


- ..“_',.H‘ ‘::i'.ir"l'-‘-l'."' g o
e YR

ST f‘.n_)"' S 1' T LR A Iilz_.

O\sow)

J[a%"\

| ‘wy_gm

The Economic Cost of Illness Revisited

In and out of governmeni, determining the coatl
of ilincas 12 @ major concern, The allocation of
health care resources and the evaluotion of rur-
rent reaearch agnd program cfforte Jdepend in large
nirasure on auch information, This article updalcs
the 1063 beachmark atudy of the coat of illnces.
For (he 16 major diagnoallc categories of illnesses,
the cost ia preaented in termas of the dircel coxs
Jor preventlion, detection, and treatment; the mor-
bidity losses due to disadility; and the mortality
lossen reaulting from premature death, The method
of calculating the cost of any illneas ia descridbed,
and data neceszary jor the calculafion ere pro-
vided.

In 1872, the eatimated total cost of dlinesa was
$1538 billion: 375 billion for direct costs, 342 bil-
lisn for morbidity, and 371 billion for mortality.
Discoses of the circulatory asystem cere (he mos!
costly, representing ahout one-fAfiN of oll coels of
Hneas.

ESTIMATING the economic cost of illness has
been n matter of great interest for a number of
vears. These estimates are used by henlth planners
for a variety of purpozes: In cost-effectiveness
analysis to determine the most efficient treatment
for n particulnr disease; in cost-besefit analysis
to justif} or bolster program expenditures; or for
comparisons mmnong diseases, The I)vpnrtment of
Health, Education, and Welfare nlone i currently
funding nbout a dozen different studies on the
cost of specific disenses, Subsequent comparisons
of the cost of these 12 disenses may not be valid,
however, since such costs, when they nre caleu-
Inted independently, are often bnsed on differing
methodologies,

About 9 years ngo, to establish comparability
in disense costs, Dorothy P, Rice prepared a study
on estimnting the cost of illness! which spelled
ont in great detail the methodology for costing
the major dingnostic entegories. Recent changes

¢ Othee of Nesenreh and Stnthsbies, Soclol Securlty
Adminlsteation, Adapted feom nopnper piresented ot the
annual Amerlean Publie Henlth Assoclation meetings {o
Chicngn, 1L, November 20, 1475,
weothy 1% Wiee, Estimating the Cost of Hluces
(Health Eevnomles Serles No II\), U.S. 1"ublle Mealth
Hervive, ll‘ud il ;
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in treatment modes, disease incidence, and earn-
ings distributions, as well as the development of
some new theoretical appronches, indicuted o need
for more current data. This paper updates the
enrlier study. It presents findings for 1972, a brief
description of the methodology, and a deinonstra-
tion of the application of its methods and results
to calculating costs for more specific discase
categories.

BACKGROUND

The economic cost of illness is measured in
terms of the direct outlays for prevention, detec-
tion, and treatment and the indirect costs or loss
in output due to disability (morbidity) and pre-
mnture death (mortality). These are the cosis to
society rather thun to the sick individuals or their
families. Only the indirect costs resulting from
lost enrnings, however, represent losses {o the
zross national product (GNP). The losses due to
illuess of housewives who eannot perforn their
housekeeping duties are not part of the GNP,
because nonmarket labor is not a part of GNP

One mnjor entegory of costs is omitted here—
that of pain and suffering. No one hns success-
fully quantified this dimension of illness, yet
some diseases impose more pain and suffering
than others, The cost relationship among disenses
is thus not completely correct.? Bul theugh thiy
aspect of illness eannot be taken fully into nec-
count, it is undoubtedly reflected in the alloeation
of resonrces. The pain connected with eancer is
probably partly responsible for the relatively
large appropriation of Federal funds to this dis-
ense. The Federnl Zudaet shows cancer receiving
about 18 pereent of 1975 Federal research dollnvs
even though the disense representa only § percont
of the total cost of illness,

Two other categories of cost were purposefully

'llu-hl.l-‘vlu. “Tiefinltlon and Seape of the Yroblem:
Evomminle Aepeetw!” Avacssing the Efteetivencss of Child
Henlth Servicea (AN Bergman, wsditor), Ioss Labora-
torles, 1005, pages 44-50.
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omitted—transfer payments and texes, When in-
come loss is used as n mensure of indirect costs,
adding pension or relief payments would be
double counting. As for tax payments, it would be
double counting to add income tax losses to loss of
earnings and triple counting if the tax receipts
were used for public payments for medical care.

DIRECT COSTS

The direct cost of illness represents expendi-
tures for prevention, detection, treatment, re-
habilitation, research, training, and capital invest-
ment in medical facilities. The Social Security
Administration annually publishes estimates of
such spending by type of expenditure—that is,
hospital care, physicians' services, etc., and sourca
of funds. The Social Security Administration
estimates that in 1972 health expenditures—direct
costs—exceeded $90 billion.* Not all of these out-
lays cnn or should be nllocated by disease cate-
gory. As shown below, abont four-fifths or more
than $75 billion was distributed, by diagnosis.

Amount | Percentage
Type ol expenditare fin distribu-

milllons) tien
MOt hiiinninisninminiin 100,001 1000
Allocated by dingnosts, .20 .2
Hosplial eare. ... 345,219 310
Physiclany® service 16,018 18,7
Yenllsts’ services DAl LW
Dliher ;nrnl‘rlllnnlinﬂlm 17 1.9
drups and drug sundries,. A8 9.8
Eyrglasses and appliances as 508 2.1
Nursing-homa care,..... o B aTh 0.6
Not alloeated....conneesnssnssnsasssamnnsnass 18,161 168
Expenses lor prepayment and adminisirati 00y 41
Gavrriament puhlic health sctivitie 04 2.0
Other health servd L] a7
Hesearch,...... LT 2.4
Conatructlon.. 80 40

Under the genernl methodology used hera to
allocute direct expenditures by dingnosis the totnl
expenditure for ench type of service was distrib-
uted by n consistent source of data on utilization
A costs (sce methodology section for details).

Of the $75 billion allocated for direct costs,
disenses of the digestive system represented the

*Nnney L. Worthington, Naotional Health Ezpendi-
turea, Colendar Year 1028-73 (Resenrch nnd Statlstics
Note No, 1), Boclol Securlty Administentlon, OfMce of
Hesenrch nnd Statlstles, 1070,

largest share—14.8 percent (table 1). Half these
funds, however, went for dentists' services, classi-
fied in this category. Diseases of the circulatory
system were the next costly (145 percent), fol-
lowed by mental disorders (9.3 percent).

The largest item of expenditure is for hospital
care, representing 45 percent of all allocated out-
lays. Most of these outlays occur in community
hospitals, but n sizable portion—about one-tenth
—is spent in psychiatric hospitals. As & result,
mentnl disorders, nlong with diseases of the cir-
culatory system, showed the highest hospital bills
--85.3 million each.

Physicinns’ services represent the second larg-
est direct cost—S16.9 billion. Although a different
source of datn was used here to distribute out-
lays for physicians' services, the findings confirm
those recently reported by the National Center
for Henlth Statistics (NCHS)—the largest por-
tion of physicians’ services is not for a specific
illness.* More than one-fourth of the expenditures
for doctors’ cnre went for “special conditions
without sickness” and for “symptoms and ill-
defined conditions,” clnssified here as “other.” The
next largest categories (both at aboul one-fenth
of nll spending for physicians’ services) wore
respiratory diseases and those of the circulatory.
system,

Nearly two-fifths of the expenditures for other
professional services (with dentists excluded)
were for diseases of the nervous system and sense
organs, reflecting the large portion of this cnte-
gory spent for optometrists’ services. Chiroprac-
tors nccount for another big share of this ente-
gory, nllcented to disenses of the museulo-
skeletnl system and connective tissues.

Spending for out-of-hospital drugs and drug
sundries (88.6 billion) is largely for persons
with disenses of the respiratory and circulatory
systems and those with no specific illness, Dental
services (85.0 billion) were nll classified with
digestive disenses; eyeglosses and applinnces
(S1.9 billion) were clnssified under diseases of
the nervous system and sense organs. The romain-
ing expenditures ($6.3 billion) went for nursing-
home care, with two-filths of the expenditures
spent for diseases of the circulutory system,

‘Natlonal Center for Ilenlth Statlstics. Physiclan
Viaits, Volume and Interval Sinece Last Viait, United
States, 1971 (Vital and Health Statlstics Serles 10, No.
87), 1075,
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Total :
Tnfective and parsajtio dlsaases.

Endocrins, nultitions), snd mete,
Disenses of the blood and blood-k
Mental AISOrdem. . eerssssnsnss
1{sensen of the nervous aystem u
Disenzcs of the o culatary eyatea
[isentes of Lhe respiraiory systen
[iseased of Lhe digestive syitem.,
Diseases of the genltourinary §
Complications of pregnancy.
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Diresses of the genltourinary §
Complications of E:fmn& ot
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Caoneenlin) anomallies ans
Acclilante, polswonla
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Tante 1.
disgnosis, 1
Other | Pru Eye
Hospital | ERYY | pesiint| profes- . plae
Dragoocs Total =) "ﬂm"““. parvioes Elnml drug | snd ap- m’
\D servioes | sundries | pliances
b(\ op\#&lu{, F\'Jokm&-\ w% ﬁ{c, ( . %‘ Amoust (I miliers)
Total £75,200 | sML219 | memie | B84 nnr
Lot A DATSalln ALIBIEE ... ocensnssssssornsnnssnnsssanransasens 1,417 &0 3 |..... 5
.;u,,.::',;.?...‘l ...... S dagoads PR TR nsz | 2.9u &% a
Enderine, nutritionsl, and metabolic 0 onan ol 124 |. 28
Dissases cf the blood end blood-forming organs... ne i T 181 |. ‘
M ena] GLA0T0EM s cnnantananranznasnnnan 8,183 52 eas L]
Disenses of Lhe nervous sysiem an B, 047 1.0 1,794 L]
Distsses of the circulatory system 10919 8,771 1,670 |. 84
Diseases of Lhe resplratory syate 5,531 2,478 1,84 |, E
Disezses cf the dijesiive syatam. . . n,100 [ 3,08 B2 o
Diseases of 1Ee FeallournAry #73led, . uuyiienseanass 440 .00 1,069 |, M
Camp!iestiazt of prek T eh 2.807 2,51 181 |. =
Diseases of the #kln and su 1,828 4 ess o [
Disasses of 154 muscularkele l.:ﬁ' lg!:l’ 'ﬂ‘g s iﬁ:
Ci al 030 . -
o iy, WA TGP0 mmssessrrrsesenss AR sm| o am| 1 "
OLE4Z e sesssmnans \ ? s 7,068 ™| W™ 28
I wioe e\ dy vatre
7 4‘*‘ 5§ Percentags distribution
Total 100.0 100.0 100.0 100.0 no.0 100.0 100.0
4 parusitio diseases, 1.9 1.8 2.0 " | 18
- oo el N R Y I 27 2
¥ndacrine, notritionsl, unglmlgbnu'edu 4, 2.7 T 1.8 5.1
Ditsenses of the blood and J-lorming ] 4 .7 .2 N
Mintal AIsrdeiaiesencsiisareipsniees 0 18.4 4.0 B X
Dirases of the nérvous ystem and sa 7. 10 78 8.1 1.8
Disearrs of the CiCUINOTY IFTE@ . uuannnes N 184 H 80 il
Diseases ¢f Eha reapimtary systam T 1.2 10 1.7 1.9
Duseares 0f the GLTIHTE BPIEDuetuiarnsnnnas . 1n.1 8 28 1.8
Diseeses of the genitourinary system, ags B 7.9 LY 2.0 1.1
D tationn of pregancy. childbisth, and H [ 0 E30 N | eibacan] SO
Disentes of the dkin nnd mbculansoul L{ETHT . 2. 1.4 ] .3 o
Disensed of the mousculosk tlets] ayatem end connective L [ 4“9 4 nd [ B
Cnnlmlull-ﬂﬂluy::—n-a--m.-&é. sdidvsaubarmanns & “g X ,,; '.i
1%on iy Ll Ll L ) .
B g A I - v 28| 21 150 'R

MORBIDITY COSTS

Morbidity losses are incurred when illness re-
gu'ts in absence from employment, prevents n
housewife from porforming her duties, or rosults
in disnbility that provents someone from working
at all. The lost earnings and the dollar value of
the uuperformed housekeeping services nre the
morbidity costs.

Calculation of morbidity costs involves apply-
ing avernge encnings by uge and sex to work-loss
yenrs, attuching n dollar vnlue to housewires’
sorvices and applying it to their Led-duys, and
applying Inbor-foree participation rates and enrn-
ings, by nge and sex, to persons in and out of
institutions who nre too sick to bo employed or
keep house.

These procedures involve several economie con-
cepts and issues. Ono issue concerns mensurement
of tha value of housewives' services, Becuuse
such measurement is dificult, it is often omitted

BULLETIN, FEBRUARY 1574

from these types of analysis, Such omission, how-
ever, produces serious underestimates of the value
of women and the costs of diseases associated
with them.

In the carlier Rice study,® all housewives were
given the value of n domestic servant—an assump-
tion considered an underestimate. More recently,
the Socinl Security Administration has examined
other appronches to the problem, primarily the
market-cost and opportunity-cost appronches*
Briefly, the opportunity-cost approach assumes
the cconomic value of unpnid work to be at Jeast
as much as the wage rate that the same person
would command in the market place. In essence,
if & womun choozes housework over employment,
the housework must be equnl o or greater than

'Narothy 1. Rlee, op. clf.

*Wenldyee 1L Wealy, Econamie Value of a Housewelfe
[ Hedenreh pd Statlstles Note No, ), RBoelal Securliy
Adoloisteatlon, Offiee of Hesenrch nod Statisties, 1075
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the value of the employment.t If this spproach
were used here, however, it would not be esnsis-
tent with the approach used for the employed
population where what one does is valued rather

than what one could be doing. A physician in
recearch or academin, for example, could earn
much more in private practice, yet only his
earnings 0s o researcher or teacher are counted.
To be consistent, the market-value approach was
used here.

This approach values each duty a housnwife
performs. Based on o time-motion study of Yiouse-
wives. the relevant markel wages for various
services performed were multiplied by the hours
reported for doing that service® That figure
represents an estimate of the cost of replncing
the housewife's duties with person-hourx from
the labor force to do the same work. Ti takes
into account the housewife’s nge, number of chil-
dren, and age of youngest child. The psychic
value of & housewife to her family or rociety
was not considered in this calenlation, Such
measnrement would involve obvious difficulties.

Another issue is the trentment of persons too
siclk to be in the labor force or keeping house.
1f these persons were well, not all of them would
be employed or keeping house, Some would not
be uble to secure employment, some would be in
scliool, and some would choose A life of leisure.
It was assumed here that if these persons had
been nble to work, they would have had the same
labor-force experience ns the general population.
The assumption was that & theoretieal nflux of
these persons into the Inbor force would not de-
press the employment rates or enrnings levels, The
employment rates applied were for 1070 the Inst
year of full exiployment, now defined nt pbout 5
percent unemployment. Without the nssymption

T jtenbien Gronaw, “The Mensurement af Output of the
~onmarket Sector: The Evaluntion of Hansewlves'
Time,” in The Measurement of Economic wul Koclol
I;':;ommnrr. Natlonal Bureau of Economle lesearch,
: * Katlierlue E. Walker and Willlam 11, Ganger, “The
Dollne Vulue of Household Work," Informate-n Jtulletin
.;;:It"dﬂ. New York College of Human Beolegr, Ihaca,

s According to the stutements of mAny ecvanlsty pre-
sentsl In Redueing Unemplopment o 2 Peveont (Hears
fur e Before the Jolnt Feonomle Committee 820 Cong,
oy peww, October 17-18, and 20, 1172), full cmployment
falls between 1.0 aed 5 percent wnmnploryme L The pres-
ehice U mure Waanen il youth i the lihwe . goree nilids
0.5 percent to the orlgingl 4 percent fgure uool the effect
of Infintlun adde somewhat more.

of full employment, losses becauss of disability
could not be isolated from losses because of un-
employment.’® Mean annunl earnings by age and
cex for 1972 were applied. These annual earnings,
1970 employment rates, and housekeeping values

are shown below.

hrvn!l;r'n-:ahy—d. thﬁaﬁnhﬂ. Fousawivee
Age Peroent

offermale | Mesn

Men | Women | Men Women | popu walue,

tlon, w»n

1970

15W0,ncinee .87 o - 90 A 7.2 85,309
v (VR 4800 7.9 5.5 .53 €041
35 81 058 10,574 7.4%% 42,34 &.07
00 R 48 11,R2 7.423 584,35 6,418
“0.v a0 13,002 7,240 49.77 850
m, 2 4750 14,875 7,31 .o b,
K9 57 80 38 14,242 7.9% 0.9 8,12
§1.59 450 11,861 .M 43.1% Lm
(B “w 2 13,30 7.04 4180 3,818
716 37.E7 12,45 7,042 H“Ha 7,142
2.9 104 Lol 544 MM 1,83

When morbidity costs are allocated by ding-
nosis, severn methodological problems also arise.
Chief among these is the relinnce on patients for
dingmostic information. Data on productivity
Josses for the noninstitutional population is based
-n information from the National 1ealth Survey.
which is a household interview survey. Uso of thig
source undoubtedly results in conservative esti-
mates for some diseases and overstalements for
others. Tosses for disenses such as cancor ers
probubly understated, The houschold respondent
ean report only the information given to the
family by the physician. The respondent may not
have been told what the condition was. In ather
cnses, the respondent muy have misunderstood or
forgotten what the physician said. For conditions
not medically attended, such ns disenses of the
respiratory system, the dingnostic informntion
supplied by the respondent may indieato only »
symptom, and the result is n possible overstnte-
ment of morbidity and of losses.

The presence of multiple diseases also creates
problems in allocation by diagnosis. The datun
from the National Henlth Survey include multiple
listing of conditions. These data were uniformly
adjusted downward to yield an unduplicated total,
but this proesdure nssumes that all associnted
conditions nre evenly distributed, which is obvi-

© @l J. Mushkin, “Ilealth ns an Investment,” Jours
nal of Political Economy, October 1002, 1'art 2, Supple-
went, pages 120-157.
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Tasrx 2.—Marbidity costs: Estimated aizount and peroentsge distribution, by labor-foree status and diagnosis, 1072
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ously not the cnse, Heart disease conditions, for
example, are much more likely than cancer to be
gecondary cnuses of disability.

Noninstitutional Losses

In 1072, employed men and women lost the
equivalent of 1.7 million yenrs of work becauso of
ill-health——na loss to our economy of $17.6 hillion
(tables 2 and 8)." Colds, influenza, and other
disenses of the respiratory system resulted in by
far the grentest losses—about three-tenths for
both the years and the dollar amount. Accidents
were next with about 17 porcent of tho losses.

Women usually keeping house had close to 1
miilion person-yenrs of disability at = valuo of

" Another calculatlon of work-related Incone loss due
to lliness estlmates $104 billlon for 1072, See Danlel N,
rice, "_(‘lu-h Henefts for Short-Term Blekness, 1070,
Buclal Securlty Itulletin, March 1070, poges 12-14.
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$3.0 billion. Respiratory illness was agnin the
mnajor chuse, elniming 26 percent of their losses,
Circulatory disenses followed with 18 percent of
the lost yenrs and 15 percont of the monetury
costs,

The population unable to work suffered 17
million yenrs of disability, losing $15.2 billion
in enrnings or housework values, More thun one-
ifth (§3.3 billion) were the result of diseases
of the circulatory system. Blindness, deafness,
and other disenses of the nervous systoin nnd
sense organs cost $2.8 billion; nrthritis, rheuma-
tism, and other disenses of the musculoskeletal
system enst another $2,7 billion,

These three noninstitutional population gronps
combined—currently employed, keeping house,
and unable to work-—lost 4.3 million person-venrs
of productivity, a cost to tho Nation of $£30.1
billion. Nearly half this Joss was due to illnuss
attncking three body systems-—respiratory, ciren-
lutory, nnd riusculoskeletnl,




Institutional Losses

The Bureau of the Census reports 1.7 million
persons residing in illness-related institutions in
1970. Since no leter data exist, this number was
assumed for 1972, Application of employment and
keeping-house rates for 1970 (the last year of full
employment) by age and sex yielded a total of
1.1 million person-years lost to productivity. More
than one-third of the institutional residents and
about one-half of the person-yenrs lost were in
homes for the aged, but the largest monetary
losses—§2.7 billion—were for persons in mental
hospitals. The younger population in mental hos-
pitals and their higher earnings account for this
difference, displayed below.

Persan- Indirect
Type ol Number of| yrar lost coils
tnstitution persans | (in thou- tin
sandi) millions)
g L S —————— 1 [ 1,104 1,208
Homes for,
Agred, R, A #ne 1,4
}i!l.nd - 8,509 2 "
eal.. 5,51 1 L]
'\!mullr handicapped, . 201,902 5 11
Other rl-nlnll h Bl (AN [l 2]
Nunsing homes., 294,551 144 (]
Nospitaly:
Chronle diseaM.......ovinienninnns o7, 10 A5 w
Mental disenss 4 40, M0 ya 2,718
Tuterculom, . .veuyens 16,2 12 1y

Alloeation of institutional losses by dingnosis
wis mide Inrgely on the basis of the type of in
stitution. All losses in mental hospituls and homes
and schools for the mentally retarded were elassi-
fied under mentul disorders; those in tuberculosis
hospitals were under infective and purasitic
disenses; those in institutions for the blind or
denf under disenses of the nervous system and
sense organs; and other physically handieapped
under disenses of the bones and organs of move-
ment. The distribution of losses for persons in
chronic disense hospitals nnd nursing homes was
based on datn from NCHS showing the number
of residents in homes with intensive and with
limited nursing eare, by dingnosis. The Centor's
dingnostie distribution of residents in homes with
personal earve or no nursing cnve was used for
homes for the aged.’* Not surprisingly, two-thirds

BNatlonnl Center for Henlth Stntlstles, Chargra for
Care amd Sowrces of Papment for Restdenta tn Nurainp
Homes, United States, June-August 1969 (Vital ol
Henlth Statlsties Berles 12, No, 21), 1074,

)

or $1 billion of the morbidity costs for the insti-
tutional populniion was for mental disorders. The
next Inrgest category was circulatory diseases,
comprising 13 percent.

MORTALITY COSTS

Measurement of mortality costs—losses due to
premature death—has aroused much discussion
in recent years. Attaching a dollar figure to
denth—that is, determining how much a life is
worth—is an emotion-ladea issue. Some econo-
mists refuse to mnke such a determination, claim-
ing life is priceless”® Nevertheless, whenever
public spending decisions are made, values are
implicitly attached to life.

Jan Acton, in a recent report, delineated five
basic appronches to evalunting life-saving pro-
grams: (1) Values implicit in pnst decisions,
(2) explicit statements of political representa-
tives or their designees, (3) implicit values of
individuals, (4) explicit statements of value by
individuals. (“willingness to pay”), and (5) the
livelihood (“human eapital”) approach,* The first
three appronches have too many drawbncks to
be serjously considered in a cost of illness study,
In discossing these three appronches, Terbert
Klnrman pointed out that *Life insurance hold-
ings nre clearly not applicable to bachelors and
jury verdiets are inconsistent. The implications
of public policy decisions or governmental spend-
ing nre diflieult to elicit in the absence of infor-
mation on the alternetives that faced the decision
mukers, Moreover, such valuation may Inck sta-
bility and consistency.” **

The fourth appronch--"willingness to pay"—
wns first proposed in 1068 by Thomus Schelling.*

" Richard M. Titmuss, The Gift Relationakip, Pan-
theon Books, 1071

"Jun Vuul Acton, Measuring the Soclal Tmpael of
Heart amd Cirenlatory Diacase Programs: Preliminnry
Frameieork and  Eetimatea, Ramdl Corporation, April
1075 See also Jon Paol Acton, Evaluating PPablle 'ro-
gritima To Save Livea; The Case of Heart Attacks, Wnml
Carprirntlon, Junnary 1051

“1erbert 10 Klocmnn, “Applieation of Coat-Benedt
Anlysis po the Henlth SBeeviees aml the Speclnl Cuse of
Techulogle haovution Tnternational Journal of Nealth
Servieca, Spring 1071

hwons 0 Sehelling, “The Life Yon Buve May e
Your Own," Iu Problema in Public Expeaditure (8, 1.,
Chone, Jr, editor), The Brookiogs Institution, 1005,
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Tan_* 3.—Morbidity lceses: Eatimated person-years lost to productivity and percentage distribution, by lator-force status

and diagnosis, 1872

. Nonlast!tutional
Disgnoats " Lostitutional
Total Total C‘umnl.\s Keeping Unable
employ houss o work
Number (In thotusands)

Total 5,40 4,328 1,78 o 1,743 1,108
Infective snd parasitie d anas anen ohs P 164 19 n -] 17 4"
Neoplssind....coennnns iegsesassssansssnsassansannsnnannannans T 115 104 L1 ] pr1 11
Endocrine, nutritional, and metaboile 187 120 0 n i n
Toiseases of the blood and blood-forming organs, M 0 " T 13 1
Mental dikrders.......o... TN ar 40 n 178 443
Diseases of the nervous :yslm “and sense org 442 15 n 3 e %]
[Mseases of Lhe circulstory system.... 93 M 182 7l 773
Diseases of the resplratory system., R0 823 M 1% [1] 18
Discasesof the digestive ayatem,... = 82 14 LN 75 18
Diseases of the genitounnary ngttcm.......... B ST 164 18 L1 “ b L]
Cormplications of pregnancy, childbirth, and the putmﬂu.m..... 18 48 12 n B Lisenenasnces
Dissas+s of the 3kin and subCUtAneous HIMUN..orneraneas b b § bssssainnass
Disessss of the musculoskeleial aystem and connectiv ™ e 17 104 40 1]
Canzonital anomalies......coveanenns ke " 1 0 1
Acctdents, porsonuings, and violenes. . 4 an ™ er 8 M
(4171 T R 03 L1} n ol 12

Perventage distribution

100 1m0 100.0 1000 0o 100.0

Infective and parasitic dlsenses. 10 .7 4.7 E N ] 1.0 42
Neoplasss....... 21 2.4 20 31 1.9 1.0
Endocrine, nutriilonal, snd metabaile dliease. 2.9 9 1.2 3.2 8 .8
Diseasss of the blood and blood-forming organs .8 .1 Nl A 1 3
Mer al divrdery, . ... 1213 a8 23 2.4 0o Qa7
Thiseates nf ihe nervous iy)l:rm |nd Bensa nrllm.. s [N o 4.4 48 18.0 4.8
Disesses of the corsulatory aystem,, jn ] 15.7 0.0 8.2 a3 n.a
Dise stes of the reapiretary sysiem = 153 9.0 X4 a2 is 1.4
Lriseases of The digestive system, ik 83 63 B2 1.8 .3 1.8
the penilourinary ayy v 10 E i9 b1 1.8 N

ns of pregancy, childbirth, snd the puerperium 9 1.1 T 12 b N |

Lain wnd sul<ulanrol® Hisue, Pt 3 -9 1.0 q 3 vizsas]ensares ssgas

Direoses of the muscuioskeleial sy stem and connective lisine. ... 134 158 R 12.7 a0 4.8
ConCenllal RHOMALEY, cuerveresesssesnnssnansssssassnsansssssnsnnss N .8 1 .3 1.1 2
Arcldents, polsiringy, and violence. . LB 9.8 108 A0 30 2.2
OBl iaessnsissnnsanassnsainasnsanssssanssniss 19 31 29 28 3.5 n.7

It mensures the yalue of humnn life by the amount
people nre willing to spend to buy a specified
reduction in the probability of death or disability.
The Acton report is the only known published
survey of willingness to pay for health pro-
grams, but several other economists ndvocate that
appronch.!

Such a snevey permits the respondents to
register different velative preferences for differ-
ent health outeomes nud different disenses, ag well
ns the relutive attenetiveness of these outcomes in
comparison with those for nonhealth goods that
could be purchased for the came amount, The
mujor drnwback of the appronch is the likeli-
hoad that the respondents may not grasp the
qm--tmn meanings, nnd considerable uncertainty
exists nbout the validity and consistency of the

" Ree Gory Fromn, “Clvll Avintlon Expenditures,”
In Moasuring Benefita of Qovernment Investment (A,
Docfinnn, editor), The Mrookings Tustitatlon, THHS, and
B, J. Mishinn, Cost Nenefit Avalysia, An Introduction,
Proeger Pablishiers, 1071,
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responses since this method hns not been fre-
quently employed. On n day when sameone hns
stonmeh pains, for exnmple, programs to combat
digestive disenses mny be “worth” far more than
they nre on n day when that person has n respirn-
tory nilment. Furthermore, how do the respond-
ents perceive the differences between n 1-percent
reduction in the probability of denth and n 0.1-
percent reduction? DBecause of the infant state
of the art wnd the concerns nhout its neeurncy,
that npproach was not used here,

Mortality costs were caleulated hero on the
basis of the “human eapital” nppmm:h. This
nmmmvh vithies one’s life necording to one’s enrn-
ings or, in the ease of housewives, nccording to
the market value of one’s duties. It is the most
commonly used formal method and dates bnck
to 1015."* There have been objections o this
npproach beeanse it nssumes that chinnges in enrn-

" Edenr Crnmond, “The Cost of the War," Journal
of the Ropal Statisticad Soclety (Serles A), May 1015,

o




ings streams bear a direct relationship to what
society values in health program outputs: Men
are valued higher than women, whites higher
than other races, and those in the employed ages
higher than the very young aad very old. Never-
theless, if one is aware of the shortcomings, this
method con be used and, in fact, is the only
method todasy that yields consistent, relizble
numbers.

Under the human eapital appronch, caleulation
of mortality costs considers earnings over a life-
time rather than a single year since, if an indi-
vidual had not died in 1972, he would have con-
tinued to be productive for & number of years.
1t is the present value of these future losses that
is the appropriate measure.

The estimating procedure for the development
of lifetime earnings was described in detail in
the earlier Rice report. Except for the treatment
of housewives, discussed previously, the procedure
used here wns essentinlly the same. The method
developed tukes into nccount life expectancy for

different age, sex, nnd race groups, varying labor-

force participation rates, the current changing
pattern of earnings nt snccessive ages, imputed
value of housewives' services, and the discount
rate.’ The basic assumptions and economic con-
eepts employed ar- described here in the method-
ology section. Morvtality costs were developed
for two net discount rates—4 percent and 6 per-
cent, Lifetime enrnings at these rates are showwn
in table 4 by age, sex, and race,

Findings

In 1972, there were nearly 2 million denths
representing over 33 million years lost (table
5). Total yenrs lost are estimuted by multiplying
the number of denths in ench nge, sex, and race
group by the expected nmnber of yenrs (the lifo
expectancy) remaining to persons in the midyear
of that group. Applieation of lifetime enrnings
to the denths yielded more than §71 billion in
losses at n 4-percent discount rate. At a 6-percent
discount rate, the losses am unted to S57 billion,

"Darbaren B, Cooper and Wendyee 11 Nrody, 1972
Lifetime Earnings bp Ape, Bex, Rare, and Educalion
Level (Research and  Sentisties Nole No. 14), Soclal
Seenrlty Admdndstention, Othce of Nesearch and Stn-
tistlcs, 1075,

Tasre 4 —Present value of lifetima earnings, discounted at
4 percent rnd 6 percent, by age, sex, aod race, 1972
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The greatest losses were for circulatory dis-
orders, More than half the deaths and nearly
one-third of the lost yenrs and enrnings were
enused by disenses in this one dingnostic category,
Tosses were a lower share of the totnl than deaths
because those disorders mainly afllict the nged
whose remnining years alive and employed are
relatively few,

Denths from accidents nre nlso very costly to
the Nntion. Ranking second in lost- years and
enrnings, accidentnl denths resulted in o $17.7
billion loss to the economy (at n 4-percent dis-
count rate). Deaths in this eategory ranked third
but hit those in the relutively young and pro-
ductive ages.

The third largest mortnlity losses wers for
eancer. Ranking second in deaths, eancer donths
caused nenrly 6 million lost years and $12.0 billion
lost dollars.

The greatest Josses were for persons aged 45—
64 and for men (table 0). About one-fourth of
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¢ more than half the deaths struck men, the lost {
i i i ;
[ dollar amount was three times greater than if ik =, Y ;
. was for women. The higher earnings for men Couticotponint
especinlly in comparison with the values for house- e ennt | herceniare | Amotnt | Fartnuse .
wives' services account for this substantinl dif- i
{ference. Total.o.isessssncnnne "3 100.0 FIEs. B 100.0
Direct costa 7.5 . 175.2 ns
Morbidity.. 2.0 2.8 423 1.8
Mortality.. e LN na s

b - i - -
‘,;.
3 . - . %
Tasrx 5, —Mortality lossea: Number of deaths, estimated total person-years loa?, and discounted eamings, by diagnoals, 1073 &
p— Y
Disconntad samnings al— ™ ’
Deaths Total years lost B
4 parosut #pewnt R el
Drirgoosts -
tage] Namber |Percen Amount |Parcen Amount |Prreen
Nomber | distrd- | (i thou- dm::“ tin diriri- (in lillld"" s
butloo aands) buticn | milions) | butlon | mUlliezs) | bution
ThLecs i snsnsinrinsmimpnsnarmaprnsnessnnitivins., | |1 aetes 1,942,270 100.0 Nn= 100.0 m,ns loo.0 357,580 100.0

Infective and p itie dL 15,500 | N | i 1.4 =18 1.2 & 1. F
Neeplasma,. aenes S S L 152,100 15.0 8,701 1.2 12,813 1n7 10,907 1.
Endocrine, nutr Labalie d 47,160 7.4 [ 1.8 1,057 1.9 1,08 2.
) n!lm blood lnd. blmd -lorming organs. 4,501 .2 110 "] 210 . ] 184 3
Mental disordens..... 5017 8 8 o7 3 1.1 sl i o

MWeensos of the nemunnum and senss or 15,644 B 470 1.4 1,000 1.8 232 1 a

Vites s of Lhe circuletory sysiem,, 1,M6,217 5.3 12,18 8.8 2,74 3.9 20,004 A0 -

Disenies of Lhe resplretory system. 111,30 5.7 1,04 88 1.4 4.8 2.7 i,

[}is*nres of the digestive system eaas 75,084 I N ] 1,402 4. 3,781 5.3 .78 k.

Dlstuses 0f the genitroninary system. . RN R 7,28 1.4 00 1.2 ™ 1.0 o4 1.

Complizetians of pregnancy, :rlld.hmh and lho P TH) ™ a8 W1 5] A [} .

Diseases of the skin and subcutaneons tissus el 2,041 A 38 A 64 A A

iseass of the muu:uimnl.rln! system and connective Lissus, . 5,135 A 107 .3 209 .3 1 3

- 15,030 il 2 2.b 1.7 1.8 88
Accidents, pol. and viol wee| 182,320 83 B.471 18.8 17,874 4.8 12,848 n
Othar 70,410 e 3,24 e 4,402 6.2 3,7 L} 7 ¥
i
¥ Laas than 0.08 parcent. F'
i

the deaths and two-fifths of the Josses fell i
/this 20-year age aroup. Although only slightly

TOTAL ECONOMIC COSTS

“When all types of disense costs are combined—
mortality, morbidity, nnd direct—the total cost
of illness for 1972 reached $189 billion at n 4-
percent discount rate (table 7). About $40 billion,
or one-fifth, wns for persons with disenses of the
circulatory system. Accidents cost $27 billion and
were followed by disenses of the digestive system
and cancer, ench costing nbout $17 billion.

These nre staggering numbers, What was the
toll in 1963 nnd wera the sume disenses the cost-
liest ones? In 1963, the total cost of illness was
slightly less than half the 1972 figure, or $93.5
billion. The major growth has besn in direct costs,
Although the nddition of the drug eategory added
§8.6 billion to the 1072 total, even without it
direct costs have tripled in the 9-year period.
The ever increasing cost of medicenl enre hins made
direet costs the largest component in the cost of
illness, $3.8 billion higher than the cost of pro-
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mature death. In 1063, mortality costs were about
double direct costs, as shown below.

bl:‘-} Frcludes srpenditures for drugs sod drug sundries amounting o M3
5 ;‘Eu:iudu espenditures for drugs and drug sundris emounting o 1.8
|

The distribution by dingnosis hns also changed
slightly since 1903 (tnble 8). Disenses of the cir-
culatory system represented about the same share
in both years, but nccidents have grown in im-
portance becnuse of n relatively higher number
of denths, Neoplasms have dropped with rela-
tively fewer cancer victims in the unabln-to-work
category.

APPLICATION TO SPECIFIC DISEASES

The preceding discussion emphasized the im-
portance of consistent definitions and datn sources
for estimnting disense costs, The dntn presented,
however, are for brond dirgnostic eategories. In
most cnses, more finite cntegories nre needed, but
the time required for calculating these costs is




Tanrx 6. —~Mortality losses: Lost eamnings, discounted at 4 percent, by age, sex, and diagnosis, 1972
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Diteases ¢f the skin and s 1" N A .2 ol A . .
Diseates ¢f the musculoskeletal system and .3 2 7 .2 o 3 o3
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usunlly too short for the systematic framework
described here. In these instances, the brond cate-
gory of which the disense in question is a part
can provide n prrameter for its cost and with the
use of rendily available data, nn estimate can be
made in a relatively short period of time,

The cost of stroke—u component of disenses
of the circulatory system-—provides n demonstra-
tion (table 0). For direct costs, three categories—
hospital enre, physicinns’ services, and nursing-
home cnre—represent 87 percent of circulntory
disense cost and would be suflicient indicators
of stroke’s share of the eategory. Days of comn-
munity hospital eare, number of outpatient phy-
sician visits, number of nursing-home residents,
and nvernge monthly charge, by dingnosis, nre
available from NCIIS. Stroke’s share of the cir-
culatory disense entegory for ench of these mens-
urements is enleulnted nnd npplied to the appro-
printe cost figure. The sum of these three costs
ns n percentnge of the same costs for circulatory

diseases is applied (o total direct costs for circu-
lutory disenses to arrive at a figure of $2,031
million, the direct cost of stroke.

Morbidity costs for stroke ¢an be enleulated
soparntely for the institutional and noninstitu-
tionnl populations, ¥For the lotter group the
NCIHS publlishes dingnostic disability data for
both ncute nnd chronie conditions,” Persons with
stroke—n chronic condition—comprised 7.6 por-
cent of work-loss duys for enrdiovaseulnr disenses,
representing a S$135 million loss for (he currently
employed. Housewives' losses for this eategory
nre insignificant because of (he relutively old
population nffected For the populntion ...able
to work, bed-doys cun be used as o measure, Stroke

= Nntlonnl Center for Henli. Statlstles, Curreal Dali-
mates from the Health Intervicie S -vey, Untted Stelee,
T3 (Vi nnd Menlth Statistlea Seeles 10, No, 03),
070 Frecalence of Chronie Circulatory  Conditions,
United Statese, 1972 (Vitnl and Health Statlstles Serlen
10, No. 000), 10742 nud Limitation of Aetivily amd Mo-
bitity Due lo Chranie Camditions, United States, 1972
(Vital and flenlth Statlstley Serles 10, No, 06), 1074,
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Trisenses of the skin nnd suls
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Congential anomalles, ...
Accidents, polonings, and v

ther.....ccoccresnsninsiosen

|
Tante 8—~Compnrisor
nnd 1072, by disgoosis

Diagnosia

Tolaluuassvarsrnvasas

Infective and parasilie ¢isn

Ieapl
Fdverin
OIMASS. oornvansranans
Diseases of Ut blood and ¥
DIFBNY.. . ur.nssssanses

Menia) disardars,,
Ditenser of Lhe n
L 1 UL O —
Direases of Lhe elreulatory
1hiseases of the reapimlory
10isenses ol the digestive sy
1vibenses of Ve penttontine
Cumplieatlony of piegnane
wuudd Uhe poerpeeiliam, .,
Disenses of (e rkin snd ¢

LT L L L L
IHsenses ol the musulon
wnid conirrtive Lissua,
Congenital ancinslies, .,
Acecilents, pobon|ngy, snd
OINPl e caacenssranssnasans
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Tanrx 7.—Total economic coats: Estimated direct costs, indirect costs of morbidity and mortality, with present value of lifstime
earnings discounted st « percent and 6 percent, by d.ll;nuus, 1872

Amount (in mililons) Perceolage dutribotion
Dlagnoels S Indirect costs ek Indirect coxts
Total iy Tolal by
Morbldity| Mortallty IHolbIalu Mortality
§ peroent
Tolal, —— A 1 Rl W3 m.ns 100.9 1000 100.0 100,
Infective snd pirasitie dl .40 1,412 1,200 an 1.4 1.9 2.8 1
Neoplaimi,. P S o 17,047 1,872 [ 12,633 (¥ 51 2.0 17
Enducrine, nutritional, and 1 bolle di e 3,930 a, 4‘\0 1,137 1,07 3 4.0 2.1 \
Liisenses of thi blood snd blood orming organs, .. o 0 2 W T N
Mental disorden . e ienss ipaatsagnwiEey 13,017 8, DSS 81T 1 1 9.2 4.8 1
L)isenses of the nervous nnnm ' and nse r'n.ru i 10,941 8,047 3,044 1,060 LB 7.9 w3 1
[Jisensds Of Uit CLreulatory SYSeM, e cncnsrrnnnnns 40,000 10,019 8,417 nT a1. 148 15.2 n
[Disenses of Lne resp Y system, = 10,434 5,931 7,009 1AM % 7.9 16.7 4
Jisenses of the digestive system el 17,487 11,100 2,604 3,78l 9.3 wel, 8.2 R}
[Digeases of The :eulmuﬂnw [ 32107 T, B, 45 4,47 1,249 1. bo 3.0 Lo
Coniplications of pregnancy, childbirth, and ‘(he poerperium. 2,032 2,007 S 50 1. 1.4 .0 .1
Dissases of the skin and su I.nnroll.ltl.l.lul............... 2,042 1,828 0 &7 1. 2.0 1.1 " |
Diseases of the musculoskeletal system and connective t B, 548 N 5,003 X9 4. 4“8 12.1 .3
Caongenital nomalln...................................... 1,00 04 1,254 1.0 8 .8 1.8
Accldents 1, and ¥ - . 20,878 8,1 3,643 17,874 . 6.5 9.1 Ha
Othef e aanee e b 13,24 1,508 1.4 v 7.0 9.8 1k L
8 paroent
Total wia wm 137,380 100.0 100.0 100.0 100.0
Infective and parsaitic di 1,412 1,20 o;m 1.8 1.9 2.8 1.1
Keoplasoa,......... . 1,872 [ 10,707 (B b1 2.0 19.0
Endacrine, nu'lril\onll and mll.ul-o!.lt diwases, 5,717 3,428 1.7 1,044 33 4“0 2.7 2.0
Diseases of the blood and bicod. -larming organs. 73 4 14 .4 .7 .8 -3
Mental disoiden......ouee o 13,7 5,088 41 e 1.9 9.2 .8 L1
1hisentes of the pervous I_fllﬂ'll lnd nm-nt[m L™ 10,5 (ATH 3,040 1+ 81 1.9 .3 1.4
Disenses of the elreelatory system.... sensmansanae] D140 10,919 8417 N,04 N4 " 15.2 u.o
Diseases of the respirstory system,,. 13,% 9 7,080 2,740 "o 1.9 18.7 “
Diseases of the dizestive system.... 16,931 1,100 2,608 3,223 7 e 6.2 L8
Disentes of the penltourinary aystemn 8,244 4,471 1,249 L] e [ 5] 30 1.1
Complizations of pregnane: L ehildblrih, and the purrpedum 2,914 2,007 U5 a2 1.7 38 A 1
Diseases of the skin and SUbCULaneous LSSUR, ... vy reensene 2,000 1,828 460 8 1.2 2.0 1 % |
Diteases of the murculoskeletal unmund connective (isy 8,913 a,r34 510 174 [ 3] ‘" 12.1 .3
Conpenltal anomalies., covvsissesnsssnsnsanssnses =l 1,373 as1 24 s A N .0 1
M:\ulrnli ;-umn\nn, wod !!olmn.. an 21,049 51 1,89 11,603 17.4 &8 02
ther. P S 11,623 70308 1,404 2,78 LIL] v 33

+ Taniy 8,—Compnrinon of the economie coat of illness for 1003

and 1072, by dingnosis!

Amount Iercentage
(In millona) distribution
Dingnoals P
100 wr2 1963 | w72
MOk es sy iancnrsannnnssssssecesssss] 303,000 [SIR4, 780 | 1000 | 100
Infective and parsaitle disenses, ......... 2,13 2.4 2.3 18
NeonIasms. .. ... 00 10, 5% 17,347 1.3 0.2
Endocrine, null'llklml, “wnid “metabolie’
QUM o\ vo iy sosrrnrrayrasssasnansss 2,613 8,00 28 31
fih blood snd bload- lortnl
an 1 A N ]
N ! 1| Bt 7.8 T4
nervous system and
P 6.3 | 10,08 T3 LN ]
Diseases ol the ¢ rruhuny system......'| wme| a0 | 224 n.2
Diseases of the resploalorny system J T3] O M8M il .7
Dreases of Lhe digestive sysiem 7,87 | 17,457 [ N 0.3
Thsenses of the genliourinary 2,61 8,44 2.7 314
Cun.plicatians of pregnancy, childbir
wiid the priesgetlum. .. .. ... a7 2w 1.8 (]
Diiseases of the skin and aulvmt
[T 1] " "0 7,002 b 11
Disrases of The muscilok
taul conmeclive lisaus 2,79 5,08 lo 47
Congeilial nnomalies, . 1L,m 1,00 1.3 10
Accilenty, paison|ngs, ‘and Ilﬁ'lunu 4 MMl e | 124 I8
DM sccsrsnrssassinsanninssensvsssanens] TolHO] B34 1.0 10

¥ Present valus of futum sarnings 1a caleulated st & ¢-percent discount rata,
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vietims had 18.6 pereent of the ved-days for the
circulatory disense entegory. Since stroke does
nffeet an older population, however, 15.0 percent
wns used, and the resulting figure for costs in this
entegory was nbout $500 million. Persons in in-
stitutions with eurdiovnsculnr disenses are in threo
types of institutions—nursing homes, homes for
the aged, nnd chronie disense hospitnls., The dis-
tribution of residents in nursing homes can be
used ns n measure of costs, As reported by NCIIS,
stroke residents comprise 10.7 percent of all resi-
dents with cireulatory disease, Thus, institutional
costs for stroke amount to $80 :mllmn (107 x
$828 million).

For mortality costs, a shortcut need not be
used, Mortulity stutisties nre available for each
dingnosis by nge, sex, nnd ruce. Tho present valus
aof lifetime earnings are npplied, and total mor-
tality costs are cstimated, In 1072, these costs

n

AL e




amounted to $3,432 million (table 10). When

to the mortality figure, the estimated totul eco-
nomic cost of stroke amounts to $6.2 billion, as
the following figures show:

Ariount
Type of coat (in miillions)
d y Total - $6,187
Direct 2,031
Morbidity ;
Currently employed 133
Unable to work __ - . 500
Tostitutional am 80
Mortallty ___ .- 3432

-—

MF=THODOLOGY

The cost of illness was caleulnted for 16 disense
categories shown below with their code numbers,

Diagnosis ICDA code

Intective and parnsitle disenses o g 000-136
Neoplasms ________________ A i e 140-230
Endoerine, nutritional, and metabolle

QIRENEEE. b e omn i s Ko 240-270
Diseases of the blood nnd blood-formin

OPERNE o vunnnann b g e o e 280-280
Mental disorders ... TTTTTTTC 200-313
Diseases of thg nervous system nnd mpense

organn

Disenses of the c-i;culntor-}: ura-!em- A
Disenses of the respleatory aystem
Disenses of the digestive ayatem

Disenses of the genltourinary system _____ 630-020
Complicatlons of pregoaney, childbicth,
and the puerpertum ___._.______ " 130-078

Disenases of the skin nnd aubcutnneous tivsue (80709
Diseanes of the munsculoskeletal aystem and

morbidity and direct costs for stroke are added

TasLe 9.—Estimating procedure for ealeulating direct costs

of stroke, 1972

Buroke
Diseases
Type of axpanditure iy Percent
system | Amouat | culatory
134
category
Hospital eare;
Days of cure \n thousands)l,............. o, 200 7.852 1.7
Expenditures (in millions)., 18,9 Eu 1.7
Physielans® secvices:
umber of visits (In thousands)?, | 5.0 748 4.0
Expenditures (In mililony)...,...... 41,008 L]
NunlnL'.wmen:
Numbyr of residents o T 208,400 .m0 |,
Averng = gnihly charge b 1313 57
Welghte. charges (in m il 1 k]
Expsnditures (in miilions). . 12,881 L0
Hmﬂ:l. phyticlans’ services, and
o Cam;
Eipenditures (o millioas)...............| 9,68 $1,7e8 186
Total direct costs (In millions).............. THooe [ 2,0n 15.8

} Natlonn] Center for Health Statlstles. “Utllitatlon of Short-Sts Tlos-
Itals. by Dlagnoals: United Blates, 1972," Monthly Vital Stalistues Teport,

l.llr gy,
! Data from table |,
! Nstonal Center for Health Statisties, J
Mtereal Since Lant Vialt, United Slates, 1971,
hed duta from the Center

ments of Nuraing Home Nevidents, United Slater, 15
* Netlonsl Center for 1lealth Statistics, Chargrs
l"hlmrf;; I.'r:mnu In Nuraing Homer, United

Berlea 12, No, 2

Aptlelan Vb, Volume and
Burles 10, No. 97; and unpub-

* National Center far ilealth Statistles, Chrenle Conditions end

i9, Series }

4 No,

Tnpaire
i,

Jor Care end Sources of
Stotee, June=Auguit 1509,

according to dingnosis, Tncluded are hospital
care, physicinns' services, dentists' services, other

professional services, drugs and

eyeglnsses nnd applinnces, and

For ench type of expenditure,

drug sundries,

nursing-home care,

the total expendi-

ture was distributed, by dingnosis, on the basiy

of utilization and cost dnta, w

sources used for each diagnosis.

ith the same datn

connective theme oo T10-738 T
= ABLE 10.—8troke: Number of destha and present value of
i‘;‘;;::::' p:?;’:?::i’ e e - ;;g_';‘;g lifetime earning: discounted at 4 percent, by age and aex, 1072
L] L} - -
i
Other' ... e e W s iy i e 700-700 N:m‘!rr'ol' Bl}tml.?::d mli-n Ilnn
bty salhs usandy
‘ 'c'"':"nfﬁ"i" Fr Iwr':nlutnl mnrlbldllylnml mnr{nlltr. LTS A i —
-Tc"ﬁ;.:f'-nu Juﬂurl{ouf:m tlont, and’ wpecialcenditions witheont Total | Man |Women| ‘Total Men Women
Bouree: Natlonsl Center for Health Statlatles. Kighth Ra. — e
ielon, Intermatlonat Classifcution of Disensrs, Auspied, 1063, Tolleo.. 213,314 | 08,384 1117008 |83, 490,008 [52,200,411 | 1,101,004
17 " M 1, B8 2,18
10 [ 82| 1044 7 3310
] u| 10, 7,401 2,904
Direct Costs 1M " el A | e (X
- I I
i 1 il um ! i H
; i i Afers in 0 244 14, 801 0,04 T80
The Eolnl Itlwer:_t cost of illness--tho cost of val &l 3 i s ii'?ﬁ
,; prevention, u-:;-gmn, lrmd lwnlrpnn:.:--wpmse{un i e “:: m:m -ﬂ::“ﬂ |?.5'.7s'|'
. F- " e WA ’ A o4 A
: the amount pu Iui]wd_ 1y the Social .wcm?fy ¥ CiHf Y TH o | Beis| o
ministration for nationn] health expenditures, wo | 1| 2¥a| s Sl man
, itures w 19,2 | 10,334 [ K11 | 3000688 [ 204 3es 116,23
Not all types of expenditures wory alloeated hero i | 1ean | 1o | o] B o
3,0 | 17,004 0,0 T4 5 W, AL 13,010
ALTI8 | 18,00 FIN 8, B, 40 34,008
3 | 16,008 | 30120 | 1alan . 8,091
* The data for calendar year 1072 came from Naney L,
Worthington, op, cit, ' Xxoludes ) deathis with no ags specified,
n SOCIAL srcuRITY
[ > T ¥ e " B o o

T
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Percent

calegory

1882 1.7
g i

L74s 5.0

nmi.........
R
X .

e 2.1
8,768 18.8
2,0 150

Nestlon of Short-Btay Hos-
Wiy Vel Sisturier l’-l'wl.

dtelam Vi, Volume and
ries 10, No, ¥7; and unpub-
le Condllens and linpatr.
1549, Series 12, No. 72,

0 for Care and Saurces of
Stafts, June-Aupust 189,

led are hospital
ts’ sorvices, other
d drug sundries,
ursing-horae care,
he total expendi-
sis, on the bnsis
h the same data

and present value of
by age nod a=x, 1072
et —

lscotinted samings
(ln tlousands)

’_—Mln Waomen

1,700 | 8,000,008

[ R1E 3,184
EATH 239
1,4l 2,wi4
13,444 4,01
k0 w521
3,844 18,804
40,008 7,41
1 aren
10, f2 £3,184
179, i 9,7
AT 10,441
I, 149,973
341,042 1,20
X108 130,47
04,782 16,29
132,11 oe 872
W, L0 14,010
M, 40 34,003
L, LN Y
SOCIAL SECURIYY

Hospital care—Data for hospital care expendi-
tures, as reported by the Social Security Admin-
istration, include estimates by type of hospital,
shown below. For each type, n separate diagnostic

Tryps of hospital Amooat Percentags

(ln mlilions) | dlstribution
Tolsl.... : ELR T 100.0
Fedenn] horplials, ................ 3,019 10,8
Delense Departraent. 1,273 3.7
Veterans Adminiyirat 1.e4) 09
Public Fralth Bervice.,. oo 1.8
Bt, Ellzabelhs . a Jd
Other 1, " N
Non-Feders] hospitals, . 2,801 B
.'-‘ammun!lr_.p M,10 7.8
Paychistrie... b Rexi | LX)
Tuberculosls. ;H ’.:

Long-term, o A
Dih!lr'..... ................................ o 9

'R ponding In Fi
? Represents hoepitals in outlying sreas of the United States,
Bouree: Unpublished dals from the Boclal Becurity Adminsimtion,

distribution wrs estimated. Community hospital
expenditures, representing the bulk of the hos-
pital bill, were distributed by days of care,
weighted by cxpenses per patient day. This
weighting was not done in tho original study,
beenuse no such data were availuble, There is,
however, a tremendous varintion in dnily costs
by dingnosis—n range of S83—reflecting the vast
differences in and comploxities of trentment.

The dingnostic distribution of days of care is
based on primary dingnosis only, nlthough the
presence of nssociated conditions or multiple ding-
noses will nffect length of stay. Datn on days of
eare by dingnosis for those under nge 65 nnd for
the populntion aged 65 and over came from the
hospital discharga survey of the NCIHS* Un.
published datn on expenses per patient day by
dingnosis were avnilable from Aetnn for {heir
enrollees in the Federnl Employees Health Bene-
fit Plan. Figures for daily expenses for the popu-
lation nged 65 and over wero provided by Medi-
caro,

Non-Federal psychintrie and tubercalosis hos-
pitals wero clussified under the dingnoses their
names imply, Non-Federal long-stay hospital costs
were allocited necording to the product of the
number of residents in nursing homes with in-
tensive nursing caro and (hoe nverngo monthly
charge; these datn wero reported by dingnosis

™ Nntlonnl Center for Menlth Stntlatles, “Utitzatlion
of Bhort-Stuy ilospltuls, by Dingnosls: Unlte] Stntes,
1072, Monthly Vital Btotistics Eeport, July 1074,
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by NCHS.** The remaining non-Federal hospital
expenditures were for outlying arens and were
distributed according to those for the United
States.

Expenditures in Federal hospitals were dis-
tributed by diagnosis according to days of care,
Since the same daily charge is used in Federnl
hospitals regnrdless of incurred cost, no weights
were availuble on differing daily cc . Dnys of
care in Veterans Administration hepitals are
avuilable by dingnosis in the Administrator of
Veterans Affairs Annual Report. For Depart-
ment of Defense hospitals, each service provided
the number of total days of care, The Navy and
Air Force provided dingnostic data as well.
Admissions to Navy and Marine Corps hospitals
are reported by dingnosis in their quarterly re-
ports, Statistics of Navy Medicine. Average
length of stay by dingnosis wna published in &
1073 study.™ Data for days of care by dingnosis
in Air Force hospitals were provided directly by
that service. Data for Public Health Service hos-
pitals enme dircetly from the Bureau of Medicn]
Services, All spending in St. Elizabaths ospital
was nllocated to mental illness,

Physicians’ acrvices—Expenditures for physi-
cinng' services nre nllocnted according to the
distribution of physicians' visits in 1972 by ding-
nosis, ns reported by the Nationnl Disenses and
Therapeutic Index (NDTI) (a servieo of IMS
Amerien Ttd,, Ambler, Pennsylvanin), The NDTI
i n continuing study of private medien] prictice
in the United States in which data nro obtnined
from n representative panel of physicians who re-
port ense-pistory information on private patients
seen over a given period of time. The assumptlion
is made hero that the cost of cuch physician visit
is the snme, ™

Dentints’ services—All of tha expenditures for
the services of dentists, ns reported by the Soein
Security Administration, are elassified under
“disenses of the digestive system,” TIncluded in

———

" Natlonnl Center for Health Statlsties, Charger for
Care and Bourees of Payment for Realdents in Nuraing
Homea, Unliea Btates—JSunc-Anuguat NG9 (Vital nnd
Henlth Statistica Serles 10, No. 21), 1003,

™ Robert D, Livmsan, John J, Wngroner, nnd Dale B,
Miuner, Navy Medical Care Study, Costs and Economlo
Eftelency, Boelng Computer Services, Ine., Connultlng
Divislon, December 1078,




this diagnostic group are diseases of the buccal
eavity, such ss dental caries; abscesses of sup-
porting structures of teeth; other inflammatory
diseases of supporting structures of teeth; dis-
orders of occlusion, eruption, and tooth develop-
ment; toothache from unspecified cause; and other
diseases of teeth and supporting structures.

Other professional services—Included in this
category are expenditures for self-employed
private-duty nurses, visiting nurses, optometrists,
chiropractors, physical and speech therapists, ete.
Expenditures for private-duty nurses are allo-
cated by dingnosis according to tha distribution
of hospital days on the assumption that most of
their services are provided in the hospital. The
National Lengue of Nurses provided diagnostic
data for visiting nurses; optometrists' services
were clnssified in neurological diseases and sense
organs; nnd chiropractors’ services in diseases of
the musculoskeletal system, The remainder—$310
million—wns classified as “other.” Since the
Internal Revenue Service reports such expendi-
tures in & lump figure, they could not be allocated
by diagnosis.

Drugs and drug sundriea—~This category wns
omitted in the 1903 study of the costs of illness,
but the availability of new data allowed its in-
clusion here. As part of its survey of physicians,
the NDTI, which collects datn on the type of drug
prescribed for ench patient seen, provided & listing
of the number of times each thernpeutic entegory
wis preseribed for ench dingnosis. Price weights
were applied, based on the National Preseription
Audit of R.A. Gosselin & Co., Inc., which reports
dutn on nvernge wholesale churges per prescrip-
tion, by thernpeutic category,

Nursing-home care.~Expenditures for nursing-
home enre were allocuted necording to the number
of nursing-home residents and the avercge
monthly chnrge for cach dingnosis reported in
the NCIIS study, referred to previously.

Morbldity Costa

The definitions nnd issues involved in calenln-
tion of morbidity losses nre discussed in the body
of this report. Tho sources of datn used for the
enleulutions are deseribed below.

24
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Noninatitutional populalion.—Losses were cal-
culated separately for three groups—the currently
employed, women keeping house, and those un-
able to work. The NCHS collects disability data
for the currently employed and unemployed popu-
lations, nceording to the following classifications
of usual activity: Working, keeping house, re-
tired for health rensons, retired for other reasons,
and doing something else. These data were sup-
plied by nge, sey, and diagnosis. All work-loss
days for the currently employed swere multiplied
by menn annual earnings; bed-days for unem-

ployed women usually keeping house were mul-
tiplied by menn housckeeping values (see the text
tabulation on page 24). Menn average earnings
came from the Current Population Survey of the

Burean of the Census, and housekeeping values

were those developed in the Brody study.*

The number of persons unable to work in 1072
was reported by age and sex in the January 1973
issue of E'mployment and E'arnings (Department
of Labor). Employment rates and housek-eping
rates for 1070 from the same source, January 1971,
were applied and the appropriate dollar 7alues
attached. The diagnostic distribution of these
dollurs, by nge and sex, was bnsed on bo -days
for the “retired for health” and “somethin; eclse”
eategories of the NCHS data. The dia; nostic
distribution of the group under nge 25, he wever,
enme from datn for disability allowanee: wnder
the socinl security program, since the NCHS
“something else” entegory includes stu lents as
well ng those unable to worl.

Institutional population—The number of per-
sons in ench type of institution in 1970 is re-
ported, by nge and sex, by the Bureau of the
Censug. Employment nnd housekeeping rates for
1970 and the approprinte 1972 dollar values wero
applied. Tho dingnostic distribution was based
mainly on type of institution, ns described on
page 26,

Mortality Coshs

Mortulity costs wero enleulited by multiplying
the number of denths (by nge, sex, and race) by

= Wendyee Iirady, np. cll,
* lturenn of the Census, Persons in Ingtitutions and

Other Oroup Quarters (PC(2)=1E), 1070,

SOCIAL SECUNITY
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the present values of lifetime earnings. The num-
ber of deaths was provided by the Mortality
Statistics Branch of the NCHS.

The estimating procedure for the development
of lifetime earnings was described in detail in
the earlier Rice report on the costs of illness.
Except for the treatment of housewives, dis-
cussed earlier, the procedure used here was
essentially the same.

The method developed takes into account the
life expectancy for different age, sex, and rnce
groups, varying labor-force participation rates,
the current changing pattern of earnings at suc-
cessive ages, imputed value of housewives’ serv-
ices, and the discount rate. The basic assumptions
and economic concepts employed follow.

Life expectancy.—The lifetime earnings data
were developed on the assumption that each co-
hort will follow his or her pattern of life expec-
tancy as reported for 1972 nt successive ages. The
NCHS publishes life tables by nge, sex, and race,
Cohort data were obtained for four groups:

White and nonwhite males, white and nonwhite '

females,

Labor-jorce participation—The ecstimate of
lifetime earnings takes into nccount varying labor-
force participation rates wt different ages. The
assumption is that an individunl will be in the
labor force and productive during his expected
lifetimo in accordance with the current pattern
of lnbor-force participation for his sox and ruce
group. For this calculntion, the Bureau of the
Census provided unpublished data from their
Current Population Survey for 1970 on the num-
ber of employed persons by age, sex, and race.
Use of the number employed in 1070 assumes
conditions of full employment (approximately 5
percent of the labor force unemployed).

Earnings.—~The nppropriate mensure of output
loss for individuals is year-round, full-time earn-
ings, nnd the proper measure of expected enrnings
is the arithmetic nverage or menn. Menn enrnings
data for 1972 by nge, sex, and race were provided
by the Current Population Survey of the Burean
of the Census,

In applying these cross-section survey data
to tho estimntes of lifetime ecarnings, it is
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assumed that the future pattern of earnings for
an avernge individual within a particular race
and sex group will remain the same as that
reporttd for the base year, 1972, This model
recognizes that the average individual may expect
his own enrnings to rica es he ages and gains
experience, in sccordance with the cross-section
survey data for 1972. i '

The use of these average earnings based on
cross-section surveys may understate the present
value of expected lifetims earnings because of
the failure to take into account future economic
growth patterns by nge. If, however, an average
annual rate of gain in productivity is projected,
it can be applicd ns a partial offset to the discount
rate, discussed below.

The discount rate—The calculation of the
present value of expected lifetime earnings raisea
the question of the importance of discounting and
the approprinte discount rate. From the econo-
mist’s viewpoint, it is recognized that the arith-
metic sum of lifetime carnings overstates the
present value of an individual. Determining the
present value of the future earnings stream is
the correct way to measure the economic value
over a period of time; discounting converts &
streamn of earnings into its present value,

Economists agree that comparison of streams
of earnings over varying timespans should employ
the process of discounting, but there is no ngreo-
ment on the discount rate to be used.* The higher
the discount rate, the lower the present value of
n given money stream. With a high rate of dis-
count, enrnings far into the future yield a rela-
tively smnll present value,

Conversely, lowering the discount rat» increases
the present value of these future enrnings. The
discount rate can be adjusted for expected changes
in productivity. An increase in productivity of
1.75 percent a year, for example, can be incor-
porated into the discounting caleulations to obtain
w net effective discount rate. Thus, a 6-percent
discount rate adjusted for a rise in productivity
of 1.75 percent u year will yield an effective dia-

M 8ee Ierbert E. Klurmun, The Economice of Heallh,
Columbin Unlverslty Press, 1075, and . D. Henderson,
“Investment Criterln for Public Enterprises,” In Publio
Enterprise (Il Turvey, editor), Penguln Modern Eco-
pomics Rendlugs, Penguln Dooks, 1008,
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count rate of approximately 4 percent (1.08/
1.0175 = 1.042). An B-pe.--.1t discount rate simi-
larly adjusted results in s rate of § percent
(1.08/1.0175 = 1.061). These two rates, 4 percent
and 6 percent, arn intermediate in the range of
rates cutrently employed and were used in this
study to estimate the present value of lifetime
earnings.

Consumption.—In the past, thers was sone
diversity of opinion regarding the treatment of
consumption—whether or not to deduct it from

a person's contribution -to output.* Recently,
however, there has been wider agreement among
economists that to deduct consumption in cost-of-
illness calculations would be wrong since it is
the losses to society that are being measured
rather than those to the individual family.*

® gee Burton A, Welsbrod, Econoniica of Public Health,
University of Pennsylvania Press, 1061; Louls I, Dublin
and Altred J. Lotka, The Money Value of Mon, The
Ronald I’ress Company, 1046; and RRashl Feln, Economics
of Mentai Ilincss, Busle Books, 1008,

=E. J. Mlshan, “Evaluntion of Life and Limb," Jour-
nal of Political Economy, 1071,

Notes and Brief Reports

Self-Employment Income At Low
Earnings Levels*

The socinl security tax rate on self-employment
earnings differs from the tax rate on wages
Under certnin conditions this situation could
lead to the taxing of workers with low earnings
at n higher average rate than those with high
earnings.

Since 1051, when self-cmployment first became
covered by the social sccurity system, the self-
employment tax rate has ranged from about
63 percent to nbout 76 percent of the combined
employee and employer rates on wages, If it is
assumed for the purpose of this study that the
employes ultimately bears the entire wapge tax
then the self-employed pay a lower rate than
wage enrners do. And if self-employment is con-
centrated nmong individuals of moderate and
higher enrnings—the question this study inves-
tigntes—it follows that the average tax rate is
regressive in relation to taxable earnings, that is,
the rate is higher Jor tuxable earnings at the
lower levels.

This assumption on the burden, or incidence,
of the tnx menns that were it not for the employer
tax (n) the mnrket wage structure would be
higher by precisely the amount of the tax and

* Yy Anron J. Vrero, Division of OASDI Stntlsties.
Acknowledgement 1 mnde to Robert 1L Fioneh, Jr, aml
Katherlue 1%, Merrlek for thelr work in enlealoting the
atandard errorm,

(b) employers would therefore have to pay the
hizher going wage to obtain the employees they
desire. Economists disagree on the extent to which
the tax burden shifts.! (The incidence of the em-
ployee’s share of the tax is part of the same
theoretical question, yet observers appenr {o agree
that at lenst half of the combined employee-
employer tax falls on the worker. Controversy
in the liternture on the proportion of the tax
borne by the worker seems limited to r range that
goes from half to all of it.)

This note presents data on the proportion of
taxable enrnings that is derived from self-cmploy-
ment nt various earnings levels nnd examines the
hypothesis of regressivity in the light of the data.

TERMINOLOGY

“Enrnings” in the context of taxes and the

socinl security program are not identical with
income, They consist only of those portions of
income that result Inrgely from the personal
clfort of the enrner—wnges nnd income from self-
employment, Dividends, vent, interest, and other
forms of property income thut involve relatively
little personal effort are not ealled enrnings and
are not *uxable or credituble for benefits under
the program.

Enrnings from covered employment are taxed
ench year to the “maximum’ mmount specified

" Fur o presentution of the clews of wevernl economlists
on the Ineldence of the soclnl secnrlty tnx, see John A,
lrlttnln, The Poproll Tur for Boeiol Sceurily, The
Brooklngs Iustitution, 1072, chapters 11 and 111,
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