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GARY H. BURDETIE lind 
JOHN L. CARTER 

Multidimensional Analysis­
A New World for GAO 

GAO used multidimensional allalysis to estimate costs 
of alternative methods of caring for the Nation's elderly. 

As society and therefore gov­
ernment services become more 
complex so does GAO's work. We 
are becoming involved in sophis­
ticated research efforts similar to 
those performed by management 
consulting firms or university re­
search departments. An example 
is the Detroit regional office's re­
view of home services received by 
older people. 

The Nation's elderly are in­
creasing rapidly. In 1900, people 
65 and over numbered 3 million. 
By 1970, they had increased over 
sixfold, to 20 million, and in the 
year 2000 they are expected to 
reach 30 million. The Nation will 
thus be faced with an ever-heav­
ier financial burden-long-term 
health care and eventually in-

stitutionalization for the aged 
The Congress is concerned with 
their plight. 

As ,part of thi~ concern, a coo. 
gresslOnal commIttee asked GAO 
to analyze the cost of alternative 
types of care for the elderly. Tbi, 
c0!1"plex project required deter. 
mmmg degrees of impairment 
and estimating the cost of serv. 
ices provided by family and 
friends. To do this required look. 
ing at human functions and 
simultaneously evaluating serY: 
ices affecting these functions 
This process we call multidime~ 
sional analysis. 

Cleveland, Ohio, was selected 
because the Detroit regional or. 
fice has developed one of the 
country's largest data bases'Ol 

." 
~ "''II, 

Mr. Burdette, an auditor with the Detroit regional office, has been with GAOl, 
since 1967. He has a B.S. degree in business administration from Youngstownl· • 
State University, Youngstown, Ohio. . ·~e I 
Mr. Carter joined the Detroit regional office in 1976 after spending 2 years in"·; 
the Washington headquarters office. He has a B.S. degree in engineering from 
the U.S. Military Academy at West Point (1970) and an MBA degree in account-; , 
ing from the University of Maryland (1974). Mr. Carter is a CPA (Maryland);,·; 
and a member of the Association of Government Account.ants and the Marylan4!~I' 
Society of CPAs. Mr. Carter is a previous contributor to The GAO Review.:~'I. 
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:he elderly. Our objective was to 
i :!etermine the point at which 
, lervices provided to keep older 

(cople in their homes become 
i llorc costly than institutional­

zation. 

I The Data Base 

The data base had been de-
1eloped for another Detroit re­

I gional office review ("The WeIl­
I Being of Older People in Cleve-
I !and, Ohio," HRD-77-70, Apr. 19, 

1977). That review combined in­
formation from two major 
SOurces. The first comprised in­
terviews of 1,609 older people in 
the city of Cleveland. These 
people were interviewed twice-

i once in the slimmer of 1975 and 

. selected 
ional of­

Ie of tht.' 
b1lses on 

~gain a year later using the 
'Multidimensional Functional 
Assessment Questionnaire," de­
veloped by the Duke University 
~nter on aging. The interviews 
~'ere conducted by interviewers 
rum Case Western Reserve Uni­
Versity and supported by the 
C'?veland Foundation, a local 
~hOIlan.throPic organization. Over 

lj, 0 pIeces of information \vcre 
gathered on each person. 

'ith GAO 
Jng~town 

years in 
ing from 
nccount-

furyland) 
,furylnnd 
iew. 
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. The second source of data used 
In the earlier review was 118 
agencies that provided a wide 1inge of services to older people. 
li eSe agencies supplied informa­or o~ tho types and frequency 
Pe ServIces they providod to oach 
fr rson in the sample. The data 

P
ozn both sources had been com­ut . 

?l'lzed to allow multiple com­
• ParlSons T . 

he 1,609 people were rated in 
~ach of 5 dimen:,ions, as shown 

MULTIDIMENSIONAL ANALYSIS 

on the questionnaire: social and 
economic status, mental and 
physical health, and ability to do 
daily tasks. Using the five rat­
ings, each person was then 
categorized into one of seven im­
pairment levels-unimpaired or 
slightly, mildly, moderately, 
generally, greatly or extremely 
impaired. 

Note: at the beginning of our 
review, we had available data on 
7 impairment levels consisting of 
5 dimensions based on 300 
characteristics of older people . 
Analysis of such complex mul­
tidimensional data could only be 
handled with innovative com­
puter programs and statistical 
techniques. With the help of tho 
Financial and General Manage­
ment Studies Division and our 
consultants, we were able to ad­
vance the state of the art of data 
analysis. 

Service Packages 

We began by developing, for 
each impairment level, service 
packages consisting of combina­
tions of the 28 services available 
in Cleveland. These packages 
could only be developed through 
multidimensional analysis. We 
had to look at impairment levels 
based on 5 dimensions consisting 
of 300 characteristics and apply 
information on 28 services to 
each impairment level. We did 
this with computer cross­
tabulations and added the follow­
ing clements to our analysis: 

1. Percent of the people receiv­
ing each servico . 

17 
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2. Percent receiving each serv­
ice from family and friends. impairment level recei\p' 

each service from an age I~ 
3. Percent receiving each serv­

ice from an agency. 
4. The average monthly fre­

quency of use of each 
service. 

Cost Data 

To develop cost data for each 
service, we interviewed represen­
tatives of 25 local agencies serv­
ing the elderly. We interviewed 
ofTici~s in Chicago, I1Jinois, to 
collect eost data on services pro­
vided by eight other agencies 
there. We also received data col­
lected by Duke University on 
service costs in Durham, North 
Carolina. The average costs de­
veloped for each service in Cleve­
land were similar to the costs in 
Chicago and Durham; therefore, 
the results of our review could be 
projected nationally. 

Service Packilge Costs 

Using these four elementelit) 
calculated an agency cost a~"t 
cost to family and friends t l 
each service at each impail'ln ~: 
level, in terms of monthly celt. 
per 1,000 people. These two coG .. 
were then added to get total at.. 
for each service. The costs Of~ 
services were then totaled to d 
termine agency cost, cost to far! 
ily and friends, and total COB~ 
for the service packages of eadl 
impairment level. These service 
package costs were then plotted 
to give us our home services 
curve. (See graph 1.) , 

Older people requiring long. 
term care and unable to get it 
from family and friends or a Pri­
vate nurse have no alternative 
but to enter an institution. There 
they receive a complete package 
of services. The average cost of 
these services in intermediate: 
care and skilled-nursing facilities' 
was $458 a patient per month. ;;. 

0" 

To complete our multidimen­
sional analysis, we needed to de­
velop new methods for calculat­
ing service package costs. We 
then added four more elements to 
our analysis: 

Comparison 

1. Cost per unit of service. 
2. Monthly use of services for 

each impairment level. 
3. Percent of persons in each 

impairment level re/!eiving 
each service from family and 
friend. 

4. Percent of persons in each 

18 
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To compare the cost of home 
services to the cost of long-term 
institutional care we put the 
costs on the same basis and plot. 
ted them on the same set of axes> 
(See graph 2.) Our comparison 
indicates that home services cost. 
more than institutionalization at 
the higher impairment levels~_ 
The break-even point falls within' 
the greatly impaired level. About 
14 percent of uninstitutionalized 
older people are past the break-' .. 
even point. 
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Results 

Our analysis gives the Con­
~ess a new picture of home care. 
;Ve were able to estimate the im­
nortance of family and friends in 
providi ng services to the eldel'ly 
and to project the cost of legisla­
tion that changed their role. Spe­
cifically, our analyses of the rela­
tionships between levels of im­
pairment, the services received at 
each level, and how the services 
were delivered showed: 
-Agencies are currently 

spending less per person for 
home services than is spent 
for institutional care. 

-Care provided to the greatly 
and extremely impaired liv­
ing at home is similar to care 
provided in institutions . 

-Family and friends provide 
over half the services re­
ceived by older people at all 

MUL TIDlfvlENSIONAL ANALYSIS 

impairment levels and over 
70 percent of the services re­
ceived by the greatly im­
paired or worse. 

Summary 

GAO has come a long way in 
blend i ng the basic research tech­
niques of academia with proven 
GAO audit techniques. 'l'he re­
sult has been an approach we call 
multidimensional analysis. 
Using multiple dimensions al­
lowed us to expand our analytical 
horizons-to open a world of au­
diti ng beyond two dimensions in 
a world that is no longer flat. 

EDll'Of\'S Non:: The GAO report preparpd 
on the analysis referred to in this article 
was addressed to the Congress and is en­
titled "Analysis of Certain Aspects of 
Home Health Benefits." 

GAO A Valuable Resource 

The GAO is the investigative arm of Congress and a valuable 
resource in assuring the legality and propriety of governmental 
expenditures and the effectiveness of governmental programs. 

HOllse Committee on 
Government Oper<'ltions 

Report No. 91>-492 
.July 12, 1977 
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