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Dementia is a progressive de-
generative disease that has a
substantial impact on health

care costs. Patients with dementia use
70 percent more health services (1)
and cost managed care organizations
50 percent more than age-matched
controls (2). One significant factor
contributing to this difference in
health care costs is the fact that more
than 60 percent of persons with de-
mentia have treatable comorbid psy-
chosocial symptoms, including pain,
aggression, psychosis (hallucinations
or delusions), and depression (3–6).

Aggression, depression, and psy-
chosis are associated with elevated
rates of service use (7); negative med-
ical dispositions, including earlier in-
stitutionalization (8,9); increased
caregiver burden (10); and decreased
quality of life (11). Comorbid demen-
tia and psychiatric symptoms such as
depression and psychosis were found
to have a significant impact on the
number of annual medical inpatient
and psychiatric outpatient visits (3).
In addition, aggression has been
shown to affect a number of factors
that are probably associated with use
of health care services, including in-
juries to self and others (12,13), as
well as admissions to hospitals or
nursing homes (14–16).

Little information exists about the
impact of pain on use of health care
services among patients with demen-
tia. Approximately 30 percent of the
direct annual cost of dementia may be
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Objective: Although dementia is a progressive degenerative disease,
treatable comorbid symptoms, such as pain, aggression, depression,
and psychosis, occur among more than 60 percent of patients with de-
mentia. Compared with age-matched controls, patients with dementia
use 70 percent more health services and account for 50 percent more
managed care costs. This prospective study examined the longitudinal
relationship between use of health care services and treatable comor-
bid conditions among patients with dementia. Methods: Ninety-nine pa-
tient-caregiver dyads from the Michael E. DeBakey Veterans Affairs
(VA) Medical Center in Houston, Texas, completed a one-time inter-
view. Patients’ VA records were reviewed one year later to examine the
relationships between the study variables and three types of service
use: inpatient medical stays, outpatient medical visits, and outpatient
psychiatric visits. Results: Pain was positively associated with all types
of service use. Depression was associated with outpatient psychiatric
visits. Psychosis and aggression were not significantly associated with
future use of health care services. Conclusions: The results of this study
confirm previous findings that pain and depression are associated with
increased use of health care services. Although the other treatable co-
morbid symptoms, with the exception of pain, are associated with in-
creased service use, their impact varies depending on the type of serv-
ices provided. Interventions to improve the assessment and treatment
of comorbid symptoms, especially pain, among patients with dementia
may reduce service needs and thus reduce medical care costs. (Psychi-
atric Services 56:70–75, 2005)
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associated with aggression, depres-
sion, and psychosis (17). Collectively,
these psychosocial symptoms warrant
the attention of clinicians and re-
searchers, both for their impact on
patients and their families and for
their influence on the cost and use of
health care services. Furthermore,
because these psychosocial symptoms
are treatable, it is possible to modify
their impact.

The purpose of the prospective
study reported here was to examine
the relationships of pain, aggression,
depression, and psychosis to use of
health care services among patients
with dementia. We hypothesized that
depression, psychosis, aggression,
and pain would be related to future
use of services and that depression
and psychosis would be most signifi-
cantly related to use of psychiatric
services as opposed to general med-
ical services. Identification of comor-
bid symptoms that affect the use of
health care services will be salient to
targeting, preventing, or diffusing the
escalation in patients’ symptoms and
subsequent need for services. Such a
primary or secondary prevention
strategy could improve the current
approach to the treatment of depres-
sion, psychosis, aggression, and pain
among patients with dementia.

Methods
The population of patients with de-
mentia who were being seen at the
Michael E. DeBakey Department of
Veterans Affairs (VA) Medical Center
in Houston, Texas, in 1999 was com-
piled by using the 1999 VA Outpa-
tient Data Files stored at the Austin
Automation Center. Patients with de-
mentia were identified as those who
were assigned an outpatient ICD-CM
code for dementia (code 290.XX,
291.2, 292.82, 294.1, or 294.8). Pa-
tients who had died during 1999 and
patients in long-term-care facilities
were excluded. A representative sam-
ple was randomly selected from the
list of 822 eligible patients, because
the entire population of eligible pa-
tients could not be recruited because
of time and financial constraints.

Thus 609 randomly selected pa-
tients (74 percent of the eligible pop-
ulation) were recruited to participate
in the study. The families of the eligi-

ble patients received a postcard in-
forming them that a research assistant
from the medical center would be
contacting them about participation
in a dementia-related study. Potential
participants were given a name, tele-
phone number, and address they
could use to inform the research team
that they did not wish to participate
or be contacted about participation.
The names of those veterans, their
caregivers, and their legal representa-
tives (if different from the caregiver)
who contacted the research assistant
by the above-mentioned means were
removed from the eligible list. The

names of veterans whose postcard
was returned because of inaccurate
addresses in the system were also re-
moved from the list. Caregivers were
then contacted by telephone; the
study was explained to them, and, if
they were willing to participate, an in-
terview was scheduled.

Over the seven-month recruitment
period, we were able to contact 411
caregivers out of those initially re-
cruited. After patients who were dis-
covered to be ineligible for the study

were excluded—for example, nursing
home residents and those with no
available caregiver—a total of 198 el-
igible patient-caregiver dyads were
contacted. Of these, 52 refused to
participate and 47 could not have in-
terviews scheduled during the study
period. Ninety-nine patient-caregiver
dyads (50 percent) consented and
completed assessments. All patients
and caregivers were able to complete
the 90-minute assessment. Approval
for the study was obtained from the
institutional review board of the Bay-
lor College of Medicine.

Data collection consisted of a one-
time interview with the veteran and
the caregiver. A single trained inter-
viewer conducted the interviews after
receiving didactic and experiential
training in interview and assessment
administration from a psychologist
with expertise in dementia. Informed
consent was obtained from veterans
who had the capacity to give consent;
in the case of veterans who did not
have this capacity, consent was ob-
tained from the caregiver or legal
representative, and assent was ob-
tained from the veteran. As part of a
larger assessment battery, the De-
mentia Rating Scale, the Cohen-
Mansfield Agitation Inventory, the
Pain Intensity Scale, the Hamilton
Rating Scale for Depression, and the
Neuropsychiatric Inventory were ad-
ministered by a research assistant to
the veteran and the caregiver.

The Mattis Dementia Rating Scale
(DRS) is a standardized measure of
general cognitive ability designed for
use as a screen for cortical impair-
ment, particularly of the degenerative
type (18). The DRS has been shown
to have adequate internal consistency,
test-retest reliability, and convergent
and predictive validity (19). We used
a scoring formula developed by Mon-
sch and colleagues (20) that yields 98
percent sensitivity and 92 percent
specificity.

The Cohen-Mansfield Agitation In-
ventory (CMAI) is a valid, reliable
scale that is commonly used to meas-
ure agitation among patients with de-
mentia (21). This scale measures 29
agitation items by using Likert scales
for frequency and disruptiveness.
The CMAI scores are summed and
result in a total score and three sub-
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We

hypothesized

that depression,

psychosis, aggression,

and pain would be related

to future service use and

that depression and psychosis

would be most significantly

related to psychiatric 

versus general 

medical service 

use.
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scale scores: aggressive physical agita-
tion, nonaggressive physical agitation,
and verbal agitation. A total aggres-
sion subscale was devised by combin-
ing all the items on the physical ag-
gression subscale and the two verbal
aggression items contained in the ver-
bal agitation subscale (22).

Pain was assessed with the Modi-
fied Philadelphia Geriatric Center
Pain Intensity Scale (PGC-PIS),
which has been shown to have ade-
quate reliability and validity for use
with patients with dementia (23). The
scale consists of four items that assess
the extent to which the patient is
bothered by pain. For the purposes of
this investigation, we used only one
item pertaining to the patient’s level
of pain over the previous week, rated
on a Likert scale of 1 to 6. Further-
more, the PGC-PIS was modified by
pairing the questions with Roland and
Morris’ pain thermometer and re-
sponse scale to improve the validity of
the scale with severely impaired pa-
tients (24). Research has found that
even persons with severe dementia
can complete the pain thermometer
presentation response scale (25).

The Hamilton Rating Scale for De-
pression (Ham-D) was used to assess
depression (26). The Ham-D uses in-
formation from patients and their
caregivers that results in a score rang-
ing from 0 to 68 based on a 0–4 Lik-
ert scale of well-defined anchor
points for 17 symptoms of depression.
The Ham-D has been found to be

valid for older adults with depression
(27) and for patients with dementia
and depression (28).

The Neuropsychiatric Inventory
(NPI) delusions and hallucinations
subdomains were used to assess psy-
chosis (29). The NPI uses informa-
tion from the primary caregiver of the
patient with dementia to assess neu-
ropsychiatric disturbances. The delu-
sions subdomain consists of nine
questions, and the hallucinations sub-
domain consists of seven questions. A
0–4 Likert response scale is used for
both subdomains. The NPI has ade-
quate content validity, and interrater
reliability and test-retest reliability
are also strong (29).

VA records were reviewed to assess
use of health care services from the
date of assessment to one year
postassessment. Service use was col-
lected from VA Inpatient and Outpa-
tient File databases and included in-
patient bed days (medical and psychi-
atric, excluding long-term-care days)
and number of outpatient clinic visits
(general medical visits and psychiatric
visits). All the data for the study were
collected during 2000 and 2001.

Internal consistency reliabilities for
all measures except pain (because it
was examined as only one item) were
examined. All were above .77, which
indicates generally good reliability.

The association between each of
the treatable comorbid conditions—
pain, aggression, depression, and psy-
chosis—and subsequent use of health

care services was examined with cor-
relations and regression models. Sep-
arate regression models were con-
structed for each of three service use
dependent variables (medical inpa-
tient days per patient-year, medical
outpatient visits per patient-year, and
psychiatric outpatient visits per pa-
tient-year). Because of the rarity of
psychiatric inpatient days of care, a
model was not developed for this
variable. Inpatient medical data rep-
resented a skewed distribution. Thus
these data were collapsed into two
categories (any bed days and no bed
days), and a logistic model was devel-
oped. Linear regression models were
developed for the outpatient utiliza-
tion variables. Because it was hypoth-
esized that all four variables would be
associated with health service use, ag-
gression, self-reported pain, depres-
sion, and psychosis were entered si-
multaneously rather than stepwise.

Results
The 99 patients who participated in
the study were men. Their mean±SD
age was 73.8±10.4 years, and they had
a mean of 11.1±3.8 years of educa-
tion. Seventy of the patients were
married, 14 were divorced or separat-
ed, 12 were widowed, and three had
never married. In terms of race, 43
patients were Caucasian, 40 were
African American, and 15 were His-
panic. Compared with the 723 eligi-
ble patients who did not participate in
the study, the study sample was on av-
erage slightly older (the average age
of nonparticipants was 70.7 years)
and had a higher proportion of
African Americans and Hispanics.

The caregivers who participated in
the study were related to the patients
as follows: 68 were spouses, 16 were
sons or daughters, eight were siblings,
three were paid caregivers, two were
friends, one was an in-law, and one
was another relative. The caregivers
were mostly women (N=95). Their
mean±SD age was 63.5±13.5 years,
and they had a mean of 11.8±3.9
years of education. Forty caregivers
were Caucasian, 40 were African
American, 17 were Hispanic, and two
were of other racial backgrounds.

Table 1 presents the mean, stan-
dard deviation, and range for each
type of health service use and the
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Service use and symptoms of a sample of 99 veterans with dementia during a one-
year period

Variable Mean SD Sample range

Outpatient psychiatric visits 5.75 17.64 0–151
Outpatient general medical visits 24.09 29.68 0–230
Inpatient general medical admissions .32 .47 0–1
Dementia Rating Scale scorea 92.99 32.67 1–139
Cohen-Mansfield Agitation Inventory scoreb 14.29 4.06 12–34
Pain scorec 2.37 1.23 1–5
Hamilton Rating Scale for Depression scored 7.66 6.12 1–28
Psychosis scoree .35 .48 0–1

a Possible scores range from 0 to 144, with lower scores indicating more dementia.
b Possible scores range from 12 to 84, with higher scores indicating more agitation.
c Possible scores range from 1 to 6, with higher scores indicating more pain.
d Possible scores range from 0 to 68, with higher scores indicating more depression.
e The delusions and hallucinations subdomains of the Neuropsychiatric Inventory were used to as-

sess psychosis. Possible scores range from 0 to 1, with higher scores indicating more psychosis.
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scores from the assessments of the
severity of pain, aggression, depres-
sion, psychosis, and dementia. The
DRS total scores indicate that the
sample represented the entire spec-
trum of dementia severity: four pa-
tients (4 percent) were untestable be-
cause of severe dementia or agitation,
11 (11 percent) scored below 46 (in-
dicating severe dementia), 39 (39
percent) scored from 47 to 102 (indi-
cating moderate dementia), and 45
(46 percent) scored from 102 to 139
(indicating mild dementia) (30).

Pearson’s correlations for all study
variables are shown in Table 2. Pain
was associated with outpatient psy-
chiatry visits, outpatient medical vis-
its, aggression, and depression. De-
pression was also associated with out-
patient psychiatry visits, outpatient
medical visits, pain, and aggression.
Psychosis was associated with only
outpatient psychiatry visits and ag-
gression. Notably, although aggres-
sion was significantly correlated with
pain, depression, and psychosis, it was
not related to any of the service use
variables.

The potential associations of pain,
aggression, depression, and psychosis
with use of inpatient medical services
were explored through a logistic re-
gression model, shown in Table 3.
Only self-reported pain was associat-
ed with having an inpatient medical
admission. Patients who reported
their overall level of pain in the previ-
ous week as “very bad” were almost
seven times as likely to have an inpa-
tient medical stay in the next year as
those who reported no pain.

Next we explored the associations
between pain, aggression, depression,

and psychosis and use of outpatient
general medical and psychiatric serv-
ices. Both the outpatient general
medical service use model (R2=.18,
adjusted R2=.12, F=2.81, df=7, 91,
p=.01) and the outpatient psychiatric
service use model (R2=.32, adjusted
R2=.27, F=6.04, df=7, 91, p<.001)
were significant.

Patients who reported their overall
level of pain in the previous week as
“quite bad” (β=.26, p<.05) or “very
bad” (β=.29, p<.01) used more outpa-
tient general medical services in the
next year than those who reported no
pain. Aggression, depression, and
psychosis were not significant predic-
tors of use of outpatient general med-
ical services.

Depression explained significant
variance in use of outpatient psychi-
atric services (β=.4, p<.01). Patients
who reported their overall level of
pain in the previous week as “quite
bad” (β=.31, p<.01) used more outpa-
tient psychiatric services in the next
year than those who reported no pain.
Psychosis and aggression were not
significant predictors.

Discussion and conclusions
Although sizable efforts have been di-
rected toward the development of ef-
fective treatments for the cognitive
impairments of persons with demen-
tia, less attention has been paid to
treating the comorbid psychosocial
symptoms that occur among more
than 60 percent of these patients.
This investigation prospectively ex-
amined the association between these
symptoms and use of health care serv-
ices and found that pain was signifi-
cantly related to all three types of
service use examined, that depression
was associated only with use of outpa-
tient psychiatric services, and that ag-
gression and psychosis were not asso-
ciated with use of any of the services
examined.

Thus the main findings of this study
suggest that patients with dementia
who are experiencing pain may use
more inpatient and outpatient servic-
es than those without pain and that
patients with depression may visit
outpatient mental health clinics more
frequently than those without depres-
sion, which implies that depression
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TTaabbllee  22

Pearson’s correlations of all variables in a study of comorbid conditions among veterans with dementia

Outpatient general Inpatient general
Variable medical visits medical admissions Pain Aggression Depression Psychosis

Outpatient psychiatric visits .39∗∗ –.09 .27∗∗ 0 .44∗∗ .23∗

Outpatient general medical visits .14 .34∗∗ .16 .24∗ .06
Inpatient general medical admissions .18 .14 .02 –.01
Pain .2∗ .49∗∗ .15
Aggression .33∗∗ .22∗

Depression .44∗∗

∗p≤.05
∗∗p<.01

TTaabbllee  33

Logistic regression model of use of inpatient medical services for a sample of 99
veterans with dementia

Variable β SE OR 95% CI

Aggression .07 .06 1.08 .96–1.21
Mild pain .52 .64 1.68 .48–5.91
Moderate pain .79 .63 2.2 .64–7.54
Quite bad pain –.39 1.25 .68 .06–7.81
Very bad pain 1.96 .93 7.12 1.15–43.89
Depression –.03 .05 .97 .88–1.07
Psychosis –.07 .54 .93 .32–2.71
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may be diagnosed and treated among
persons with dementia to some ex-
tent. These findings suggest that tar-
geting depression and pain for assess-
ment and treatment among patients
with dementia might reduce unnec-
essary use of health services while
also helping patients. Although ag-
gression and psychosis were not asso-
ciated with use of health care services
in this study, further examination of
these comorbid conditions should not
be abandoned, particularly in light of
this study’s small sample. Further-
more, aggression was significantly
correlated with pain, depression, and
psychosis, which is consistent with
the existing literature (4). Future re-
search could explore the possibility
that aggression is a behavioral expres-
sion of an underlying factor such as
pain or depression.

Alternatively, given that the pa-
tients’ primary caregivers may have
been the individuals responsible for
arranging and obtaining services as
well as the principal means of trans-
portation for the patients, it is possi-
ble that the caregivers who were un-
der the greatest amount of burden
were more likely to seek help for the
patient. From this perspective, the
associations we observed between
pain and service use as well as be-
tween depression and service use may
be a proxy for the association between
caregiver burden and service use.

As might be anticipated, future re-
search is needed to fully evaluate the
research questions addressed by this
study. This study did yield results
worthy of further exploration, al-
though the conclusions that can be
drawn from this study are con-
strained by the study’s limitations.
The sample might not be a complete-
ly representative one, because some
patients with either undiagnosed de-
mentia or with dementia that was not
recorded were probably seen in
1999. If the patients who could not
be contacted, could not have an in-
terview scheduled, or declined to
participate in the study were signifi-
cantly different from the patients
who did participate, particularly in
terms of dementia or treatable co-
morbid symptoms, this could also
have had a significant impact on the
results. Furthermore, the generaliz-

ability of this study may be limited as
a result of its all-veteran, all-male
sample.

Other limitations of the study in-
clude potential sources of informa-
tion bias. Because the diagnosis of de-
mentia was based on what was written
in the patient’s chart (although the
DRS was used to help confirm the di-
agnosis), it is possible that a few of the
study participants did not have de-
mentia; variation in the severity of de-
mentia could have also confounded
the results. There may have been
variability in the validity of the care-
giver reports, because the caregivers
in this study probably had varying de-
grees of exposure to symptoms and
behaviors, given their variable rela-
tionships to the patients. In addition,
the four comorbid conditions were
assessed at a single point in time. It is
possible that this time point was not
representative of the patient’s typical
state, thus leading to misclassifica-
tion. Furthermore, these comorbid
conditions are likely to fluctuate over
time, and the underlying assumption
that they have some degree of con-
stancy over the course of a year may
not be valid.

Potential confounding factors in-
clude type and severity of dementia,
comorbid general medical conditions,
treatment status (for aggression, de-
pression, psychosis, and pain), and
use of health care services outside the
VA system. Given the small sample
studied and the multiple-compar-
isons issues that arise when a large
number of variables are included in a
model, we were unable to address
these factors. The small sample also
limited the power of the study.

On the basis of the findings of this
study, it seems possible that targeting
pain for clinical intervention would
reduce use of health care services by
patients with dementia. Previous re-
search has shown that pain is highly
prevalent among patients with de-
mentia, yet pain is not often systemat-
ically addressed and is frequently un-
derdiagnosed and undertreated by
health care teams (31). Although re-
search has validated the assessment
of pain among persons with mild to
moderate impairment, limited sup-
port exists for accurately assessing
pain among persons with severe cog-

nitive impairment (31,32). With
deficits in language leading to limited
capacity for self-report, patients with
dementia have been noted to mani-
fest symptoms of pain through behav-
iors that overlap widely with those in-
dicative of other conditions, such as
aggression (33,34). These behaviors
are likely to affect the well-being of
both the patient and the caregiver as
well as health service use.

Although pain among nonverbal
patients with dementia is poorly un-
derstood, research in this area may
shed significant light on issues of be-
havioral and psychiatric disturbances
in this population. Subsequently, the
cause or causes of these difficulties
could be appropriately addressed by
health care professionals, which
would probably have an impact on
these patients’ quality of life and fu-
ture use of health care services.

Pain, aggression, depression, and
psychosis are all symptoms that may
be treated with pharmacologic and
nonpharmacologic interventions (35).
The study reported in this article is
one step in exploring the importance
of pain, aggression, depression, and
psychosis, but much more research
needs to be done to fully understand
the effects of these symptoms among
patients with dementia. A future
means of determining the importance
of these symptoms may be to empiri-
cally examine the impact that a re-
duction in one or more of these symp-
toms would have on persons with de-
mentia, and subsequently, on health
services use, overall costs, function-
ing, and quality of life. ♦
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