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[1. Introduction

Rising health care costs and demographic shifts, including an aging
population, are two trends facing health policy makers. Concern over
rising health care costs is usually directed towards direct health care
spending, which has risen from 8.8% of U.S. gross domestic product in
1980 to 13.3% in 2000 (Nationa Center for Health Statistics, table 111).
These costs are predicted to continue to increase. Direct health care
expenditures are, however, only part society’s total health costs.
Currently, the largest segment of the population that is disabled (from al
causes including diseases) is working-age adults (Adler). An aging
population will affect the distribution of the disabled. Even with
decreasing disability rates among older Americans (Manton and Gu;
Waidmann and Manton), an aging population indicates an increasing
need for addressing long-term hedlth care. Burwell and Jackson show the
percentage of disabled elderly increases by age cohort. Coupling
increasing health costs and the move toward non-institutional care, with
the potential for increased number of disabled people, the need for
informal health care, the provision of informal care by family members
and friends, will increase over the next decades.

One disease that has not been immune to these trendsis end stage rend
disease (ESRD). ESRD, atota and permanent loss of kidney function, is
fatal within 72 hoursif not continuously treated (National Institute of
Diabetes and Digestive and Kidney Diseases). The prevalence of ESRD
in U.S. hasincreased by 608% from 55,384 patients in 1980 to 392,023
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patientsin 2001 (U.S. Renal Data System 2003b, table B.3). Even more
dramatic is the 1,066% increase in ESRD patients over 65 during this
time. ESRD patients over 65 have increased from 11,800 patientsin 1980
to 137,586 patientsin 2001 (U.S Rena Data System 2003b, table B.3).
Taking account an aging population, the U.S. Rend Data System (2003b)
is predicting 2.2 million ESRD patients by 2030. Consistent estimates of
the direct medical costs of ESRD have been tracked since 1991 (U.S.
Renal Data System 2003c). Total medical expendituresfor ESRD have
increased from $8.0 billion in 1991 to $22.8 in 2001, dmost atripling of
expenditures; for the same period, Medicare' s total budget has only
doubled (U.S. Renal Data System 2003b). In 2001, the ESRD program
was 6.4% of the Medicare budget, which represents a 33% increase since
1991 (U.S Renal Data System 2003b).

The objectives of this study are to provide 1) an increased
understanding of the role of informal caregiving and 2) improved
estimates of patients’ and informal caregivers' costs associated with
ESRD. Therole of informal caregiver needs to be included in health
policy debates. Because of the multitude of studies dealing with rising
direct medical costs, the primary focus here is costs beyond direct
medica costs. Data used to obtain these objectivesis from a case study of
ESRD patients and informal caregivers from three counties (Brazos,
Grimes, and Robertson) in east-central Texas. To understand the role of
informal caregiving, theoretical considerations along with patients' and
caregivers perceptions of informal caregiving are presented. Next,
estimates of the total per case costs of ESRD are presented. Of particular
interest isthe partitioning of the costsinto patient and informa caregiving
coss.

To our knowledge, no previous study has been undertaken that is
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concerned with informal caregiving costs associated with ESRD. A
unique aspect of this study is estimating both patients' and caregivers
costs. Individuals and societies costs of ESRD are large. Manns, Taub,
and Donaldson estimate that in developed counties, 1% to 2% of overall
health budgets are spent on ESRD care, although only 0.08% of the
population has ESRD. The need for life-long chronic care has aripple
effect on the patients and families to cope with the burden of indirect
health care expenses as well as opportunity costs. The aim of thisstudy is
to enumerate the nature of these unmeasured costs of chronic illness,
specifically the case of ESRD.

[1.Brief Literature Review

This study’ s main focuses are on the role of informal caregiving and
the costs of ESRD beyond direct medical costs. These costs consist of
both patients’ and informal caregiving costs. Little research has focused
on patients’ costs other than direct medical costs. Stone and Kemper
estimate 14 million working-age parents have a disabled parent or spouse
aged 65 or older. The Task Force on Aging Research estimated 90% of
the approximately 4.6-million non-institutionalized elderly personsrely
on informal care. MetLife (p. 2) states “Nearly 25% of all households
have at least one adult who has provided care for an elderly person at
some point during the past 12 months.” All estimates indicate, a
substantial number of people are incurring costs as they allocation their
time and resourcesto informa care giving.
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[1 . Modd of Informal Caregiving

Models of informal caregiving have 1) provided theoretical
frameworks asto why informa care occurs, and 2) examined the affect of
informal caregiving on the patients families and households. Becker's
early work on atruistic behavior in househol ds provides one foundation
for role of informal caregiving. In Becker’s framework, each spouse’'s
utility depends on the well being of other family members, such asthe
other spouse. Altruistic behavior arises because of the interdependence of
household members' utility through the household utility function.
Becker claimed the dtruigtic behavior hel ps the family achieves agreater
utility level than individual selfish behavior. He, however, did not
explicitly consider informal care. Based on Becker, Jang illustrates using
atwo-person household, that when informal care giving occurs, the utility
of the household increases over the case of dl paid caregiving.

Household's Utility Function

Consider, a two-person household in which the household’ s utility
functionis

Ur=g(U", U") @
where UF isthe household’ s utility function, U" is person one's utility
function (husband), and U¥ is person two’s utility function (wife).
Individua family member’ s utility functions can be expressed as
UR=f(Xn1, Xnz, Xwi, Xwz), and 2
UW=f(Xw1, Xwz, XH1, XH2) (3



8 D000O00 D240 020

where X11 is medical care consumed by husband, Xw2 is acomposite
good, which includes all other goods consumed by husband including
leisure activities, Xw: is medical care consumed by wife, and Xwz isa
composite good, which includes all other goods consumed by wife
including leisure activities.

Normal assumptions concerning the individual’s utility function are
assumed, including 1) goods provide utility, 2) all goods are normal
goods, as an individua consume more of agood, his/ her utility level
increases, and 3) the marginal utility of the good decreases as he/ she
consumes more. Similar assumptions on the household utility function
areimposed aswith the individua utility functions. Further, it is assumed
the prices of goods consumed are same for the husband and wife and time
pent by aspouse for caring apatient isin part an dtruistic behavior.

Figure 1. Effect of an unpaid caregiver to the household’s utility level
il
A,

Y ¥ ¥wm 3 i X

Graphicaly, the trade-off between goodsin the household isillustrated
in utility spacein figure 1. Here, X indicates a composite good, whichis
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the sum of Xuz, Xw1, and XW2. Line segment AA’ represents the
household's initial budget constraint. Any combination of X and X
represented by thisline or below could be purchased by the household.
The curves represented by U are indifference curves.

Let the point D betheinitia point before any illnessin the household.
Thereisalevel of variable medical care costs being incurred in absence
of an illness. Now, assume the husband is diagnosed with a chronic
illness. Medical care consumption (X+1) now increases for the husband.
Initially, the household moves from point D to the point C in which the
minimum amount of medical care necessary to keep the husband diveis
al paid. Asthe household moves from D to C, the utility level of the
household decreases. Let the distance between Xn1 and Xn1' representsthe
minimum amount of medical care required to keep the husband alive.
Under the assumption, the husband wishesto remain alive, the household
must spend on medica care the distance between Xu1" and Xw1 to care for
the husband’ s chronic illness. Letting the distance Xu1' to X1 equal the
distance between A and B, the household' s effective budget line becomes
BB’ (dashed line). The effective budget constraint is defined as the
household’s budget constraint minus minimum medical care costs
necessary to keep the patient alive. Given budget constraint BB’, the
household’s utility is maximized at the point E. Asshown in figure 1, the
household consumes less of X and X1 and experiences alower utility
level. Obvioudy, the shape of the indifference curves determines the final
consumption combination. Changesin the utility function caused by the
chronic illness may cause changesin the shape of the indifference curves,
thus determining the final outcome. In general, consumption of X will
decrease and spending on overall medical care will increase. Overall
medical care includes the minimum amount of health care (distance AB)
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and variable hedlth care given by the good X

Now, assume the wife, as an unpaid (informal) caregiver, replaces
some of the paid caregiver costs. In this case, the household' s effective
budget line increases, because the household saves at least some of the
money paid to caregivers. A change in the effective budget constraint
occurs, because the substitution of unpaid caregiving for paid caregiving
to GG'. This substitution only occurs when the benefits from informal
caregiving (saved money for professional caregiver, atruistic nature, etc)
minus the costs (income loss, time, monetary, etc.) are greater than the net
benefits associated with hiring apaid caregiver. Utility is now maximized
at point F. The household’ s utility, U™, islarger than the utility, U™,
associated with point E (with no unpaid caregiving). An important effect
of the existence of unpaid caregiver is, therefore, to alter the utility of the
household to ahigher level compared to the case of al paid medica care.

The example shown in figure 1 and associated discussion illustrates
that the value of unpaid caregiver should be considered when estimating
the costs of diseases. If aworking wife becomes an unpaid caregiver to
replace paid caregivers, there may be additional income loss to the
household, if her caregiving affects her work. Such an income |oss causes
an additional decrease in the budget line to somewhere between BB’ and
GG'. Also, unpaid caregiving changes the consumption of the composite
good X.

The patient may have much higher preference for hedlth than any other
goods. In this case, a non-typical shape of indifference curve such as
“lexicographic ordering” (Malinvaud) may occur in an individual’s
preference ordering. The lexicographic ordering occurs when an
individual shows very high preference to agood. Here, this preferenceis
akin to the assumption of “wanting to stay alive.”
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Utility Maximization of the Household
Each good, Xwi, Xz, Xwi, and Xwz is a function of time spent on all
activities. For example, if the husband spends more time working, his
income increase, allowing the household to consume more goods.
Therefore, each good can be expressed as
Xui=h(TH1, Thz, T, Twi, Twe, Tws), and 4
Xwi=h(Twa, Twz, Tws, Th1, THz, THs) 5)
wherei =1, 2 for the two goods, Tw1 isthe husband’ stime associated with
the chronic disease, T2 isthe husband’ s time devoted to work, Ths isthe
husband's time associated with al other activities, Tw: isthe wife' stime
associated with the chronic disease, Tw2 isthe wife' s time devoted to
work, and Twz isthe wife stime associated with all other activities. Time
associated with the disease includes all treatment time if the individual
has the disease and unpaid caregiving time for the other member of the
household. Each individua’s utility function is, therefore, expressed asa
function of time by substituting equation (4) into equation (2) and
equation (5) into equation (3). Individud’ s utility functions become
UP=f(Th1, THz, Ths, Twi, Twz, Tws), and (6)
W=f(Twz, Twz, Twa, TH1, TH2, THa) )
Thetotd time available to each individua isfixed, such as 24 hours/ day
or 365 days/ year. Mathematicaly, this can be stated as T + Tz + Ths =
T and Twa + Twe + Tus = T. Because T isfixed, once Tu: and Thz are
determined, Ths is decided. Thisimplies that as the husband (the wife)
spends additional time associated with the disease, activities such as
working and / or recreation must be reduced. As he (she) reduces his (her)
work, the household income decreases. Consequently, the budget lineis
shifted downward decreasing the household’ s utility level. Tus can be
expressed as Ths = T - Th1 - Trz. A Similar relationship can be derived for
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the wife stime. Substituting these time constraints into equations (6) and
(7), one obtains

UR=f(ThH1, The, Twi, Twe, T), and (8
U"=f(Twi, Twe, TH1, Thz, T) 9
Equations (8) and (9) indicate the husband’ s and the wife’s utility
functions are function of time spent for activities associated with a
disease, work, and implicitly all other activities through the time
constraints. Substituting equations (8) and (9) into equation (1), the
household’s utility function, equation becomes

UF=g(U"(ThH1, Tz, Twi, Twz, T), U¥(Twi, Twz, T, Trz, T))=

O(TH1, THz, Twi, Twe, T) (10)
Households maximize their utility subject to anincome (1) congtraint
[=TH2R4+Tw2Rw-CSA(TH1, Twi) 1y

where R4 isthe husband’ s and RW isthe wife' swage rate. CSA isthe
patient’s minimum medical costs to stay alive, which is afunction of
times associated with the disease by both the wife and husband. In the
case of no chronic illness in the household, CSA equals zero. The
household’ s maximization problem can be solved using the Lagrange
multiplier (A) technique. The constrained maximization problem is

max L = max g(Tw, Thz, Twi, Twz, T)

Th1ThzTwi Twz

+A(I-TH2RA-TwzRw+ CSA(Thz, Twi)) (12

where A is the Lagrange multiplier. Maximization is achieved by
satisfying the first-order (F.O.C) and the second-order conditions (S.0.C)
(Silberberg). By satisfying the F.O.C and S.0.C, the household achieves a
utility maximization subject to budget constraint. If a household member
becomes chronicaly ill, the household' s consumption is changed because
of additional expenses of medical care including paid caregiving. The
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budget constraint may also change because of income |oss because of the
disease, consequently, the household’ s utility decreases. Unpaid
caregiving, however, can replace some paid caregiving, thereby reducing
the medical care expenses of the household, increasing the purchase of
other goods, and increasing utility of the household. If afamily member
devotes his/ her time to care for a patient, he / she may experience an
incomeloss, and / or changesin his/ her personal life such asless deep,
less recreation, and more menta stresses. These changes have economic
cogts, evenif family careisunpaid (Shellenbarger).

The conceptual framework illustrates the necessity of trade offsin
maximizing a household’ s utility. If unpaid caregiving isto occur, the
household will incur either alossinincome or alossin leisure time.
These losses caused by the illness cause a utility loss to the household,
thus should be considered as part of the cost of theillness. In the
conceptua framework, illness decreases the utility of theindividual and
household. The costs of the illness contain the foregone income loss and
decrease consumption of non-medical goods. The unpaid caregiving can
substitute for some paid medical costs, but this substitution in household
may incur either alossinincome or in leisure time. Avoiding double
counting of the costs of theillnessisimportant as severa utility functions
and resource congtraints are involved.

The standard economic conclusion (or some modification) is generaly
reached that for informal caregiving to occur, the net margina benefits of
informal caregiving must be greater than the net marginal benefits of paid
caregiving. Stated in other words, the benefits from informal caregiving
including altruistic aspect minus the costs of informal caregiving (see
sections below) must be greater than the benefits (professional care)
minus the costs of paid caregiving for the last unit of informal care. This
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conclusion indicates society’ s overall costs of diseases are lower by
informal caregiving. If thiswas not the case, theinformal caregiver would
pay for caregiving and informal caregiving would not occur. Now, it
looks clear why the value of informal caregiving should be considered as
a part of costs of disease, and why it is meaningful to calculate the
magnitude of the value of informal caregiving.

[ . Data Sour ce and Socio-demogr aphic Factor s

Primary data used in this study were obtained from ESRD patients and
their primary informal caregivers. Questionnaires were distributed to 115
ESRD patients undergoing hemodialysis treatments at the Gambro
Dialysis Center in College Station, Texas and their primary informal
caregivers. Gambro isthe only outpatient dialysis location within a 50-
mile radius. Data collection occurred between November 15, 2002 and
January 17, 2003 (Jang).

Of the 115 questionnaires distributed, 59% of the patients and 34% of
the caregivers returned their questionnaires. Fifty percent of the patients
responding are male. Thirty-four percent of the patients responding are
white, 38% are black, and 27% are Hispanic. Average age of the ESRD
patientsis 59 years. Twenty-six percent of the caregivers are male and
74% are female. Forty-one percent of the caregivers are white, 28% are
black, and 31% are Hispanic. The average age of the caregiversis 55
years. The majority of the caregivers are spouses (51%) or children
(21%) of the patient, with parents (13%) and siblings (10%) trailing.
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[1. Caregiving Perceptions

Unlike most previous studies delineating informal caregivers, this
study does not focus on socio-demographic characteristics of caregivers,
but rather what constitutes care from the patient and informal caregiving
perspective and what is the cost of this care. To understand, informal
caregiving, there is aneed to know what patients and caregivers perceive
as caregiving acts (see Jang for socio-demographic characterigtics of both
patients and caregivers.)

As expected, there are perceptiona difference between the patients and
their caregivers concerning caregiving. In the questionnaires, an informal
caregiver was defined as any person who provides patient care without
receiving monetary payment. However, it appears in many cases, patients
do not consider family members as caregivers. For example, a patient
may have indicated his/ her spouse gave the patient arideto the dialysis
center, but the patient also indicated he / she does not have an informal
caregiver. Such responsesimply patients may feel either his/ her spouse
isnot aninforma caregiver or providing transportation is not caregiving.

Patientsindicated on al - 5 scale (1: never, 3: sometimes, 5: always)
the need for care for various activities of daily living because of their
ESRD and the amount of care in-town and out-of-town informal
caregivers provide (table 1). Similarly, primary informa caregiverswere
asked to provideon a1 - 5 scale the amount of caregiving they give for
each activity (table 1). For al questions, the range of responses received
was one to five. Each question is summarized independent of the other



9 DO000O00 D240 020

Table 1. Mean Value Comparisons between Caregiving Demand and Supply

Need Help| In-Town |Out-of-Town| Caregiver
Mean Mean Mean Mean
Activity of Daily Life Obs.|(S.D)|Obs.|(S.D)|Obs.|(S.D) |Obs.|(S.D)
2.61 2. 1 )
Lega advice and issues 57 6 48 40 29 38 37 346
(1.35) (1.35) (0.78) 1.73)
2.69 259 155 361
Financial management 55 49 29 38
= @) 143 < loss| * (153
Spiritua / socia / 2.66 271 152 3.95
56 49 27 38
Community activities (1.39) (1.39) (0.99) (1.35)
Household management 54 2.63 49 2.96 27 152 37 3.95
and/ or modifications (151 (151 (0.99) (1.45)
3.73 3.36 167 379
T rtati 59 50 27 38
rensportation @s0) *° @50 <" 124) = |158)
Nutrition, meq Preparation, 59 320 49 314 o7 144 33 4.32
grocery shopping (1.54) (1.54) (0.89) (0.93)
Housekeeping activities 58 331 48 342 27 L0 33 4.24
g sy * asy| < won =¥ @i
Mot_)lhty support,_ N 57 2.39 49 233 27 148 33 2.95
Equipment, rehabilitation (1.37) (1.37) (0.89) (1.66)
2.25 241 137 276
Persond hygiene 57 49 27 38
hvg @3n * lw3n 7 loss) 157
Medica and/ or nursing 277 250 133 324
o 56 48 27 37
treatment(s) and medication(s) (1.54) (1.54) (0.73) (1.66)
Averane 282 277 152 356
« @  |aog (080 (120

Note: 1) Need help: what patients feel about how much caregiving they need (1: never
needs, 3: sometimes needed, 5: always needed).

2) In-town: what patients feel about how much caregiving is provided by in-
town informal caregiver. (1: never provided,3: sometimes provided, 5:
aways provided).

3) Out-of-town: what patients feel about how much caregiving is provided by
out-of-town informal caregiver. (1: never provided,3: sometimes provided, 5:
always provided).

4) Caregivers. what caregivers feel about how much caregiving they provide (1:
never provide, 3: sometimes provided, and 5: always provide).
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questions. All patients or caregivers answering aquestion areincluded in
the summary, thus the slight differences in the number of observations
noted in table 1. Thisleadsto adifferent number of observationsfor each
daily activity, but all information in used this assumption. In table 1,
higher means associated with “need help” indicate patients indicated they
need more help for that daily activity. Patients indicated they need the
most help for transportation (3.73), housekeeping (3.31), and nutrition,
grocery shopping (3.20). Patients responded they receive more help from
in-town caregivers (out-of-town caregivers) on housekeeping (3.42,
1.70), transportation (3.36, 1.67), and nutrition, grocery shopping (3.14,
1.44) than for the other items. Similar to the patients' responses, a higher
mean associated with caregiving indicates the caregivers feel they
provide a higher level of care for that activity (table 1). Caregiversfelt
they provide the most care for housekeeping (4.24) and nutrition, grocery
shopping (4.32). Personal hygiene caregiving had the lowest average
(2.76) among the 10 activities.

Comparing caregivers responses to patients’ responses on the 10
activities provides an indication of how patients feel about the amount of
caregiving needed relative to caregivers perceptions concerning the level
of caregiving provided. Although the responses are not 100% comparable
and care must be used in interpreting the results, patients indicated less
caregiving was needed than caregiversindicated they are provided. This
result may imply that a specific caregiving (or behavior) is not a
considered caregiving by the patient, but the caregiver feelsit is
caregiving. For example, patients may feel ameal preparation is not
caregiving, however, his/ her spouse may feel ameal preparationisa
caregiving. Further, the differences may indicate the need for patients to
fedl independent. Finally, the differences may also indicate caregivers
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may overstate their role when compared to the patient’ s perspective.

[1 . CodsAssociated with ESRD

Both the patients' and informal caregivers questionnaires contain
guestions pertaining to increased costs incurred because of ESRD and
associated caregiver. Unlike previous studies, costs associated with both
patients and caregivers are presented. Further, an attempt is made to be
conservative on the cost estimates. Costs categories are summarized in
figure 2.

Costs presented in figure 2 are annual costs for patients and caregivers
in 2002 U.S. dollars. For every cost category, awide-range of costsis
obtained, however, because of space limitations, only mean cost values
are presented. Sensitivity analyses on cost of time and income loss are
presented (table 2). In estimating the costs, care was taken to avoid
double counting (see Jang for details on the methodology used in
estimating the costs).

Patients Direct Medical Cogts

The focus of the study is not on direct medical cost; as such the
questionnaire did not ask questions concerning direct medical costs. Asa
proxy for these costs for use in calculating relative and absolute total
costs of ESRD, datafrom the U.S. Rena Data System are used. In 2000,
Medicare paid $56,158 / ESRD patient / year in 2000 (U.S. Rend Data
System 2003a). Medicare usually covers only 80% of the direct medical
cost of an ESRD patient. The remaining 20%, which is paid by the
patient, insurance, or written off as bad debt, amounts to $14,039
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Figure 2. Total best guess annual costs of end stage renal disease

[npatient
Outpatient
Skilled nursing
Physician
birect | /| Nursng home
Medical Totd $73,336.00
Costs Transportation $2,945.72
$73,336.00 Home care $370.56
A Paid caregiver $90.72
Indirect Medical equipment $286.32
Pdient Medicd Travel & treatment time
Coss Costs ($5.15/ hour) 793 hours/ year: $3,370.68
$87.313.34 $7,064.00 Hedth insurance +
o e Specid diet +/-
Non- IncomeToss (7% disc) $6,353.35
Medical Household chores $500.28
Costs House renovations $6.02
Total ESRD $6.913.34 Purchasing vehicle $51.71
Costs it Modifying vehicle §0.03
Changein resdence 1.95
$91,346.05 Shorten life expectancy +
Changesin persond plans +
Changesin qudlity of life +
Food $365.32
é':or??/ir Transportation $542.04
& Equipment / supplies $55.32
Codis Out-of- Miscdllaneousitems $210.00
$4,032.71 Pocket Household chores $82.20
Costs House renovations $0.10
Purchasing vehicle $26.32
$1,782.16 Modifying vehidle $0.00
Change residence $0.86
Persondl Hire help for family member $0.00
Quality Income loss +
Cods Caring time ($5.15/ hour) 437 hours/
$2,250.55 year (W/o 24/ 7 cases): $2,250.55
Health effects +
Changesin persond plans +
Changesin qudlity of life +

Note: 1) Amounts are calculated as annual costs/ person.
Amount of income loss, house renovations, vehicle, and changesin residence
are annualized.
2)“+" indicates a positive cost associated with ESRD, “-” indicates a negative
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cost (net benefit) associated with ESRD, and + / - indicates the net cost or
benefit is undetermined. In all three cases, the costs are not estimated.
3) Employer / other social costs are not considered in this calculation.
4) The best guess: combination of 7% discount rate, rate of $5.15 / hour, and
without 24 / 7 cases
Source: Patients' and Caregivers Quaestionnaires

Table 2. Annual ESRD Costs with Three Wage Rates and Two Discount
Rates in 2002
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Wage Rate
Individual Cost Categories  $0.00/hr $5.15/hr $11.20/hr
3% Discount Rete, without 24 / 7 Cases
Patients Direct Medical 73,336.00 73,336.00 73,336.00
Indirect Medica 3,693.32 706400 11,023.72
Non-Medica 527458 527458 5,274.58
Tota Patients 82,30390 85,674.58 89,634.30
Informal Caregivers  Out-of-Pocket 1,78216 1,78216 1,782.16
Personal Quality 0 225055 4,894.40
Tota Informa Caregivers 178216 4,032.71 6,676.56
Total Costs 84,086.06 89,707.29 96,310.86
3% Discount Rate, with 24/ 7 Cases
Petients Direct Medicd 73,336.00 73,336.00 73,336.00
Indirect Medica 369332 7,064.00 11,023.72
Non-Medical 527458 527458 5,274.58
Total Patients 82,30390 85,674.58 89,634.30
Informa Caregivers  Out-of-Pocket 1,78216 1,78216 1,782.16
Persona Qudlity 0 1312220 28537.60
Totd Informal Caregivers 1,782.16 14,904.36 30,319.76
Tota Costs 84,086.06 100,578.94 119,954.06
7% Discount Rate, without 24 / 7 Cases
Petients Direct Medical 73,336.00 73,336.00 73,336.00
Indirect Medica 369332 7,064.00 11,023.72
Non-Medica 691334 691334 691334
Tota Patients 8394266 87,313.34 91,273.06

<Table2>0O 0O
Wage Rate
Individual Cost Categories  $0.00/hr $5.15/hr $11.20/ hr
Informal Caregivers  Out-of-Pocket 178216 178216 1,782.16
Persona Qudlity 0 225055 4,894.40
Tota Informal Caregivers 178216 403271 6,676.56
Tota Costs 85,724.82 91,346.06 97,949.62
7% Discount rate, with 24/ 7 Cases
Patients Direct Medicd 73,336.00 73,336.00 73,336.00
Indirect Medical 3,693.32 7,064.00 11,023.72
Non-Medica 6,913.34 691334 691334
Tota Patients 83,942.66 87,313.34 91,273.06
Informal Caregivers  Out-of -Pocket 178216 1,78216 1,78216
Persona Qudlity 0 1312220 28537.60
Total Informal Caregivers 178216 14,904.36 30,319.76
Tota Costs 85,724.82 102,217.70 121,592.82

annually in 2000. Direct medical cost of an ESRD patient is, therefore,
approximately $70,197 / year in 2000. The consumer priceindex (CPl) is
used calculate the 2002 direct medical cost of $73,336 / year / patient.
Because the CPI ismogt likely lower than medical cost inflation rate, this
cost is aconservative estimate. Although patients may not incur these
costs directly, society experiences these costs; as such they are applicable
in estimating the true costs ESRD.
Patients' Indirect Medical Costs

Two magjor cost variablesin this category are transportation cost to the
dialysis center and time for travel to the center and for treatment. On
average, an ESRD patient spends $2,946 / year on transportation to and
from the dialysis center. Because of data collection issues, actual total
transportation costs are higher than the average presented in figure 1,
because of the inclusion of some transportation costs in the caregivers
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section to avoid double counting. Examining both patients’ and
caregivers transportation costs provides a better estimate of total
trangportation costs.

ESRD patients’ in this study spent on average 783 hours/ year
traveling to the dialysis center and for treatment. To put the number of
hours in perspective, 783 hours tranglates into approximately 98 eight-
hour workdays, 19.5 workweeks, or approximately nine percent of the
total number of hoursin ayear. Timeisobvioudy alarge cost associated
with ESRD. Using the government mandated minimum wage rate (avery
conservative estimate of the opportunity costs), an opportunity cost of
$3,370/ year / patient isincurred. Costs for home care, paid caregiver,
and medical equipment are $370, $90, and $286 / year / patient.
Additional expensesfor health insurance and specia diet were not asked
in the patient questionnaires, because it is hard to distinguish whether the
expenses for these two categories are caused strictly by ESRD or co-
morbidities. Eating a specia diet may improve the overall health of the
patient, therefore, potentialy giving an overdl net benefit to this category.
Incremental expenses for these two categories are not cal culated, but are
noted. Overall total indirect medical costs of $7,064 / year / patient are
estimated.

Patients Non-Medical Costs

The two main cost variablesin the non-medical category areincome
loss and household chores. Patients’ income loss is based on year of
retirement, number of years of early retirement caused by ESRD, and
income at time of retirement. Calculated income loss is an annualize
income loss value. Annualized income lossis $6,353 / year / patient. One
reason for asmall income loss value is that a number of patients were
retired, unemployed, or in low-income jobs at the time ESRD was
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diagnosed. Further, several patients have continued to work after
diagnosis. For household chores such as lawn mowing, house cleaning,
grocery shopping, errands, and other miscellaneous chores, the average
total cost is $500.28 / year / patient. Very few patients had to renovate
their house, purchase or modify their vehicles, or change residence. This
isreflected in the low cost estimates for these variables. Tota mean non-
medica costsare $6,913 / year / patient, a conservative estimate given the
costs not monetarized.

Three costs associated with ESRD which could not be monetarized
with a the questionnaire data are costs associated with shorten life
expectancy, decreased quality of life, and changes in the patients’ lives,
such as changes in vacation plans and job. These changes, however,
represent costs, which are incurred because of the disease (Hay and
Erngt). Positive values are noted for these variables.

Informal Caregivers Out-of-Pocket Costs

Additiona expenses for food, transportation, and miscellaneous items
are gpproximately 90% of the caregivers' out-of-pocket costs. Household
chores and purchasing equipment and supplies make up about eight
percent of this cost category. Caregivers did not completely answer the
questionnaire such that data was available to calculate income loss. Only
six of 39 caregivers indicated caregiving affect their employment. Of
these six, one indicated he /she retired two years early and two indicated
they reduced their working hours (none provided income data). The other
three did not state how caregiving affected their employment. As such
income lossis not estimated, but noted as a positive cost. Thisresult is
similar to the result of Wolf and Soldo who show caring for an elderly
patient by married women is not associated with any reduction in
employment. Total mean out-of-pocket costs are $1,782 / year / caregiver.
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Informal Caregivers Personal Quality Costs

The only cost variable estimated in this category is cost of time for
caregiving. Similar to the patients' costs, the important cost variables,
hedlth effects, changesin personnel plans, and quality of life are noted as
positive values, but not monetarized. Many caregiversindicated 24/ 7 as
the number of hours of caregiving. Obviously, a caregiver is not
providing specific care 24 hours aday seven days aweek. Estimatesin
this section use the average number of hours of caregiving omitting the
24 | 7 responses out (see sensitivity analysis section). Under this
assumption, caregivers spend an average of 8.4 hours/ week (4.4 hours/
weekday and 4 hours/ weekend) for patient caring or 437 hours/ year.
The caregiver is, however, available to help the patient most of the day.
Using the 24 / 7 responses, a caregiver, on average, spends 49 hours/
week (7 hours/ weekday and 7 hours / weekend day) or 2,548 hours/
year. Timeisalarge cost associated with patient caring in caregivers
case. These hours should be considered as the caregivers' perception of
the number of hours of caregiving. Omitting the 24 / 7 responses, the
mean time cost using the minimum wage rate as the opportunity cost is
$2,250/ year / patient.
Total Costs of ESRD - Best Guess

Using estimatesin figure 2, direct and indirect medical costs ($73,336
+ $7,064) represent 88% of the total annual ESRD costs ($91,346). As
expected, these are by far the largest cost components. Patients’ non-
medical costs represent 8% of the total ESRD costs. Because direct
medical costs dominate total costs and are usualy paid by insurance and
government programs, the percentage of patients non-medical coststo
total costs not including direct medical cogtsis presented. In this case, the
patients’ non-medical costs are 38% of the costs of ESRD. The total
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annual informal caregivers’ costs are $4,033 / caregiver. Informal
caregivers percentage of total ESRD costs is 4%, including direct
medica costs and 22% excluding direct medical codts.

Sengtivity Analysis

Costs associated with ESRD disease under dternative assumptions are
presented in table 2. Sengtivity andysisis preformed on the discount rate
(three and seven percent) used to calculate income loss for the patients.
Three different wage rates are assumed, $0.00 (no opportunity cost for
time), $5.15 (minimum wage rate), and $11.20 (national wage rate for
paid caregivers (Arno, Levine, and Memmott)). Total ESRD costs range
from $84,086.06 / year / case (3% discount rate and no time opportunity
costs) to $121,593 / year / case (7% discount rate, wage rate of $11.2/
hour, and including 24 / 7 cases). The scenario of 7% discount rate,
minimum wage rate, and excluding 24 / 7 caregiver responsesis chosen
asthe “best guess’ because the 7% discount is comparable to discount
rates used in federal government benefit costs analysis, thus, aiding
comparisons. The minimum wage places a conservative, but positive cost
ontime. Eliminating the 24 / 7 caregiving time responses provides amore
redistic view of actua caregiving time.

Within the different scenarios presented in table 2, several cost
components, by design, do not change: patients' direct medical costs of
$73,336 and the caregivers’ out-of-pocket expenses of $1,783. The
discount rate and wage rate affects the indirect medical costs (time costs)
and the non-medical costs (income loss), whereas the wage rate and
caregiving time assumptions affect the caregivers persona quality costs
(time costs). Patients' non-medical costs range from $5,275 to $6,913
(table 2). One cause of thisrangeis the different assumptions made in
calculating annualized income losses / patient. Based on the discount rate
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assumed, annualized income | osses range between $4,715 (3% discount
rate) and $6,353 (7% discount rate). Patients non-medical costs of time
are $0 (wage rate of $0.00/ hour), $3,371 (wage rate of $5.15/ hour), or
$7,330 (wage rate of $11.2 / hour). The monetarized total patients cost in
this study ranges from $82,304 to $91,273 / year / patient (table 2).
Overall all scenarios, patients non-medical costs range from 4% (11%)
to 8% (56%) of total costsincluding (excluding) direct medical costs.
Indirect medical costs range from 4% (23%) to 11.5% (48%) of total
costsincluding (excluding) direct medica costs.

Annual average informal caregivers persona qudity costs range from
$0 to $28,537. Two reasons for the range are the wage rate used to vaue
time and assumptions on the amount of caregiving time. Responses of 24
hours seven days aweek are use in one scenario in calculating caregiving
time and are treated as missing values in the second scenario. It is not
unexpected that time would dominate informal caregiving costs, asthisis
the main resource caregivers have to provide to patients. For the various
scenarios presented in table 2, the informal caregivers' percentage of
costs range from 2% (14%) to 25% (65%) including (excluding) direct
medical costsin thetotal costs.

[1 . Discussion / Conclugons

In this study, theoretical development of caregiving, perceptional
differences about caregiving between patients and caregivers are
presented, and comprehensive annua costs of ESRD are calculated using
acase study approach. The most distinguishing feature of this study isthe
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incorporation of both informal caregivers costs and patients' costsin
determining the costs of ESRD.

Differing perceptions among patients and caregivers as to what
congtitutes caregiving aso play an important role. The dtruistic nature of
caregiving may arise because caregiving is “what family members do for
other members and what friends do for friends.” Assuch, it gppears some
people did not consider all acts of care as caregiving. Another additional
interesting point is patients' perception of caregiving appears to be
different from the caregivers  perception of caregiving. Overdl, it appears
caregivers felt they provided more help than the patients' felt they
received.

In calculation of ESRD costs, depending on assumptions made
concerning the opportunity costs of time, discount rate, and amount of
caregiving time, estimated annual total ESRD costs range from $34,086
to $121,593 / year / case. Under the best guess scenario, the annud total
ESRD costs are $91,346 / year / case. Of this amount, 88% ($80,400) are
direct and indirect medical costs and 7.6% are non-medical costs.
Petients' cogts are 96% of the total ESRD costs, whereas costs associated
with caregiving are 4%. The best guessinformal caregivers costsin this
case study are approximately $4,000 / year / caregiver. However, the
caregivers percentage increases up to 25%, depending the assumed
discount rate, wage rate, and caregiving time. In addition, there are many
non-monetarized cost components such as changes in personal plans,
shorten life expectancy, and health affects not included in the above cost
estimates. Estimating the monetary values of these items will obvioudly
increase total costs and change the portion of non-medical costsand / or
informal caregivers costs. Further, costs associated with caregivers who
are not the primary informal caregiver are not included. The magnitude of
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these costsis unknown. Finally, secondary effects of caregiving, such as
effects on caregivers employers, are not considered.

The main limitation and opportunity for future research in the
calculation of the costs of ESRD isin the procedure used for data
collection. The questionnaires were distributed to patients and caregivers
when they cameto the dialysis center for treatment. Questionnaires were
returned at alater date. Face-to-face interviews may have been a better
procedure to obtain the case study data. Such a procedure may have
eliminated some of the missing observations and trained interviewers
could have explained any ambiguities in the questionnaire. In addition, in
face-to-face interviews perceptions on definitions for cost categories and
caregiving behaviors may be more standardized.

Time costs for all patients and all informal caregivers time are
calculated using the same rate. However, the opportunity costs of time
between patients and caregivers, between working individuals and retired
individuas, and between rich persons and poor persons may be different.
Such ethical issues are beyond the scope of this study. ESRD may create
externalities, given the ingtitutional arrangements, which pay the majority
of the costs associated with the disease. For example, increasesin the
incidence of ESRD will increase society’ s economic burden, which may
increase of taxpayers financia burden for the disease. Further, insurance
rates may increase if the incidence of the disease increases. Examining
the costs of diseases in an externality framework may be a fruitful
gpproach. Concerning inferences, the calculated ESRD costsin this study
may not be applicable to the other regions. Expanding the study to
patients beyond those at a single dialysis unit would make the results
more gpplicable to awider-based ESRD population.

Informal Caregiving in the Costs of Disease: Case Study of End Stage Renal Disease 107

Reference

Adler, Michele. (August 1990), “The Disabled: Their Health Care and
Hedth Insurance,” U.S. Department of Health and Human Services,
Accessed November 2003, http://aspe.os.dhhs.gov/daltcp/reports/
disabled.htm

Arno, Peter S., Carol Levine, and Margaret M. Memmott. (March / April
1999), “The Economic Value of Informal Caregiving,” Health
Affairs, 18(2): 182~188.

Becker, Gary. S. (February 1981), “Altruism in the Family and
Sdfishnessinthe Market Place,” Economica, 48(189): 1~15.

Burwell, Brain O. and Beth Jackson. (July 1994), “The Disabled Elderly
and Their Use of Long-Term Care,” U.S. Department of Health and
Human Services, Accessed November 2003, http://aspe.hhs.gov/
daltcp/reports/disaldes.htm.

Jang, Won-Ik. (December 2003), Costs of Chronic Disease and an
Alternative to Reduce These Costs. Case Sudy of End Sage Renal
Disease (ESRD), Ph.D. Dissertation, TexasA&M University.

Manns, B.J., K.J. Taub, and C. Donaldson. (July 2000), “Economic
Evaluation and End-Stage Renal Disease: From Basic to Bedside,”
American Journal of Kidney Diseases, 36(1): 12~28.

Manton, K.G., and X.L. Gu. (May 2001), “ Changesin the Prevaence of
Chronic Disability in the United States Black and Nonblack
Population above 65 from 1982 to 1999,” Proceedings of the
national academy of sciences of the United States of America,
98(11): 6354~6359.

MetLife. (November 1999), The MetLife Juggling Act Sudy; Balancing



108 000000 0240 020

Caregiving with Work and the Costs Involved, Metropolitan Life
Insurance Company.

Nationa Center for Hedth Statistics. (November 27, 2003), Trend Tables,
http:/Mmww.cdc.gov/nchs/products/pubs/pubd/hus/03hustop.htm.
Nationd Ingtitute of Diabetes and Digestive and Kidney Disease. (August
30, 2003), Kidney Failure Glossary, http://kidney.niddk.nih.gov/

kudiseases/pubs/pdf/glossary .pdf.

Shellenbarger, S. (June 20, 2002), “Wanted: Caregiver for Elderly
Woman; Only Family Members Need Apply,” The Wall Street
Journal, D1.

Silberberg, E. (1990), The Sructure of Economics. A Mathematical
Analyss, 2™ Edition, McGraw-Hill, INC.

Stone, R.1., and Peter Kemper. (1990), “ Spouses and Children of
Disabled Elders: How Large a Constituency for Long-Term Care
Reform?,” The Milbank Quarterly, 67(3-4): 485~506.

Task Force on Aging Research. (1994), “ Threshold of Discovery: Future
Directions for Research on Aging,” Final report submitted to the
Committee on Labor and Human Resources of the Senate (P.L. 101-
557, Section 304).

U.S. Renal Data System. (February 27, 2003a), Annual Data Report
2002, http://mww.usrds.org/2002/pdf/k.pdf.

U.S. Rena Data System. (November 30, 2003b), Annual Data Report
2003, http://mwww.usrds.org/2003/pdf/b_03.pdf.

U.S. Renal Data System. (November 30, 2003c), Annual Data Report,
http:/Aww.usrds.org/adr.htm.

Waidmann, Timothy A. and Kenneth G. Manton. (June 18, 1998),
“International Evidence on Disability Trends Among the Elderly,”
U.S. Department of Health and Human Services, Accessed

Informal Caregiving in the Costs of Disease: Case Study of End Stage Rendl Disease 109

November 2003, http://aspe.hhs.gov/datcp/reports/trends.htm.

Wolf, Douglas, and Beth Soldo. (Autumn 1994), “Married Women's
Allocation of Time to Employment and Care of Elderly Parents,”
Journal of Human Resources, 29(4): 1259~1276.



110 000000 0240 020

Summary

oo d gooobob bbb oo bd:
oooob bbb oodd

gdo- James W. Mijelde: Sherry I. Bame- Frederick Tan

OO0 ooooodoo oo oo,00,00 0000 00 0000 o
o000 0o o000 oo.bob obo obo ob ooo oo, o
obO0 00 oOobo,0b00 ob,0 00 0boboob 00 oo
oo0 oobob bo bobob 0 obobo oooo.oog, oo
obobobo boo 0o Ooob oob oboo bo o bo.oo
000 (End Stage Renal Disease, ESRD)L] 00 000 OO0 OO O
o0 oog,bob o070 0000b boob bo ooooo
0 1500 O00O(@ 1800)0O OOO OO0oO0OD. 00 booooo oo
obo0o, 0000 bobooocboooboboooboobon.

0 0oobo oob boo 000 boo ooobo oobh booo o
00,000 0obobob bobo oo Ooooo oboo oo oo
o000 oo 0obo boo.0000 oobdo bobobooo
oooo oo b- 00 0ob,0000 OO0 Ooob boo ooboo,
uoo0 0O 000 0ooooobo obooo ob oobob oboo oo
U0 00000 ooobooooooon.

0 gooob obobob obooboo oboo oob ooooo
oboooo.0oo00o00 20020 11000 20030 1000 3000 00 d
ubood0 obobo bobob 0o boob 0obo o0 Countyd
ub00 11500 00000 boob oo bobobooo.

0000,000000 0000 OO0 00 $9134600) 000 O
00000 OO00 OO0 O 45%O $400000 OO0 ODO0OO. O

Informal Caregiving in the Costs of Disease: Case Study of End Stage Renal Disease 111

000 000000 0000 00 ooO@UobO Oo0 og,000o0d
00 0)d 0OOobOoDbO DOOD OO0DO.000 O0O OO0 oooo o
0d bbo0o 0ob b0 0bb 00 252%00 0000, 00 gooooo
U oobboobboboobbb bbb oo 0obb bogo.go
b gobobtodoodo 0oodddg oo oobb oo bbb boo
b oobooob obb oogo oo oo oo oob oo
U0 ooooo bbb, 0o bbb ooob oo ooo boo
goog obbob o0b oo, 000bb oo oo Do odg
U ooboodgooobog.

U dooog oooo ooobo bbb odb bbb oogdg
U0 ood,d0 0000 g0 oo bbb booooo oo
god o0 oogoo b boo goo.



