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Objective: To determine the association
between Alzheimer’s disease (AD) symptom
severity and caregiver outcomes.

Method: This was a database analysis of the
Alzheimer’s Disease Caregiver Study, a cross-
sectional, caregiver-reported study conducted
in 2007. Data were collected nationwide via
the Internet and in 8 cities: Detroit, Michigan;
Knoxville, Tennessee; Los Angeles, California;
Miami, Florida; Philadelphia, Pennsylvania;
Phoenix, Arizona; St Louis, Missouri; and
Washington, DC. Participants were unpaid adult
caregivers of AD patients (N=1,077). Symptom
severity was measured using the Revised Memory
and Behavioral Problem Checklist (RMBPC).
Caregiver outcomes included the Caregiver Burden
Scale, diagnosis of anxiety and depression, use
of the emergency room, hospitalization, number
of physician visits, and missed workdays in the
past 6 months. Linear and logistic regression
models were developed to assess effects of AD
symptom severity on outcomes. Covariates
included caregiver and patient characteristics
and interactions of AD symptom severity
with covariates based on previous analyses.

Results: Of the 1,077 respondents, 1,034
had valid RMBPC overall symptom severity
scores. AD symptom severity was a significant
(P<.01) predictor of all caregiver outcomes
except physician visits. Each unit increase in
RMBPC severity score corresponded with an
increase of 0.328 (95% CI, 0.101-0.554) units
in caregiver burden. Each unit increase in
severity resulted in increases in physician visits
(b=0.343; 95% CI, 0.052-0.635) and absenteeism
(b=1.722; 95% CI, 0.694-2.749). For each unit
increase in RMBPC severity score, caregivers
had greater likelihood of emergency room
use (odds ratio=1.506; 95% CI, 1.230—-1.845),
hospitalization (OR=1.393; 95% CI, 1.091-1.777),
anxiety (OR=1.506; 95% CI, 1.257-1.805), and
depression (OR=1.811; 95% CI, 1.505-2.179).

Conclusions: AD symptom severity
is significantly associated with poorer
caregiver outcomes. Therefore, treatments
that slow AD symptom progression may
be beneficial to caregiver outcomes.
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D ementia is a term that describes disorders that
cause cognitive decline. The most common
type of dementia is Alzheimer’s disease (AD).! It is
currently estimated that 5.3 million Americans have
AD, and future projections estimate that, due to an
increase in the aging population, there will be between
11 million and 16 million Americans with AD by
2050.! Due in large part to the increasing size of the
AD patient population, AD costs have risen in past
decades and are expected to continue to rise.! In 1991,
the economic burden of caring for patients with AD
per year was estimated to be $20.6 billion.? In 2005,
direct costs of AD to Medicare and Medicaid were $111
billion and indirect costs of caregiver lost productivity
to employers were $36.5 billion. Additional costs were
covered through the US Department of Veteran’s Affairs,
private medical and long-term care insurers, and out-
of-pocket payments by patients and their families.!

The economic and humanistic impact of AD on
patients worsens with increasing disease severity. AD
patients who were more dependent on others with
respect to activities of daily living (ADLs) were found
to have decreased quality of life.> Patients with lower
levels of physical and instrumental functioning also
used the hospital and physicians more often than
those with higher levels of physical and instrumental
functioning.* Across numerous studies, it has been
consistently demonstrated that cognitive decline,
behavioral disturbances, and depression associated with
AD are strong predictors of nursing home admission.?

The negative impact of AD is not limited to patients
alone. Caregivers also experience negative consequences,
especially as the condition progresses. The concept of
caregiver burden among those who care for patients
with AD in the United States has been well established
for a number of years."® The patient’s level of cognitive
decline, extent of difficulty in performing ADLs,
personality changes, and psychiatric symptoms have all
been noted to increase caregiver burden.®” An association
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CLINICAL PoINTS

¢ Alzheimer’s disease (AD) symptom severity is significantly associated with poorer

caregiver outcomes.

¢ Poorer caregiver outcomes include greater degree of caregiver burden and greater
likelihood of experiencing depression or anxiety, visiting the emergency room,
hospitalization, and lost work productivity.

@ Available treatments that slow AD symptom progression may positively impact
caregiver outcomes and their associated costs.

between decreased quality of life and increased caregiver
burden has also been noted.® More recent studies

have found similar results among caregivers in other
countries. A study of caregivers in Italy demonstrated

a correlation between severity of behavioral disorders
and caregiver quality of life, depression, and anxiety.”

A study of caregivers in Japan found that burden

was associated with specific AD symptoms.!°

The relationship of AD symptom severity with
caregiver resource use and lost productivity has been
less well established. A 2002 study by Toseland and
colleagues!! showed that those who provide care for
patients with lower levels of daily functioning (as
measured by ADL scores) used more health services.
A more recent study demonstrated greater rates
of emergency room (ER) use and hospitalization
among caregivers of patients with more severe
behavioral and psychological symptoms.!'? The effect
on caregivers also has broader societal implications,
with lost work productivity and early exit from
the labor force due to caregiving.' Only a single
study, however, has demonstrated greater work loss
among caregivers of more severe AD patients than
among caregivers of less severe AD patients.'?

In the past decade, the composition of the population
of AD caregivers in the United States has changed. In
the later 1990s, approximately 42%-48% of caregivers
were adult children caring for a parent or parent-
in-law with AD."*!> A 2004 study reported that this
proportion had risen to 57%.! The relationship of
AD symptom severity with caregiver burden, anxiety,
depression, and work productivity loss has not been
recently evaluated in the United States, and only a
single study has recently evaluated the relationship
of AD symptom severity with caregiver health care
resource use.!? Due to the changing composition of
American caregivers, it is important to reevaluate the
effects of AD symptom severity on current caregivers.

The objective of this study is to understand the
factors associated with self-reported outcomes of adults
caring for a person with AD. We placed specific focus
on quantifying the effects of AD symptom severity
on caregiver outcomes, including caregiver burden,
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psychiatric conditions, health care resource use, and
lost work productivity, so as to better understand
the impact of AD progression on caregivers.

METHOD

Study Design

We obtained data from the Alzheimer’s Disease
Caregiver Study (Kantar Health, formerly Consumer
Health Sciences, Princeton, New Jersey) conducted
in January and February 2007. The sample consisted
of 1,077 unpaid adult (aged > 18 years) caregivers
of AD patients recruited to the study through 2
sources: a consumer Web-based panel and centralized
locations in the following cities: Detroit, Michigan;
Knoxville, Tennessee; Los Angeles, California;

Miami, Florida; Philadelphia, Pennsylvania; Phoenix,
Arizona; St Louis, Missouri; and Washington, DC. We
collected 75 interviews via the centralized locations
and 1,002 interviews via the Web-based panel.

The recruitment through centralized locations
focused on recruiting older, spousal caregivers who
may not have Internet access and may therefore be
underrepresented in the Web-based arm of the study.
Data were collected via self-administered questionnaires,
and respondents were screened to ensure that they were
currently caring for a spouse with AD and were not a
paid caregiver. The recruitment via the Internet focused
on respondents who completed the National Health
and Wellness Survey, an Internet-based study fielded by
Kantar Health annually, and indicated in the study that
they were caregivers of adults with AD and also from the
Lightspeed Research Panel of consumers who indicated
that they were caregivers of adults in their household.
All respondents recruited via the Internet were screened
to ensure that they were at least 18 years old, currently
caring for someone with AD, and not a paid caregiver.

The Alzheimer’s Disease Caregiver Study was not
reviewed by an institutional review board, but all
applicable principles regarding protection of human
research subjects were adhered to. Most importantly,
information about confidentiality and the voluntary
nature of participation was included in the introduction
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to the questionnaire, survey responses were anonymized,
and results were reported in aggregate form.

Operational Definitions

AD symptom severity. We assessed AD symptom
severity for the past week using the overall severity score
of the Revised Memory and Behavioral Problem Checklist
(RMBPC).'® The RMBPC measures how frequently
dementia-related problems occur (0 =never occurred to
4 =daily or more often) and the caregiver’s reaction to
these problems. The 24 dementia-related problems are
grouped into 3 broad categories: memory loss, depression,
and behavioral disturbances. The overall severity score
is calculated as the mean of the frequency ratings of the
24 problems and ranges from 0 to 4, with higher scores
indicating greater AD symptom severity. For descriptive
purposes only, we categorized RMBPC overall severity
score as mild (0-1), moderate (>1-2), moderate-severe
(>2-3), and severe (>3-4). In all models, RMBPC overall
severity score was entered as a continuous variable.

Patient and caregiver characteristics. We
characterized patient living situation as living with
the caregiver versus not. We did not include patient
demographics, as these were highly correlated with
caregiver demographics and would cause problems
with multicollinearity in the models. Additionally, we
assessed patient functional status using the Instrumental
Activities of Daily Living (IADL) scale and the Physical
Self-Maintenance Scale (PSMS).!” The 6-item PSMS asks
observers to rate older persons’ competence in toileting,
feeding, dressing, grooming, locomotion, and bathing
behaviors. The IADL measures the competence of older
people in instrumental activities: shopping, telephoning,
food preparation, housekeeping, use of transportation,
doing laundry, use of medicine, and money management.
Possible ratings for all but toileting items are 1 =without
any help, 2 =with some help, and 3 =unable to do on his/
her own. Toileting includes 2 items: trouble getting to the
bathroom on time (yes/no) and frequency of wetting or
soiling self (never, less than once a week, once or twice a
week, 3 times a week, or more). IADL scores range from 9
to 27, and PSMS scores range from 8 to 24. Higher scores
on both scales indicate a higher level of functioning.

We included caregiver demographics and health
conditions as covariates in our analyses. Caregiver
demographics included gender, race, education, and
type of caregiver (spouse, adult child, and other). Age
and marital status were not included because they were
highly correlated with type of caregiver and would cause
problems with multicollinearity in the models. Caregiver
health conditions were assessed as number of physical
health conditions and presence of psychiatric condition.

Caregiver outcomes. We assessed caregiver burden
for the past week using the overall burden score of
the Caregiver Burden Scale,'®!” which measures the
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demand and difficulty of caring for a chronically
ill person at home. Caregivers are asked to indicate
how often they perform 15 caregiving tasks and how
difficult they find these tasks. These tasks are broadly
classified as instrumental care (eg, running errands,
managing finances, or providing transportation), direct
care (eg, providing personal care or administering
medical treatments), and interpersonal care (eg,
providing emotional support, monitoring the
patient, or communicating with the patient). This
instrument was originally validated among caregivers
of cancer patients, but the individual items are not
specific to any condition, and this scale has been
used in previously published studies of caregivers
of AD patients.!>* Scores range from 0 to 5, with
higher scores indicating a greater level of burden.
Caregivers were given a list of health conditions and
asked if they had ever been diagnosed with any of them
by a physician. Two psychiatric conditions were included:
depression and anxiety. Caregivers were asked to report
ER use, hospitalization, and visits to medical providers
in the past 6 months for their own health conditions.
We assessed caregiver health care resource use for the
past 6 months with 3 metrics: use of ER, hospitalization,
and number of visits to all medical providers. We
assessed caregiver lost work productivity as the number
of missed work days specifically due to caregiving in
the past 6 months. This metric was assessed only for
respondents who reported being employed full time.

Statistical Analyses

We compared caregiver outcomes, demographics,
comorbidity, patient living situation, and functional
status across the 4 descriptive categories of AD
symptom severity. We used x? to test for significant
differences in categorical variables across the
4 severity categories, and we used analysis of
variance to test for significant differences in
continuous variables across severity categories.

We developed separate linear regression models to
assess the independent effects of AD symptom severity
on the following caregiver outcomes: caregiver burden,
caregiver lost work productivity, and caregiver provider
visits. Linear regression was chosen after considering
scatter plots of the relationship between RMBPC severity
score and each of these outcomes, which illustrated a
linear relationship between the variables. We developed
separate logistic regression models to assess the
independent effects of AD symptom severity on caregiver
psychiatric conditions, ER use, and hospitalization.
Logistic regression was chosen because presence of
anxiety and presence of depression were dichotomous
variables. ER use and hospitalization were considered
dichotomized variables because they are relatively rare
occurrences, and those who experienced any ER use
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Table 1. Caregiver and Patient Characteristics by Alzheimer’s Disease Symptom Severity®
Alzheimer’s Disease Symptom Severity
Mild Moderate Moderate-Severe Severe

Variable (n=123) (n=460) (n=327) (n=124) IF df P Value
Caregiver nonwhite, % 18.7 17.6 20.8 29.8 9.302 3 .026
Caregiver female, % 58.5 65.7 722 64.5 8.595 3 .035
Caregiver college graduate, % 44.7 47.4 50.5 54.0 2905 3 407
Caregiver no. of physical conditions, mean (SD) 0.7 (0.9) 0.9 (1.0) 0.9 (1.0) 1.1 (1.2) 3.246 13,1030 .021
Caregiver anxiety and/or depression, % 30.9 42.0 58.4 60.5 43.083 3 <.001
Patient living with caregiver, % 38.2 49.8 51.1 61.3 13.303 3 .004
Spousal caregiver, % 23.6 16.3 10.4 9.7 16.142 3 .001
Adult child caregiver, % 50.4 58.7 63.6 62.1 6.979 3 .073
IADL score, mean (SD) 18.5(5.3) 14.3(4.4) 13.1(3.9) 12.4 (4.6) 52.351 13,1030 <.001
PSMS score, mean (SD) 21.1(4.0) 182 (4.1) 16.3 (4.0) 13.9(4.1) 80.607 3,1030 <.001
Caregiver Burden Scale score, mean (SD) 2.1(0.6) 2.4 (0.6) 2.8 (0.7) 34(09) 81.614 3,891 <.001
Caregiver depression, % 23.6 29.1 47.1 53.2 50.006 3 <.001
Caregiver anxiety, % 20.3 28.0 39.4 46.0 29.679 3 <.001
Caregiver emergency room use, % 18.7 20.4 30.9 39.5 26.747 3 <.001
Caregiver hospitalization, % 10.6 11.5 17.1 22.6 13.168 3 .004
Caregiver provider visits, mean (SD) 1.8 (2.2) 2.2(2.9) 3.3(4.8) 35(3.7) 10.014 3,1029 <.001
Missed work days for full-time employed caregivers, mean (SD)® 1.0 (1.6) 3.2(7.7) 4.7 (6.1) 9.3(15.2) 10.947 3,420 <.001

x* was used to test for significant differences in categorical variables (%), and analysis of variance was used to test for significant differences in
continuous variables (means).
bMild: n=57, moderate: n = 188, moderate-severe: n =125, and severe: n = 54.

Abbreviations: IADL =Instrumental Activities of Daily Living scale, PSMS = Physical Self-Maintenance Scale.

or hospitalization generally reported single use. In all
multivariable models, we entered symptom severity as
RMBPC overall severity score. We included interactions
of severity and other covariates in the models on the basis
of results of previous analyses stratified by severity. Other
covariates included caregiver demographics, caregiver
comorbidity, patient living situation, and patient functional
status. Throughout the analyses, significance was assessed
atan a level of .01. All analyses were based on the full
analytic sample (n=1,034) and were conducted using SPSS
15.0 for Windows (IBM Corporation, Somers, New York).

RESULTS

Caregiver and Patient Characteristics

Of the 1,077 respondents, 1,034 had valid RMBPC
overall symptom severity scores. The caregiver sample
with valid RMBPC scores was 66.7% female, 20.2%
nonwhite, and 59.7% adult child caregivers of a
parent or parent-in-law. Nearly half (48%) reported
experiencing either anxiety or depression, with 33%
experiencing anxiety and 37% experiencing depression.

Table 1 provides caregiver and patient characteristics
by AD symptom severity, which has been classified
into 4 categories for descriptive purposes. Caregivers of
patients with greater symptom severity were more likely
to report a psychiatric condition. Caregivers of patients
with more severe AD were less likely to be spousal
caregivers, though the proportion of adult child caregivers
did not significantly vary by severity, and they were
more likely to live with the patient. Patients with greater
symptom severity also experienced significantly poorer
functional status, as measured by the IADL and PSMS.
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Effects of AD Symptom Severity on Caregiver Burden
Prior to adjusting for covariates, caregiver burden

varied significantly by AD symptom severity.

Caregivers of patients with greater symptom

severity experienced substantially more burden

from caregiving tasks (Caregiver Burden Scale;

mild: 2.1 to severe: 3.4; P<.001) (Table 1). Increase

in RMBPC overall severity score corresponded to

an increase in caregiver burden (Table 2). Among

covariates, “patient living with the caregiver” was also

a significant predictor of caregiver burden (Table 2).

Effects of AD Symptom Severity
on Caregiver Psychiatric Conditions
Caregiver psychiatric conditions were significantly
associated with AD symptom severity. Caregivers of more
severe patients were more likely to report anxiety than
caregivers of more mild patients (Table 1). Adjusting
for covariates, for each unit increase in RMBPC severity
score, caregivers were about 1.5 times as likely to report
a diagnosis of anxiety (Table 3) and almost twice as
likely to report a diagnosis of depression (Table 3).
Other covariates were also significant predictors
of caregiver psychiatric conditions. The caregiver
being female, physical comorbidity, and higher patient
functioning as measured by IADLs were also associated
with a significantly greater likelihood of the caregiver
experiencing depression. Being a spousal caregiver
(compared with other caregivers) was associated with
significantly lesser odds of experiencing depression.
Being a spousal or adult child caregiver (compared
with other caregivers) was associated with significantly
lesser odds of experiencing anxiety (Table 3).
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Table 2. Factors Associated With Caregiver Burden?

Factor

B 95% CI t P Value

Constant

Caregiver nonwhite

Caregiver female

Caregiver college graduate
Caregiver no. of physical conditions
Caregiver anxiety and/or depression
Patient living with caregiver
Spousal caregiver

Adult child caregiver

IADL score

PSMS score

RMBPC overall severity score
RMBPC severity x caregiver female
RMBPC severity x caregiver college graduate

RMBPC severity x caregiver no. of physical conditions

1.905 1.355t02.455  6.803 <.001
0.137 0.030to 0.244  2.524 .012
-0.198 -0.450t0 0.054 -1.540 124
-0.084 -0.331t00.163 -0.670 .503
-0.032 -0.142t00.078 -0.577 .564
0.089 -0.150t00.328  0.731 465
0.218 0.125t00.310  4.598 <.001
0.255 -0.085t00.594  1.469 142
0.045 -0.060t00.149  0.837 403
0.011  -0.001 to 0.023 1.772 077
-0.015 -0.042t00.013 -1.045 .296
0.328 0.101 to 0.554  2.841 .005
0.108  -0.005 to 0.221 1.874 .061
0.086 —0.024 to 0.195 1.537 125
0.051 0.003t0 0.099  2.093 .037

RMBPC severity x caregiver anxiety and/or depression 0.050 -0.059t00.158  0.896 .370

RMBPC severity x spousal caregiver
RMBPC severity x PSMS score

-0.016 -0.175t00.143 -0.198 .843
—-0.008 -0.019t00.003 -1.411 159

*Method: linear regression analysis.

Abbreviations: JADL = Instrumental Activities of Daily Living scale, PSMS = Physical Self-Maintenance
Scale, RMBPC = Revised Memory and Behavioral Problem Checklist.

Table 3. Factors Associated With Specific Outcomes Among Caregivers?

Factor Depression

Anxiety

Emergency Room Use

Hospitalization

Constant
Caregiver nonwhite
Caregiver female

Caregiver college graduate
Caregiver no. of physical conditions
Caregiver anxiety and/or depression
Patient living with caregiver

Spousal caregiver
Adult child caregiver
TADL score

PSMS score

0.075%

0.750 (0.532-1.058)
1.874% (1.387-2.532)
0.791 (0.601-1.041)
1.209+ (1.060-1.380)

NA

1.156 (0.866-1.543)
0.497+ (0.299-0.826)
0.911 (0.664-1.251)
1.059% (1.020-1.099)
0.982 (0.942-1.024)

RMBPC overall severity score 1.811% (1.505-2.179)

0.2631

0.855 (0.630-1.244)
1.031 (0.769-1.382)
0.983 (0.746-1.296)
1.085 (0.951-1.238)

NA

1.217 (0.911-1.626)
0.399% (0.238-0.668)
0.6431 (0.471-0.880)
1.040% (1.002-1.080)
0.969 (0.929-1.010)
1.506% (1.257-1.805)

0.054%

1.051 (0.722-1.530)
1.120 (0.807-1.554)
0.939 (0.691-1.275)
1.457% (1.263-1.680)
2.383% (1.751-3.242)
0.943 (0.683-1.302)
0.967 (0.554-1.685)
0.894 (0.626-1.276)
1.078% (1.034-1.124)
0.952* (0.908-0.998)
1.506% (1.230-1.845)

0.033%

1.081 (0.690-1.693)
0.785 (0.532-1.157)
1.286 (0.882-1.874)
1.488% (1.260-1.757)
2.260% (1.533-3.334)
1.003 (0.674-1.495)
1.109 (0.578-2.127)
0.679 (0.441-1.047)
1.077+ (1.025-1.132)
0.955 (0.901-1.013)
13937 (1.091-1.777)

*PData presented as odds ratio (95% CI). Method: logistic regression analysis.

*P<.05.
TP<.01.
$P<.001.

Abbreviations: JADL =Instrumental Activities of Daily Living scale, NA =not applicable, PSMS = Physical Self-Maintenance Scale,

RMBPC =Revised Memory and Behavioral Problem Checklist.

Effects of AD Symptom Severity on Caregiver
Health Care Resource Use and Lost Productivity
Prior to adjusting for covariates, caregivers of more
severe patients reported greater health care resource
use. Specifically, in a 6-month period, caregivers
of patients with more severe AD were more likely
to use ERs (mild: 19% to severe: 40%) and to be
hospitalized (mild: 11% to severe: 23%) (Table 1).
They also had more visits to providers (mild: 1.8 visits
to severe: 3.5 visits; P<.001) (Table 1). Adjusting
for covariates, each unit increase in AD symptom
severity corresponded to a greater likelihood of ER
use (odds ratio [OR] =1.506; 95% CI, 1.230-1.845)
and hospitalization (OR=1.393; 95% CI, 1.091-1.777)
(Table 3). The association of AD symptom severity
and number of provider visits was not significant
(b=0.343; 95% CI, 0.052-0.635; t=2.309; P=.021).
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Other covariates were also significant predictors
of health care resource use. Caregiver physical
and psychiatric comorbidity was associated with
greater odds of ER use and hospitalization and a
greater number of visits to health care providers.
Additionally, higher patient functioning as measured
by IADLs was associated with significantly greater
odds of ER use and hospitalization (Table 3).

Among caregivers who worked full-time, those caring

for patients with more severe AD missed significantly
more days of work than those caring for patients with
less severe disease (mild: 1.0 days to severe: 9.3 days)

(Table 1). Adjusting for covariates, each unit increase in

severity was associated with an increase of 1.722 (95%
CI, 0.694-2.749) days of lost work due to caregiving in
a 6-month period (Table 4). Physical comorbidity was
also associated with a significantly greater number of

doi:10.4088/PCC.10m01043

eb



Kannan et al

Table 4. Factors Associated With Lost Work Productivity in a

6-Month Period?®

Factor p 95% CI t P Value
Constant 1.949  -3.051t0 6.950 0.766 444
Caregiver nonwhite 0.931  -0.966 to 2.829 0.965 .335
Caregiver female 0.006 -1.598 to 1.609 0.007 994
Caregiver college graduate -0.944 -2551t00.663  -1.155  .249
Caregiver no. of physical conditions 1.290  0.489 to 2.090 3.166  .002
Caregiver anxiety and/or depression 1.048  -0.543 to 2.640 1.295 .196
Patient living with caregiver 1.345 -0.334 t0 3.024 1.575  .116
Spousal caregiver 2,187  -1.696 to 6.069 1.107 .269
Adult child caregiver -0.440 -2207t01.326  -0.490  .624
IADL score 0.249 0.048 to 0.450 2437 .015
PSMS score -0.368 -0.601to-0.136 -3.113  .002
RMBPC overall severity score 1.722  0.694 to 2.749 3294 .001

*Method: linear regression analysis.

Abbreviations: IADL = Instrumental Activities of Daily Living scale,
PSMS =Physical Self-Maintenance Scale, RMBPC = Revised Memory and

Behavioral Problem Checklist.

lost workdays, and PSMS scores were associated with a
significantly fewer number of lost workdays (Table 4).

CONCLUSIONS

With the increasing number of people with AD, the
prominent role of informal caregivers in the daily care
of patients, and the changing composition of informal
caregivers, current understanding of the association of
AD symptom severity with caregiver outcomes is more
critical than ever. Previous research has found that patient
cognitive decline and behavioral symptoms are associated
with greater caregiver burden and poorer quality of
life,>1% as well as greater use of health care services!!!?
and lost time from work.!? Results of our study were
similar and update the current evidence on the economic
and humanistic costs associated not only with caregiving,
but also with caring for patients with more severe AD.

These results illustrate a consistent association of
AD symptom severity with poorer caregiver outcomes
and, ultimately, greater costs to individuals and society.
Individual costs to caregivers associated with greater AD
symptom severity include the greater levels of burden
in performing caregiving tasks and the increased odds
of experiencing anxiety and depression. Societal costs
include both the direct and indirect economic impact of
AD symptom severity. Caregivers of patients with more
severe AD made greater use of health care resources,
including greater likelihood of ER use and hospitalization.
These results are consistent with research from 2008 that
demonstrates a significant association between patient
behavioral and psychological symptoms and caregiver
use of ER and hospitalization, which correspond to a
greater cost of care for caregivers of patients with more
severe disease.'? In addition, employed caregivers of
these patients face missing more days of work. This
lost productivity negatively affects employers and may
negatively affect the income of caregivers themselves.
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In the past decade, caregivers of patients with AD
have become increasingly more likely to be adult
children caring for a parent or parent-in-law.!%1>
Therefore, differential outcomes experienced by different
types of caregivers are especially relevant. Spousal
caregivers were less likely to experience depression
and anxiety than other types of caregivers. In our
initial analyses of the correlations between potential
covariates, we found that spousal caregivers were
older and less likely to be employed, which in itself is
related to older age. These demographic differences
likely affect depression and anxiety. For instance, being
both employed and a caregiver may cause role strain,
which may negatively affect mental well-being.

The natural course of AD is a continuing decline in
cognitive functioning, often accompanied by an increase
in behavioral symptoms.?"*? Cholinesterase inhibitors
have been shown to slow the progression of symptoms.*?
Results of this study illustrate the substantial effect of
AD symptom severity on caregiver outcomes. Therefore,
treatments that slow symptom progression may be
expected to have a short-term positive effect on caregiver
outcomes. Specifically, treatment of AD may reduce
caregiver burden, presence of depression and anxiety,
health care resource use, and lost work productivity in the
short-term. By slowing disease progression and thereby
reducing severity, reductions in caregiver burden, in
depression and anxiety, in health care resource use, and in
lost work productivity may be expected for the caregiver.

For example, in a 24-week, placebo-controlled trial,
caregivers of patients with moderate to severe AD were
assessed using the Caregiver Stress Scale.?® Caregivers
of donepezil-treated patients reported lower levels
of overload, relational deprivation, job-caregiving
conflict, economic strains, role captivity, and loss of self
compared with caregivers of placebo-treated patients.?®
Caregivers of patients receiving donepezil also reported
lower medication use—including antihypertensives,
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hypnotics/anxiolytics, and antidepressants—as well
as 48% fewer visits to their primary care physician
than caregivers of patients receiving placebo.*

Previous research has shown that treatment of patients
also benefits caregivers. A study by Wimo et al*® indicated
that treatment with donepezil had a positive impact with
respect to decrease in caregiver time. An earlier study
suggested that donepezil treatment reduced the difficulty
associated with caregiving tasks.?® A meta-analysis of
caregiver outcomes in clinical trials of cholinesterase
inhibitors found a small beneficial effect of cholinesterase
inhibitor use on caregiver burden and caregiver time.?®
Further research should focus on associations of patient
treatment with other caregiver outcomes such as presence
of psychiatric conditions and costs associated with
health care resource use and lost work productivity.

As current treatments slow but do not stop the
progression of AD,?? long-term negative consequences
for caregivers remain. In addition to prescription
treatments, psychosocial interventions may further slow
the progression of AD or act as a mediator between AD
symptom severity and caregiver outcomes. Increasing
caregiver knowledge of AD, awareness of available
social support within the community, and resources
to address legal and financial issues are believed to
decrease caregiver stress.”’” A study of AD caregivers
demonstrated that psychoeducational training and
respite vouchers, alone and in combination, were
associated with less caregiver depression.”® Another
study of AD caregivers demonstrated that psychosocial
training of caregivers was associated with less caregiver
distress, greater quality of life, and better perceived
health.?? The Resources for Enhancing Alzheimer’s
Caregivers Health study has demonstrated that
intervention with home and telephone support group
sessions is cost-effective in reducing caregiver time.*

The limitations of this study were primarily related
to data collection methods. The study was a cross-
sectional study and therefore causation could not be
inferred. However, significant associations have been
illustrated that add to the body of knowledge of caregiver
outcomes. Also, a portion of the sample was Web-based
and the non-Web-based sample was obtained from
central city locations. Therefore, the sample may not be
representative of people who do not have Internet access
and/or who live in more rural areas. All data were self-
reported by caregivers. Metrics such as AD symptom
severity were not confirmed by clinicians or through
patient records, though the RMBPC has been validated
as a caregiver-reported metric of AD symptom severity.
In addition, there may be other potential patient and
caregiver characteristics that are associated with caregiver
outcomes but were not considered in this analysis.

These may include caregiver medication use, geographic
region, and interactions between other covariates such as
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caregiver type and patient living situation. Future research
should consider these and other potential covariates.

AD symptom severity is associated with poorer
caregiver outcomes that have cost implications to the
individual and society as a whole. Individual costs to
caregivers of more severe patients include greater burden
of direct, instrumental, and interpersonal care and
greater likelihood of anxiety and depression. Greater
health care resource use by caregivers of more severe
patients translates to increased direct costs of care for
caregivers, and greater lost work productivity increases
indirect costs to employers. Implications of findings
such as these are that available treatments that aid in
the management of AD symptom progression may
reasonably be expected to positively impact not only
patient outcomes and their associated costs but also
caregiver outcomes and their associated costs as well.
Future research should focus on establishing possible
causal effects among the associations found here.

Drug name: donepezil (Aricept and others).
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