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Objective: To estimate the dollar savings in costs at-
tainable from drug or other treatments for Alzheimer
disease (AD) that stabilize or reverse patients’ cognitive
decline.

Methods: Medical and other disease-related utiliza-
tion data were collected from the caregivers of 64 pa-
tients diagnosed as having probable AD. The quantities
of utilization were priced at national levels to generate
measures of illness costs. Costs per patient were then es-
timated as regression functions of scores on the Mini-
Mental State Examination (MMSE), which was used as
an index of patient cognitive function. Potential savings
in illness costs were estimated by comparing predicted
costs at various baseline and intervention-level values of

Results: The potential savings in illness costs attain-
able from treatment are small for mildly and very se-
verely demented patients with AD. However, for mod-
erately to severely demented home-dwelling patients
having, say, an MMSE score of 7 at baseline, prevention
of a 2-point decline in the score would save about $3700
annually, and a 2-point increase in an MMSE score rather
than a 2-point decline would save about $7100.

Conclusion: Large savings in the costs of caring for mod-
erately to severely demented home-dwelling patients with
AD may be achievable from disease interventions that have
minor effects on patients’ cognitive status.

the patient’s MMSE score.
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LZHEIMER DISEASE (AD) is
an exceptionally costly dis-
ease whose social burden
approaches $100 billion an-
nually in the United States.!
Although AD is not a curable illness, the
drug tacrine hydrochloride recently has be-
come available as the first approved AD
medication, and other drugs for treating the
disease are sure to be introduced in the fu-
ture. The clinical efficacy of any new drug
will be measured by its ability to stabilize
or reverse the decline in patients’ cogni-
tive functioning. However, determining
whether the drug also is cost-effective de-
pends on 3 factors: the price of the drug,
its ability to stabilize or improve patients’
(and caregivers’) quality of life, and its ef-
fect on caregiving costs. We addressed the
third question. In particular, even ifa drug
or other treatment of AD raises patients’
cognitive status above an expected or base-
line level, it remains to be seen whether this
change in cognitive functioning also low-
ers medical and other caregiving costs.
The illness costs of persons with AD
or other dementing conditions and ill-
nesses have been estimated from sample
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data in several studies.*® Most of these
studies have reported that direct or indi-
rect (ie, unpaid caregiver time) costs in-
crease significantly as the patient’s cogni-
tive impairment increases. However, none

For editorial comment
see page 683

of them explicitly attempted to estimate
the quantitative relation between costs and
the level of cognitive impairment. To our
knowledge, this study is the first to esti-
mate a functional association between AD
illness costs and a measure of patients’ cog-
nitive status.

— T

It is evident from Table 2 that mean direct
cost per patient is lower for home-

" This article is also available on our
Web site: www.ama-assn.org/neuro.




SUBJECTS AND METHODS

DATA

The primary data for the study were collected by the Aging
Clinical Research Center (ACRC), a geriatric research insti-
tute affiliated with the Deparunent of Veterans Affairs Medi-
cal Center Hospital of Palo Alto, Calif, and the Stanford Uni-
versity School of Medicine, Stanford, Calif, For more thana
decade, the ACRC has maintained a longitudinal database on
patients with AD. Criteria for entry into the databsse are
(1) aclinical diagnosis of probable AD by standards of the Na-
tional Institute of Neurological and Communicative Disor-
ders and Stroke-Alzheimer's Disease and Related Disorders
Association'® and (2) stable physical health (eg, no recent his-
tory of cancer ot congestive heart failure, and hypertension
and hypothyroidism under control). Clinical workups follow
the recommendations by McKhann etal, ' and diagnoses are
based on the consensus of an interdisciplinary team includ-
ing 1 to 3 physicians. Patlentsare seenatintervals of 4 ormore
months, so that multiple data points are routinely recorded
for clinical and cognitive measures. Typically, patientsare fol-
lowed up until their scores on the Mini-Mental State Exami-
nation (MMSE) are zero on 2 consecutive evaluations.

In the winter of 1994 to 1995, the caregivers of 64 ACRC
patients reported their own and patients’ use of medical and
other iliness-related goods and services during periods vary-
ing from the previous 6 months (for hospital care) to the pre-
vious week (for paid and unpaid in-home care}. Through out-
reach efforts, we were able to include service utilizadon in-
formation on patients who had not received cognitive (MMSE
and other) testing for several months to several years because
they were institutionalized qutside the area, had moved, or
had scored zero on the MMSE on 2 consecutive evaluations.
In this way, utilization records were collected for patients with
AD who represented the continuum of cognitive decline.

MEASUREMENT OF COSTS

Insofar as passible, the costs of AD care were specified as
(economic) opportunity costs.!! The opportunity costofa
resource is the resource's highest market value in any use
other than its current use. The opportunity-cost concept
is standard in cost-of-iiiness studies, including those of
AD.}4213 The costs of an illness are classified as direct and
indirect. Direct costs are money payments for medical care
and all other goods and services used because of the jli-
ness. Inditect costs are the imputed market values of un-
paid medical and health care and of resources that are lost
due to the illness. There are 3 main types of indirect ill-
ness costs: those of morbidity (patients’ lost labor ser-
vices), premature death, and unpaid caregiver services. Be-
cause all pacients tn the study were disabled but living, the
first 2 costs were invariant with respect 10 cognitive sta-
tus, so they were excluded. The only indirect cost consid-
ered was the cost of unpaid caregiver services.

Because many caregivers did not possess or were not
aware of payment records—{or example, some were HMO
members of a health maintenance organization—we col-
lected data only on patient utilization. Prices or unit costs
were then assigned to the reported rates of utilization, and
patients’ illness costs were defined as the products of these
prices or unit costs and physical quantities of udlization.
The types of illness-related goods and services used by pa-
tients and caregivers are given, with the assigned prices or
unit costs, in Table 1.1+

The assumptions underlying the price and cost as-
sumptions are as follows: First, from the societal perspec-
tive, it can be shown that the appropriate working defini-
tion of the direct opportunity cast of any commodity is the
minimum payment for the commodity that is necessary to
induce the producer to go on providing it in the long run.
Payments in excess of the minimum signify producer waste
or inefficiency, monopoly réturns, or other distortions such
as tax effects, and none of these is an opportunity cost. This
definition was applied herein as far as was feasible.

When payment rates (ie, provider average revenues)
could not be abtained, deduced, or reliably estimated, unit
accounting cost estimates were used instead. An effort was
made to scale the estimates of prices and unit costs at na-
tional levels from 1992 to 1993 (the most recent years for
which some of the data were available) to make them rep-
resentative of the United States as a whole. Because the prices
actually paid by caregivers and patients may differ from our
estimates of the national minimums, the observed illness
costs of AD in any given community may be higher or lower
than the costs derived here.

Perdiem hospital use was priced at the average national
reimbursement rate for Medicare services in 1993, It was as-
sumed that a hospitalized patient would receive 1 physician
visit per inpatient day. Because AD-related hospitalizations
are unlikely to involve surgery (except possibly for problems
such as infuries indirectdy due to the disease), no estimates
of surgical costs were considered. However, the total perdiem
cost of hospital and physician services may be understated in-
sofar as it omitssurgical and diagnostic worlcup costs. Because
it was slightly higher than the mean perdiem reimbursement
rate, the statewide mean per diem cost for California long-term
care facilities was used as the national unit cost of nursing home
care, The per diem nursing heme cost for California Medi-
Cal (Medicaid) patients'® was almost identical to the national
average for Medicaid patients,™ suggesting that the mean cost
for all California nursing homes also was similar to the na-
tional average. Themean Medi-Cal per diem cost wasnot used
because marny patients with AD might requireand be housed
in facilities furnishing a higherevel of care than that provided
by Medicaid facilities. Because no national rates for residen-
tial care were available, the residential care rate was approxi-
mated as mean per diem total nursing home cost in Califor-
nia minus the mean per diem cost of nursing care.'®

Because emergency department services are regularly
cross-subsidized by hospitals so that payments for emergency
department services prabably understase their opportunity

dwelling than institutionalized patients, and that mean in-
direct cost per patient is higher. Mareover, both differ-
ences are statistically significant below the 5% level. Because
the likelihood of institudonalization increases as MMSE falls
(below), this pattern suggests that a decline in MMSE may
not cause direct and indirect costs to change in the same

direction, and, accordingly, that its effect on total costs need
not be readily predictable. These considerations led us to
estimate annualized direct, indirect, and total casts as sepa-
rate functions of MMSE.

The initial regression results are shown in Table 3.
Respectively, the dependent variables in the tables are the
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costs, we approximated the naional cost per emergency de-
partment visitas the mean cost per visit in Los Angeles County
deflated by the factor 1.28, The deflation factor was derived
from the Los Angeles-Long Beach health care price index, which
was about 28% higher than the national average in the early
1990s.*" Adult day care was priced at (unit-cost) rates reported
in 3 recent studies.'*? Paid in-home health, housekeeping,
and other care was priced at the mean national hourly rate of
home health care workers, and the (indirect opportunity) cost
of unpaid in-home patient care was priced at the same hourly
rate. The direct and indirect costs of purchased meals (meals-
on-wheels) were placed at $4.50 and $1.76 per meal, respec-
tively. The indirect cost estimate was based ona report of 0.22
hours of volunteer preparation and delivery time per
meal,* which was priced at the mean national hourly rate
of residential care workers.?* Because it was almost negligi-
bly small, the cost of volunteers' ime was included in the
estimate of direct caregiving costs. Drug prices were as-
sumed to be the minimum of Medicare and lowest whole-
sale prices. A pharmacist determined whether each drug
was likely to be used for an acute or a chronic condition.
Medications for chronic conditions were assumed to be
used for an entire year; medications for acute conditions
were assumed to be used for 2 single month.

Several respondents reported caring for their patients 168
h/wk, presumably because they considered themselves con-
tdnuously available for caregiving. Because raasty primary car-
egivers of home-dwelling patients with AD must be continu-
ously available for caregiving unless they have assistance, we
were left with 2 aptions: accept 168 hours as the weekly norm
for unassisted primary caregiver hours (which would cause
indirect caregiving costs to be fixed and independent of the
jpatient’s cognitive status), or adopt a procedure for estimat-
ing the number of active caregiving hours. We chose the sec-
ond alternative and assumed that no caregiver would spend
more than 16 hours per day in patient care. The weekly num-
ber of active caregiving hours by the primary caregiver was
therefore defined as the minitum of the reported number
of hours and 112. This reduced the sample mean total weekly
number of unpaid caregiving hours for home-dwelling pa-
tients from 60.7 10 51.0. We then tested a range of upper
bounds on the caregiver's weekly hours (from 84-168) and
found in each instance that total unpaid caregiver hours—
and hence unpaid caregiving costs-—were not significantly
related 10 the patient’s measured cognitive status, Last, no ef-
fort was made to delete the costs of comorbid conditions be-
cause of the impracticality of identifying utilization due to
these conditions from caregivers' responses, Thus, the total
cost estimates may be exaggerated, but there is no reason to
think that estimates of the marginal effect of patient cogni-
tive status on caregiving costs also are biased upward.

MEASUREMENT OF PATIENT
COGNITIVE DYSFUNCTION

lu general, the patient’s most recendy recorded MMSE score
before the date of cost collection was used as the measure of

* penditure data frequently appesr to be log-normally

where i is the patient index, C, denotes the annualized di-

cognitive status. For the most part, the dates of MMSE scores
preceded the dates of the cost data by 0 to 4 months. We used
MMSE scores for 21 ptients that were recorded afier the date
of cost data collection. Among the latter, 6 scores were ob-
tained more than 3 months after the date of cost data collec-
tion, and 1 of the 6 was obtained 7 months afterward. These
errors in measuring MMSE scores at the time costs were in-
curred tend to bias the ordinary least squares (OLS) regres-
sion estimators of the coefficient on MMSE score in the ill-
ness cost functions. Accordingly, we also estimated the
functions as etrors-in-variables models with YRSAD (the time
in yesrs from the onset of symptorus to 1995) as the instru-
mentfor MMSE. The instrumental variable (IV) estimates of
the fanctions are shown and discussed herein.

The mean (SD) patent costs, MMSE scores, and the
values of ather explanatory variables are given in Talble 2.
Family income data were unavailable at the time the study
analysls was undertaken, and, except for several patients
who were covered by both Medicare and Medi-Cal (Med-
icaid), the entire sample had Veterans Affairs benefit cov-
erage, Medicare coverage (in most instances with a supple-
mental package), or both. Consequently, family income and
indicators of health insurance coverage were both omitted
as predictors of costs. :

COST FUNCTION ESTIMATION

One of the 65 caregivers reported a zero utilization of both
paid and unpaid services, and because there was no way
to verify the accuracy of the response, we deleted the care-
giver's patient from the sample, All cost functions were es-
timated for users of services only. Inasmuch as medical ex-

distributed, * we specified the cost funcions in the semi-
log form

n(C) na+BMMSE+yZ+w,

rect, indirect, or total cost of caring for the i-th patient, Z,
denotes other explanatory variables, u; is 2 disturbance, and
a, B, and vy are parameters. The estimated (expected) cost
for the i-th patient is obtained from

£(C,) mexp(@+BMMSE, +4Z,+0%2),

where circumflex denotes estimates, ¢ is the variance of
w, and 6%/2 is the conventional correction factor.¥ Annu-
alized costs were defined as estimated costs over the rel-
evant reporting periods inflated to annual rates (eg, by the
factor 2 for hospital care recorded over the previous 6
months and 52 for in-home cace recorded over the previ-
ous week), Each patient was assumed t0 live in his or her
current residence continuously throughout the year. The
parameter B in the cost function model can be taterpreced
as the (instantaneous) growth rate of total caregiving costs
with respect to MMSE score. That is, B is proportional
change in costs dC/C induced by a small increase MMSE
in the MMSE score.

natural logarithms of the patient's annualized direct
(DCOST), indirect (ICOST), and total (TCOST) costs.
Four regression equations are given in Table 3. The ex-
planatory variables in the equations and the sample sta-
tistics are given in the left column. For example, the de-
pendent variable in all 4 regressions for direct cost is the

natursl logarithm of direct cost per patient (LDCOST).
In equation 3, LDCOST was regressed on MMSE score,
AGE, MALE, EDUC, and WH. The interaction variables
MMSEXHOME and MMSEX(1—~HOME) were omit-
ted. The estimated regression coefficients on the ex-
planatory variables and their ¢ ratios are shown opposite
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e - o the variable names. The values of R* adjusted for de-
Table 1. Unht Cost Estimates - - : grees of freedom (R?), the F statistic (F), and the sample
R PP size (number of patients) are entered at the bottom of
" Tye of Good/Servics. . - . Table 3.

. I::“ hmgﬁ o ::' Equations 1, 3, and 4 in each table were estimated
* physlcian hospital ;- R by OLS. Equadons 2 were estimated by the [V method with
* Physician office or outpatient it gh, YRSAD used as the instrument. Iif MMSE is measured with
Nursing home < lopatient dyy 84 errors of the classical type, the OLS estimators of the co-
. Residential care inpationt day . 47 efficient on MMSE in equations 1 are biased toward zero
Ambuiance : i 430 but the IV estimators in equations 2 are not.*! Thus, one
: m::ywc:""m'm - test, albeit a crude one, for bias consists of comparing the
Paid In-home care OLS and IV estimates of the coefficient. If the second set
. Purchesed magls - of estimates is much larger in absolute value than che first,
Unpaid in-home care it is prima facie cause for suspecting measurement-error
Medications bias. In the LDCOST regressions, the OLS and 1V esti-
mates 1 and 2 suggest bias. In the regressions for natural
. Table 2. Variables Studied®
Variable . o e
AGE T AQe of patient in 1988, y vl e e gy
Eouc 7 Pationt's highest educational attainment, 1
MALE 44 patient {5 male, G otherwise::
WH “ 42 1:1f patient is White, 0. otherwies
YRSAD -~ Yours (dated from 1995) since fifst
HOME 72 1.1 patient fives at homw, 0 otharwise
MMSE +.- Patient's MMSE score, 030 i
’ MMSE scors of patient [iving sthome . = .
s . MMSE scors of patient fiviog away from home _
-Gost, ' R S P S e
TCOST  Estimated annual total cost of caring for patient , - 35287 (21730)
DCOST - Estimated annual total direct cost of caring. for patient- §275 (14773}
1COST . . Estimated annual tota) Indirect cost of taring or patient: L AML(21730)
" Estimated tatal annual cost of patient iving at home: .* 30318(25719)
’; Estimatad otal annual cost of patient fving sway from home: "2 38360 (13872)
HDCOST " Estimatad total annual direct cost of patient fiving a3 home =% 5854 (7207)
NOCOST " stimated total annual direct cost of patient fiving awey from home. 30284 (10273)
- Egtimated total annual indirect cost of patient Uving 3thame <R 27662 (24640)
+ Estimated 10t annual indiract cost of petent ving way from hom 8076 (5895)

*Sixty-four observations: 39 an patients Iiving at home; 25 on patiants living away from hame. MMSE indicates Mini-Mental State Examination.

| Tatle 3. Logarithm of Cost per Patiem

* . 1
Variable R 2t g & (g iy ¥ 7 &
 Constant O GLIE 1048 (4S0)F  1063(681) 9SS (3680) 018(227)F 8381348 R12(450)  9.10(30.82)¢
MMSE AN -0187 (@M -0AWTAAE - ...  COBQ7H QUI(154 0ol0@AE ..
AGE . T 008 (08 L. e il o~0004Q47)
MALE ~0038(018) ... 0087 (0.11) |
EDUC -0203 (195) i : L agnamt .
WH 0.237 (042 T Gl e =AGR(SE)
MMSE X HOME o e =01%E8Y . e e 0018(086)
MMSEX (1 ~HOME) ~Q017(3N) v een LT e e =01056(082)
& 0.508 0.084 0502 0582 —0007 S e 00
F €2.70¢ 520¢ 18.32¢ a4t 058 ey . 18 . 108
No. of patients & ® ) & 2 = e 67 &

*Dspendant vaniable in all 4 equations /s the natural fogarithm of cost (direct, indirect, o total) per patient. Absolute t ratios aré given in parentheses.
Abbreviations are given in Table 2. Rt indicates R* adjusted for degrees of fresdom.

tinstrumental variable sstimate. )

£Significantly diffecant from zero at or below 5% level.
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logarithm of indirect cost per padent (LICOST) and natu-
ral logarithm of total cost per patient (LTCOST), they do
not, Nevertheless, because YRSAD may not be an ad-
equate instrument for MMSE, we do not rule out the pos-
sibility that the estimates of caregiving costs have been dis-
torted by measurement errors.

Equations 3 include 4 background variables: pa-
tient age, male sex, race indicators, and educational at-
tainment (used as a proxy for the family’s caregiving pref-
erences). Except for EDUC in the LICOST equation, none
of the variables significantly influences caregiving costs.
On balance, the estimates of equations 1, 2, and 3 indi-
cate that a decline in the patient's cognitive status in-
creases direct costs, has no significant effect on indirect
costs, and increases total costs only through its effect on
direct costs. In conjunction with the result that institu-
tionalization significantly affects the means of direct and
indirect costs (Table 2), this finding indicated that de-
clining cognitive function might influence caregiving
costs mainly or exclusively by raising the probability of
the patient’s institutionalization. To explore that hy-
pothesis further, we reestimated the logarithms of costs
as functions of MMSE conditional on the patient’s place
of residence—home or institutional (nursing home,
residential care, or similar) facility. The estimates,
which are shown as equations 4 in Table 3, only partly
confirm the hypothesis. As indicated by the ¢ ratios of
the coefficients on MMSEXHOME and MMSEX
(1 ~HOME), MMSE has no significant effect on indirect
costs for home-dwelling or institutionalized patients,
and it has no significant effect on direct or total costs if
the patient has been institutionalized (Table 3). How-
ever, direct costs and total costs are significantly and
negatively associated with MMSE if the patient lives at
home.

These conclusions caused us to revise the initial cost
function model as follows: Let p(HOMEIMMSE) denote
the probability that the patient lives at home condi-
tional on MMSE score. Then the patient’s expected di-
rect cost conditional on MMSE was tespecified as

. . : .

Total
Yy 2 3 .
1060 G236) 1043(2039)F  10S2(783)3 1058 (61.24)%
-0056(37)% -0036(059) 0060 (389}
0.002 (0.10)
~0.071 (0.28)
0154 (1.71)
~0.831 (1.74)
. -0.057 (374}
SO ) ~0.024 (059)
2.169 —00 0.185 0.163
12.80¢ 0s o asst 7.3
: 84

64 64 84

(1) E(DCOSTIMMSE)»p(HOMEIMMSE) X
E(HDCOSTIMMSE) + [1—-p(NHOMEIMMSE] X
E(NDCOSTIMMSE).

p(HOMEIMMSE) was next estimated as a logistic regres-
sion of MMSE on all 64 observations. The estimated prob-
ability was

(HOME|MMSE) =[1-+exp(1.2897~0.2804MMSE)] ™,
(282) 417N

where the figures in parentheses beneath the parameter
estimates are absolute (asymptotic) ¢ ratios. The esti-
mated expected direct cost of a home-dwelling patient
given MMSE, E(HDCOSTIMMSE) was obtained by re-
gressing LDCOST on MMSE for home-dwelling pa-
tients and transforming the OLS log regression into natu-
ral numbers. The regression estimate was

E(HDCOSTIMMSE)=exp(9.0339— 0.07990MMSE),
SEE=1.05605
(24.58) (3.07)

We then tested the revised model (1) for selectivity
bias. Selectivity bias invalidates (1) if the probability of
nursing home placement is related in some unobserv-
able nonrandom way to nonnursing home direct costs.
The tests, which used the Heckman-Lee and general-
ized selectivity-bias correction factors,> failed to show
significant evidence of bias, and expected direct costs
therefore were estimated without adjustment from equa-
tion 1. Because there was also no significant evidence that
indirect costs vary with MMSE score, we set the esti-
mated direct cost of an institutionalized patient given
MMSE, E(NDCOST{MMSE) equal to the sample mean
of direct costs for institutionalized patients, and we as-
sumed that changes in total caregiving costs condittonal
on changes in MMSE were identical to changes in direct
caregiving costs.

The cost savings resulting from AD treatments can
be estimated under various assumnptions. For example,
it can be supposed that the treatment increases the pa-
tient's MMSE score above some pretreatment level, pre-
vents it from declining below that level, or causes it to
fall only by some positive fraction less than 1 of the de-
cline that would occur without treatment. Table 4 gives
illustrative annual dollar savings in direct caregiving costs
generated by the revised cost-function model under the
first 2 of these 3 scenarios. Initial or baseline values of
the patient's MMSE score, including the sample mean
scores of home-dwelling (12.21) and instirutionalized
(2.04) patients, are shown in the left column of Table 4.
The dollar estimates of savings presume that the treat-
ment effect lasts 1 year. A 6-month effect would halve
the savings, and a 2-year effect would double the sav-
ings before discounting. If the treatment prolongs the pa-
tiengs life by, say, the length of the treatment effect, the
result of the treatment is essentially to defer costs by the
length of the effect. In that case, savings would accrue
only because of the time discounting of the deferred costs.

As Table 4 indicates, the cost savings that follow from
a small improvement or the prevention of a small de-
cline in the patient’s initial MMSE score generally in-
crease as the patient’s initial score falls, and become quan-
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3537, Savings I MMSE Seory-
. ig Prevented

MMSE Score: Fronw: 15
- F'mf'é:&‘}""" w
2" Anaual -Totals,
lnitial MMSE | e - g.
IR e
._20 1965 1242 587 312" 356 765 2424 ™37,
.18 3666 2424 1186 638 744 16115113 13733
12 5630 3805 1876 1008 1164 2494 7407 16125

7 ‘11213 7407 3418 1770 1848 3706 6718 ...
-8 13733 8619 3706 1860 1806 3494 7428 .uii

.,‘,",_4.

204 16111 8733 3219 1526 1324 2434 ...

*MMSE indicates Mini-Mental State Examination.

titatively important below an initial score of about 10 to
12. For example, at MMSE=7, a year-long 2-point in-
crease in the score would produce an estimated saving
in direct and total costs of $3418 per patient, and a treat-
ment that prevented a 2-point fall in the score over a year
would yield an estimated saving of $3706 per patient. If,
instead of experiencing a 2-point decline in MMSE score
over the year, the same patient were to gain 2 points, the
estimated saving would be $7124 ($3418+$3706). In each
instance, the average saving results partly from the im-
provement in MMSE given that the patient is home-
dwelling and partly from the reduction in the probabil-
ity of institutionalization.

We estimated functional relations between the costs of
AD and patient cognitive status. The estimated relations
were then used to project the potential savings in soci-
etal costs attainable from treatments for AD that stabi-
lize or reverse the rate of patients’ cognitive decline. As
far as possible, we priced patients’ resource utilization
at national opportunity cost levels in 1993. In many geo-
. graphic areas or at higher resource utilization rates, the
cost savings will be somewhat greater than those we have
estimated.

The results indicated that, even when the treat-
ment effect is small, the savings seem to be numerically
significant for moderately to severely demented pa-
tients who live at home. Direct and indirect costs were
" not related to MMSE scores for institutionalized pa-
tients. Hence, improvements in institutionalized pa-
tients' cognitive functioning would not reduce either com-
ponent of total costs.

Nevertheless, the research described herein should
be described as exploratory, mainly because of the na-
ture of the patient sample. There were few study sub-
jects and all were located in a suburban area of northern
California. Ideally, a study of this kind requires a large,
geographically diverse sample of patients that is demon-
strably representative of the AD population.

For example, the limited availability and accessibil-

ity of community and family resources has been re--

ported to increase the risk of institutionalization among

the rural elderly with higher levels of impairment.” This
suggests that the direct costs given MMSE scores of ru-
ral patients may be higher (due to institutionalization)
than our estimates indicate, and hence that the savings
attainable from palliative AD treatments also may be
higher. Whether or not AD costs vary significantly with
the types and supplies of local caregiving services is a ques-
tion that awaits future research.

Estimates of the costs of AD care also differ mark-
edly among studies. In research on patients with AD and
other dementia carried out in the late 1980s, the re-
ported annual rates of direct costs were slightly lower or
much lower than those derived herein.>¢’ Conversely,
another study conducted in northern California from 1989
to 1990 found a mean total cost per patient one third
higher than the estimate obtained herein.* To what ex-
tent these differences in costs are due to geographic dif-
ferences in the prices of AD care or to other factors is un-
clear. The patterns of AD care and utilization may vary
with family characteristics that we were unable to ob-
serve, such as income, patient and caregiver health sta-
tus, religious background, and patient-family emotional
relationships. Large differences in sample composition for
any of these characteristics could account for the between-
sample differences in AD costs that otherwise seem due
to differences in geographic location. In any event, the
causes of the reported differences in AD costs are un-
likely to be ascertained until a more comprehensive, large-
sample study of the cost of AD care is undertaken.

Finally, we were surprised to find that indirect costs
were not significantly associated with patients’ MMSE
scores. The result seems implausible, and 2 other stud-
ies have shown that indisect caregiving costs increase as
cognitive functioning declines, at feast among home-
dwelling patients with dementia.>* The exact nature of
the indirect cost-cognitive status relation therefore mer-
its further research attention, especially in view of the
AD family caregiver's heavy time and emotional burden
and the possibility that palliation of the disease might not
only lower direct AD costs but also reduce this burden.
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