgetya 0.1429�0.5918 3.2 2.5708�2.3203 58.4
15. Paces or wanders aimlesslya 0.0000�0.0000 0.0 2.0472�2.3530 45.1
16. Tries to get out, sneak out, or enter other placesa 0.0000�0.0000 0.0 0.4807�1.1747 13.7
17. Dresses or undresses inappropriatelya,b 0.1587�0.1260 0.0 0.5348�1.2766 14.8
18. Repetitious mannerismsa 0.6349�0.3535 3.2 1.5966�2.1973 36.9
19. Handles things inappropriatelya,b 0.1587�0.1260 0.0 1.7940�2.0866 43.3
20. Grabs or snatches things from others 0.0000�0.0000 0.0 0.1674�0.6381 4.7
21. Hoards or collects objectsa 0.0000�0.0000 0.0 1.1416�1.8434 27.9
22. Hides objectsa 0.0000�0.0000 0.0 1.0858�1.7620 27.5
23. Strange movements 0.0000�0.0000 0.0 0.4163�1.2876 9.4
24. Temper outburst/verbal, nonverbal expressions of angera 0.1587�0.4098 1.6 1.0687�1.3786 34.3
25. Hits people, self, or objects 0.0000�0.0000 0.0 0.2189�0.7764 6.4
26. Kicks people or objects 0.0000�0.0000 0.0 0.1030�0.5395 2.6
27. Throws things or knocks objects off surfaces 0.0000�0.0000 0.0 0.1760�0.6753 5.2
28. Tears or destroys objects/property 0.0000�0.0000 0.0 0.1631�0.6493 3.9
29. Grabs onto or clings to peoplea 0.0000�0.0000 0.0 0.5322�1.3958 12.9
30. Pushes other people 0.0000�0.0000 0.0 0.6867�0.3276 2.1
31. Bites people or things 0.0000�0.0000 0.0 0.2146�0.1724 0.4
32. Scratches people, self, or things 0.0000�0.0000 0.0 0.7296�0.5324 1.7
33. Hurts self with harmful object 0.0000�0.0000 0.0 0.4292�0.6551 0.0
34. Hurts others with harmful object 0.0000�0.0000 0.0 0.4292�0.6551 0.0
35. Appears to fall intentionally 0.0000�0.0000 0.0 0.4292�0.6551 0.0
36. Eats/drinks nonfood substance 0.0000�0.0000 0.0 0.8155�0.4124 1.7

Note: All NEC subjects except a single outlier (with total score�48) are represented. All AD subjects are represented. CMAI�Cohen-
Mansfield Agitation Inventory; NEC�normal elderly control group; AD�Alzheimer’s disease group.

aSignificant difference in mean frequency rating across groups: AD�NEC.
b‘‘Endorsed’’ includes ratings of 2 or more on a scale from 0 to 6, so it is possible for the endorsement rate to be zero (all ratings 1 or 0)

while the mean frequency rating is greater than zero.
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AD, CMAI total scores of 14 or lower should not be con-
sidered to fall into the behaviorally disturbed range.
Practically speaking, individuals with CMAI scores of

14 or less would not be good candidates for clinical stud-
ies of behavioral symptoms (and/or their treatment),
although such individuals would be ideal subjects in
clinical studies that monitor the emergence of new
symptoms. Both a “conservative” and a “liberal” ap-
proach to defining “excessive” agitation resulted in the
same CMAI total score cutoff, 14 points. When we com-
pared persons with AD classified as “not disturbed” un-
der this criterion against NEC in terms of the presence
of symptoms of agitation that were endorsed, we found
that a significantly greater proportion of persons with
AD than NEC endorsed only 1 of 36 items. This suggests
that persons with AD classified under this criterion as
“not disturbed” are not different from normal control
subjects in their behavioral symptomatology, and that
excessive agitation is not present in this subsample of
persons with AD.
Based on the results of these two approaches to clas-

sifying individuals as “behaviorally disturbed” or “ag-
itated” (using the highest reasonable NEC score and us-
ing endorsement of BRSD item 19), we conclude that the
prevalence rate of agitation in community-dwelling per-
sons with AD is approximately 67.5%. This value ismost
consistent with the findings of Mega et al.,4 is least con-
sistent with the most recent estimates (22%;6 88%7), and
is considerably higher than the prevalence estimate of
44% for global agitation22 that represented the median
across earlier studies.
Although the ultraliberal definition of agitation may

have been highly sensitive, labeling all but two AD pa-
tients as “agitated” (99%), it had an unacceptable level
of specificity, resulting in more than 56% of normal con-
trol subjects being classified as “agitated”; the ultralib-
eral prevalence figure may be unacceptably high given
earlier published estimates. By contrast, the conserva-
tive and liberal criteria resulted in estimates of 66.7%
and 68.2% (average: 67.5%) for the prevalence of behav-
ioral disturbance in these AD patients, with very high
specificity; only the NEC outlier would have been clas-
sified as “agitated.”
Psychotropics were prescribed in 18.2% of those in-

dividuals with AD who were classified by the ultralib-
eral criterion as having “excessive” levels of behavioral
symptoms; this was slightly less than the rate in those
classified as excessively disturbed under the liberal def-
inition (22.1%). Additionally, 42.1% of psychotropic
prescriptions in those classified as agitated under the

ultraliberal criterion were specifically for behavioral
symptoms, whereas under the liberal criterion, 48.0% of
those psychotropics prescribed to AD patients who had
agitation were specifically for behavioral symptoms.
The prescription rates (18% and 22%) are roughly

comparable to those reported previously for popula-
tions of community-dwelling persons with AD. Much
higher psychotropic prescription rates were reported by
Reisberg et al.,1 who found that 47.4% of 57 AD patients
were being treated with thioridazine in their cross-
sectional chart study, and by Haupt et al.,7 who found
42% of 77 AD outpatients had neuroleptic prescriptions
for motor disturbances at any time over 2 years. Amuch
lower rate was observed by Levy et al.3: only 9.4% of
181 AD patients initiated psychotropic medication dur-
ing a 1-year period. Devanand et al.2 reported that 27.6%
of 106 AD patients were on psychotropic medications at
first evaluation, and later, Devanand and co-workers5

reported that 14.0% of their 235 subjects had prescrip-
tions for psychotropic medications at the baseline visit.
We also found that 18 of the 36 symptoms on the

CMAI may be the most descriptive for community-
dwelling persons with AD in general, as compared with
NEC: repetitiveness; irrelevant verbal interruptions;
strange noises; screaming, shouting or howling; com-
plaining; unwarranted requests for attention; uncoop-
erativeness; verbal threatening/insulting; restlessness;
pacing; trying to get outside; inappropriate dressing/
undressing; repetitious mannerisms; inappropriate han-
dling of objects; hoarding; hiding; temper outbursts; and
grabbing/clinging to people. In an earlier study, we
found that 10 of 36 CMAI items distinguish between
persons with AD who had greater and lesser degrees of
agitation;9 all but one of these 10 items (verbally bossy
or pushy) were among the 18 items that distinguish per-
sons with AD from NEC. Thus, it may be possible to
monitor the agitation of community-dwelling persons
with AD using a subset of CMAI items that is most de-
scriptive of this population in particular, as opposed to
nondemented elders or persons in nursing homes.
Toward this end, we are currently examining the

emergence of the behavioral symptoms included in the
CMAI. We plan to use the CMAI total score cutoff of 14
to determine if there are items that are more likely to
emerge given higher initial CMAI scores, or if more
emergence can be expected in community-dwelling per-
sons with AD who have higher or lower initial total
scores.
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