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Every two years, the MNational Center Hor
Health Statistics sponsors the Public Health Con-
ference on Records and Statistics (PHCRS) to
encoursge improvement in heslth information sys-
tems in the United States. These systems provide
the backgromd facts--vital and health statistics
--that guide public health decisions. Therefore
each step we take to better our data systems di-
rectly assists in improving the quality of heslth
in our Mation.

A most important accomplishment of the PHCRS
is providing a national forum vhere a wide
of public heslth specialists can exchange mrgie
mation and ideas. Statisticians, registration
executives, hedlth planners, data services special-
ists and others gather at the PARS for mutual
consultation. Not only are many occupationsl areas
represented, but also a diversity of employers,
including Federal, State, and local governments
as well as prlvate ozgamzat:xms and miversgities.
This miltifaceted group lends the PHCRS a rich
variety of insights to cwrrent progress, problems,
and solutions.

The 1980 Conference

Ever-changing needs for hesdlth data constant-
1y challenge our health information systems. With
this in mind, we chose "New Challenges for Vital
and Health Records” as our 1980 Conference theme.
The program included, for example, sessions on
the current challenges presented by data needs in
the areas of enviromnental and occupationsl health,
health promotion, and health care technology as-
sessment. Other session topics included new uses
for existing records, methodological issves, and
the 1980 census.

This year we camemorated a very special
event that coincided with the 18th National Meet-
ing of the PHCRS: the 20th anniversary of the

National Center for Health Statistics. At the
First Plenary Session, former directors Dr. Forrest
E. Linder and Mr. Theodore D. Woolsey gave tri-
butes to the Center. Our third fomer director,
Dr. Edward B. Perrin, sent his regrets that he
could not be present and his best wishes for a
successful Conference.

Judging from the campliments we have received
both verbally and through .the evaluations, the
1980 PHCRS was indeed a success. A vastmajority
of attendees who returned evaluations stated that
the Conference gave then new information that
they can put to practical use in their work. In
addition, the sessions were given very good 8

in tenns of the clarity of presentations. A

summary of the evaluation results can be found
in the Appendix.)

As alvays, we welconed the joint participa—
tion of the Association for Vital Records
Hedlth Statistics (AVRHS), formerly called the
American Association for Vital Records and Piblic
Hedlth Statistics {AAVRPHS). AVRHS members held
thelr Annusl Meeting following the Conference,
on August 7 and 8.

Our thanks to all +who contributed to the
1980 Conference to make it the informative, bene-
ficial interchange that it was. By publishing
these Proceedings, it is our hope that the conmmi-
cation and wnderstanding fostered by the 18th
National Meeting of the PHCRS will continue far
beyond the closing of the final Conference session.

A e
ggctg’:?% Center for

Health Statistics
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First Plenary Session




U CALL TO ORDER AND
NATTONAL CENTER FOR HEALTH STATTSTICS 20th ANNIVERSARY COMVEMORATION

Dorothy P. Rice, Director, National Center for Health Statistics

Good morning, and welcane to the 18th National
Meeting of the Public Health Conference on Records
and Statistics. It is such & great pleasure for
me to be here in person to greet you. As many
will remember, two years ago I spoke to you firom

my hospital room. T am pleased to that I
have had a complete recovery and I am delighted
to be here in person. Iet me tell you, this is
better, muwch better.

The biennial meetings of the PHCRS are always

a very s event for us in the National Center
for Health Statistics. They are an opportwnity
to see many old friends and colleasgues and to
meet new workers in the field of vital and health
statistics as well as representatives of our cli-
entele, the Nation's data users. We hear about
your problems and projects and share with you
information on the Center and its activities.

T have been involved with three Conferences
now as Director of the Center, and before that ¥
participated in several others. Each one, I am

, is better thsn the one before. This
yearweoffervhati[ﬂellstmlyanexceptional
program. Ourthreedaystogether are packed with
stimilating sessions on "New Challenges for Health
Statistics," the theme of our Conference.

These challenges include methodologic ad-
vances as well as new applications of traditional
data systems. To a considersble degree, we deal
with two overndmg isswes in these sessions.
of these issues is data needs and applications in
the area of environmental health. The other issue
is data and data systems needed to track ‘our na-
tional initiatives in health promotion and disease
prevention. Throughout the Conference, the empha-
smmonnewusesofacistngdatasystans,on
making the most of what we have.

Beﬁ:rewebegmmrﬁ)malprogran,wemte
you to share with us in NCHS a most noteworthy and
exciting amniversary. This year our Center is 20
years old. T would like to review briefly the
trends of those past 20 years; and them to intro-
duce to you our special guests for this cdmmemora-

tion, two of the three ﬁamerduectors of the

Center.
It was in June 1960 that tte&:rgeon(:eneral‘

on mission and organization of tle"

study group
Public Health Service reported that "the needs of

the nation . . . require broad regional and nation--

aldatamﬂlrespecttoﬁzeclmracteranddynmcs
of health problems, their trends,. and implica~
tions." The snxlygrmxpventontorecomnerdtbe

creation of "a center for the collection, evalua- .

tion, analysis, and interpretation.of data from
many sources" that would serve. as the- stal':r_stmal
arm of the Public Health Service.

In Mugust 1960, exactly 20 years ago, “+the -

National Center for Health Statistics was formal-
ly established. Incorporated into the new Center
were two existing program wmits:
‘Health
Statistics Division (formerly "the - ‘National Of-
fice of Vital Statistics).

I am not gougmglveymastep-byhstep

history of the Center in the years simce 1960.
AfewccmpansonsmllsuEﬁcetoindlcateom

growth in responsibilities and Tesources.

the National °
Division amd ths. Natfomal Vital _

In 1960, the Center's budget, as best we can
construct, was 33 million and its staff totaled
243. In 1980, the budget is $43 million and the
staff stands at more tham 500. Those are not
constant dollars, wnfortwately, and we are now
encomtering some set backs. Evem so, the in-
crease in resources is substantial.
In 1960, there were two well-estdblished data
systems: the National Vital Registration Systen
back to sbout 1900; and the original *
tional Health Swrvey” of the 1956 leglslation
vhich we now call the National Health Interview
Survey. .The health examination survey was rela-
tively new. In 1980, in its contimiing nature,
thissurvey remaing waique in all the world.-
the 1960's the Center expanded from
those basic statistieal systems vhich focused on
the people as the source of information on their
health into a third area--health facilities and
manpower. It initiated studies of patterns of
utilization of hospitals and other facilities as
well as studies of the imstitutional population.
This movement contimied into the 1970's, vhen
the establishment of the National Ambulatory Medi-
cal Care Survey provided the first contimiing
study of that segment of the health care system
vhere most of our people get most of their headlth
care. A mutrition component was added to the
health examination suwrvey and two data collection

. cycles of the expanded survey have been completed.

Partly at the wrging of an advisory group set up
to evaluate the nutrition component, we are look-
ing ghead now to examination surveys of stbgroups
of the population--specifically, next year, the
Hispanic populatmn—-and we are very excited dbout
this new

Another newdn:ection in data collection sys-
tems in the 1970's is represented by the periodie
National Surveys of Family Growth, which provide
information needed to interpret ‘trends in the
birth rate and to predict patterns of popula-
tion growth. Most recently, we have been charged

- with significant responsibilities in the area of

environmental health and the data needed to .
monitor and measwre the health consequences of

_environmental hazards. In addition, this year we

are conducting the first of what we expect will
be periodic natwnal su:vesys of medical care utili.—
zation and

The Center moved m two other signiﬁcant
directions during the 1970's. We greatly ex-
panded our andlytic capability.- One result is
the annual report, Health, United States, issued
by the for use of the President, Com~
gress, anl the pwblic. Second, we have moved
ahead on the Cooperative Health Statistics Sys-
tem, a national npetwork of public and private
organizations cooperating to produce data for
miltiple users at the national, State, and local
levels. We now are changing our directions from
camponent: support to emphasizing the development
of the capacity of State CHSS agencies to perfom
coordination; data collection, processing, and
analysis; user services; and research and develop-
ment.

In sun, in 1980 our sgenda has evolved com~
sidersbly. The collection and dissemination of




the Nation's basic health data remains our primary
mission and we are responsible for more than 20
separate data collection systems. Increasingly,
we are charged with the interweaving of data
into the health information and intelligence re-
quired for policy decisionms. )
Growth of program and resources is one mea-
sure of the Center's success. Another is the use
of its data. That is where our reward comes. We
recently had occasion to put together some exam~
ples of uses, and T would like to share a few of
them with you. ’ . N . .
e Data from the Health and MNutrition Fxamina-
tion Survey (HANES) bearing on the prevalence of
hypertension have been used .to allocate fuads to
States for hypertension control activities. Other
HANES . findings bearing on geographic differences
in the prevalence of skin lesions- were used by
the National Academy of Sciences to determine the
parameters of the relation between geographic lati-
tude and skin cancer. This contributed to the
analysis of .the problem of ozone layer depletion.
e Data on geographic variation in cancer mor-
tality rates have provided clues to envirommental
causes of cancer. It is expected that our review
of data on geographic differentials in- mortality
from other causes will also provide etiological
leads. . -
o Data from the Health Interview Survey on
smoking and the incidence and prevalence of res-
piratory disease have been used to ascertain the
morbidity consequences of smoking.

- @ Cost-of-illness determinations play a role
in the allocation of research resources. Data
from a variety of NCHS data systems enter into
such cost-of-illness calculations.

e In children, growth and development are
important indicators of health and nutritional
status. Growth charts based on data fram the
examination surveys of children and youth have
been developed. These charts are used by maternal
and infant care programs and by private physicians.
More than 20 million copies have been distributed
to pediatricians in this comtry.

® Data have been collected from diabetics con-
cerning problems in their adherence to a regimen.
Since patient compliance is the weak link in the
contimnm between medical advances and their suc-
cessful application, information concerning pa-
tients' difficulties is invalusble in redesigning
regimens and in developing educational programs
for both professionals and patients.

These are only a few specific examples. Over
the past 20 years, NCHS data have provided the
basis for improvement in medical care, identifica-
tion of needed areas of health, more efficient use
of funds, better plamning of health services, and
more dccurate market research for new health pro-
ducts, drugs, and equipment. We are proud of the
range and the quality of data and the uses to
vhich they are applied.

Two of the people who laid the foundations
of the National Center for Health Statistics are
our special guests today, and we have asked each
of them to speak to us. T shall introduce them
in order of seniority as Center directors: first
Dr. Forrest E. Linder, followed by Mr. Theodore
- D. Woolsey. Our third director, Dr. FEdward B.
Perrin, is wsble to be with us. He sends his
regrets and best wishes for a successful con-
ference. .



TRIBUTE TO THE NATIONAL CENTER FOR HEALTH STATISTICS

Fofrest E. Linder, Former Director, National Center for Health Statistics

As we have heard, the National Center for
Health Statistics was born just 20 years ago. As
its first Director, I saw the Center grow through
its pre-school ages. Mr. Woolsey, the next Direc-
tor, led the still-infant Center during elemen-
tary school, and Dr. Perrin was responsible for
it during the teen-age high school period. Now
Dorothy Rice leads.the Center through its post-
graduate ages and on to full adulthood. Hers is
the greatest responsibility!

I think that psychologists still believe that
habits formed in early years may persist through-
out life. 'There is one special practice that the
Center started from the beginning that I believe
has persisted throughout its 20 years and which,
T hope, will never be abandoned. This practice
relates to a point of view which was expressed
some years ago by the British colonial official,
Sir Joseph Stamp.

Sir Joseph said, 'The govermment is extremely
fond of amassing great quantities of statistics.
These are raised to the nth degree, the cube
roots are extracted, and the results are arranged
into elaborate and impressive displays. What must
be kept in mind, however, is that in ewvery case
the figures are first put down by a village watch-
man, and he puts down vhat he darn well pleases.'

Of course, the analogy is not perfect-~not
many of the Center's data sources go back to a
village watchman--although it may still be true
that some of its respondents put down anything
they please.

However, the Thealthy skepticism of S8ir
Joseph's quotation has been represented in the
Center by a contimmwous series of methodological
studies, investigations of response and sampling
errors, and general appraisals of the reliability
and validity of its data. ‘

This self-criticism by the Center has been
one of its outstanding characteristics and has
established its reputation as a truly scientific

institution rather than just a sloppy data collec-
ting sgency. Long ago the Center realized that
if you do not criticize yourself, someone else
will, and it is better to do it yourself rather
than always being on the defensive.

A very important feature of the United
States statistical system vhich is different from
that in most developed comtries is that, with
one exception, each of its principal statistical
agencies collects the basic data related to the
action programs vhich are the responsibility of
the Department within vhich it is located. The
one exception is the U,S. Bureau of the Census.
Because of its location, independent of program
management, the -Census Bureau has always been
sble to hold a world-wide reputation for present-
ing its data completely, fairly, critically, and
without any program bias.

The younger members of this audience may not
realize the strong hereditary roots that the NCHS
has with the Census Bureau, but many of the Cen=~
ter's "old-timers'" came from the Census Bureau.
They carried into the Center the strong comviction
that correct policy decisions on the increasingly
political topic of the Nation's health needed
above all an objective nonpolitical data base.

Tt is a source of real satisfaction to me to
believe that this conviction continues, but as the
Center moves into its adulthood there may be
strong forces acting to erode this position. '

As T said before, the leadership responsi-
bility for the Center is now under the astute
direction of Dorothy Rice. Tt is interesting
to note that of the five major statistical agencies
in the U.S. system, tlree of them are headed by
women. They. can console themselves by what 1s
called the “Women's Equation." This says: '‘What-
ever women do, they must do twice as well as men
to be thought half as good. Fortunately, this is
not difficult."




TRIBUTE TO-THE NATIGNAL CENTER FOR HEALTH STATISTICS

Theodore D. Woolsey, Former Director, National Center for Health Statistics

What to say about the years 1967 to 19737 Was
it only 6 years? As I look back it seems like
20, and my principal recolleetion is that they
were awfully hectic years. I kanow that the absurd
ad unreasonsble restrictions on the mmber of
people you caild hire (in addition to, and com-
pletely mrelated to, the normal limitatichs on
the budget for health statistics) were becaming
more stringent, making it increasingly difficult

to keep up with our work. Anidur:ingthatperiod-

our publication of vital statistics fell farthest
behind, and did I ever hear about that from the
userS"

N chever,wealsotu:nedﬂlecomermam
“catcup" program and started on the way back,
but in the ecourse of doing so I made one of my
worst mistakes--insisting on the coding.of cause
of death on only a 50-percent sample of the
certificates. Tt is only nowthat?[reallz-:l:m
serious an error that was! Ah, me!

V' Nevertheless, we did initiate some gmdtblngs
during that 6-year period. For one thing, we
really started the tive Health Statistics
System, vhich I still think is the right way to
go, at least in its original format, and it saddens
me--I must be frank--to see the ibility
ﬁ)rltbemgsphtup,aniltsanphasmdlanged
in many ways.

. There were other advances, too. The National
Anbulatory Medical Care Swrvey was launched and
has been, in my view, a great success, though I'd
like to see its coverage broadened. The National
Survey of Family Growth had its origins during
‘that 6-year period, too, though it did not come
into full operation until later. Still another
new development of that period of vhich N(HS can
be very proud, though I can claim sbsolutely no
credit for myself, was the origimal formmilation
of the program fHor computer assignment of the
underlying cause of death. The program was de-
signed down at the Health Statistics Developmental
Laboratory at the Research Triangle Park.

Finally, the distinguished Committee to Eval-
wte N(HS was appointed, met, ard rendered its
far-reaching report during this period. You should
all re-read it sometime.

Attempting to place these amxd other events
in a2 time scale is not easy, I have foumd, and
thatleadsmetoconchﬂemyrenaﬂ:smﬁxaplea
for the restoration of a couple of small elements
of the NCHS program (and relatively inexpensive
ones, Dorothy). I really think they were both
good ideas--particularly helpful, I believe, to
that large and scattered group of people out-
side NCHS, of vhich T have now become a mewber,

and which you might call "the Friends of N(IS."

One of them was vwhat we called the Panel of
Advisors. During the time I was Director, there
was a govermientwide effort to lower the number
of advisory committees. Therefore we set up some~
thing called a Panel of Advisors, which never met,
and consequently did not meet the criteria for
anadv:.sorycamttee

The menbers of the panel became qualified
advisors by agreeing to review the materials that
were sent to them and occasionally to write commen—
taries and criticisms on the materials amd oa the
Center in general. At ome time, we had several
hundred correspondents who got mailings from the
Center--questiomaires or new plans, all kinds of
materials--and they were asked to send us their
caments. I found it an extremely helpful ac-
tivity.

And then there was this little report, and
some of the old-timers here may remember it,
called “Activities, National Center for Health
Statistics Report," and following the title, the
fiscal year.

These activities reports, as we called them
for the years 1968 to 1974, were a very valusble
wvay of reporting the history of the Center, but
they were principaily designed for the use of

the aforementioned Panel of Advisors. 1Im other
mrds at the end of each fiscal year, we wrote
toﬂmalittleaccamt,mybeBOcrlfOpages,
of the various things that happened in the Center
that year; developments in each of the divisions
and programs.

And incidentally, in looking at the activi-
ties for the fiscal year 1968, the first
which T was Director, I was reminded of something
ﬂlatIhadalnnstﬁ)zgottenvhlleIwasprepamlg
these notes, and T want to read a brief par

YGround was broken in February 1968 for the
Health Statistics Developmental Laboratory, a
three-building camplex in Research Triargle Park.
These buildings will serve as headquarters for
the Office of State Services, and will also house
the part of the Division of *Pata Processmgthat
handles the Center's data preparation activities.
We are also proud of our new IBM System 360,
model 50 computer," and so on.

That very important development was the crea-
tion of my predecessor who should take the credit,
but T represented NCHS at the ceremony, and it
msaverypraﬂnment.

Many happy retwwrns to NCHS-—-a great orgam.
mtmn'--oneofthereallyfewmgwenmnt in
my belief, that kmows what its business is, and

performs it very well.



DIRECTOR'S REMARKS
Dorothy P. Rice, National Center for Health Statistics

NCHS owes our previous directors a great
deal for their expert leadership. I do regret
very much that Ed Perrin, my predecessor as the
Center's director, could not he here today.

We are going to contimue this celebration
tonight and we will light the birthday candles--
all 20 of them--at the Conference Mixer. - But
right now, if you think 20 years is a lot, hold
on. We are taking note of another anniversary
today. It is not for an organization, it is for
a person, and I would like to call William
Donald Carroll to join me on the podium.

Don Carroll, as he is known to all, will
begin his 50th year in the Bureau of Vital Sta-
tistics of the State of Texas on September 1.
While a sophomore at the University of Texas, he
started with the Texas Department of Health work-
ing as a part-time clerk after school and on
holidays and Saturdays.

Upon his graduation in 1934, he was appoint-
ed Asgistant State Registrar. He attended the
Harvard School of Public Health in 1938 and 1939.
In 1948, he was appointed State Registrar and
Chief of the Texas Bureau of Vital Statistics.

In addition, he served as chairman of the
Public Heslth Conference on Records and Statistics
from 1956 to 1958. At the 7th National Meeting of
the PHCRS, he was presented a scroll of apprecia-
tion for his chairmanship. ‘

Fifty years, we thought, deserved more than
a scroll, and we are here to give him a plaque.
I would like to read the plague to you: "To W. D.
"Don'' Carroll, in recognition of his 50th year
of distinguished gservice in vital records and
statistics in Texas and the .United States. Pre-
sented by his friends at the 18th National Meeting
of the Public Health Conference on Records and
Statistics, Washington, D.C., August 4, 1980."

I would also like to take this opportunity
to introduce some of owr foreign visitors. We
are honored to have in attendance Dr. Ramsis Gomaa
from FEgypt; Dr. John Donovan from Australia;
Dr. Boga Skrinjar from the World Health Organiza-
tion in Geneva, Switzerland; Mr. John Davis
of Statistics Canada; Dr. Hans Bruch from
the Pan American Health Organization; ‘and
Dr. Fmumndo Beruman from Mexico




CREETINGS AND OPENING REMARKS

Ruth S. Hanft, Office of the Assistant Secretary for Health

On behalf of Dr. Richmord, the Assistant
Secretary for Health, and myself, I would like
to welcome you to the 18th National Meeting of
the Public Health Conference on Records and Sta-
tistics.

In addition to representing our normal bi-
ennial period for this meeting, 1980 also repre-
sents two events important to our professions and
the subject matter of this meeting: the 20th
anniversary of the legislative recognition of- the
National Center for Health Statistics (NCGHS); and
the International Year of the Health Record.

A great deal will be said during our sessions
over the next few days about both these events,
so we would simply like to offer to the NCHS--its
leadership, Mrs. Rice, the past directors who are
here today, and its superb technical and adminis-
trative staff--our appreciation of their contribu-
tions to all of us over the past years and our
anticipation of their continued major contribu-
tions through statistics to health services policy
and program. -

In terms of the International Year of the
Health Record, we hope this conference with its
theme of '"New Challenges for Vital and Health
Records'. will be one of many of a similar note
this year, both nationally and internationally.
While the health record is in itself inanimate,
it can, with appropriate methods and analytic
skills, become a powerful tool to assist in health
planning, monitoring, evaluation, and policy form-
ulation. We would hope the efforts of this inter-
national year raise the level of consciousness
as to the value of the health record in assisting
in the improvement of health and the delivery of
health care to people.

New challenges in the decade of the 80's to
the health record is a focus of this conference,
ard therefore I do not intend to preempt speakers
that will follow during the next days. Rather, I
would like to devote a few minutes to a review
of events that have occured in the past two years
since we last met for a biemnial conference. In
a sense, several of these events have already, and
will continue, to affect our performances and the
availability and utility of health statistics.

The period from 1978 to 1980, at least from
a Federal perpective in reference to health statis-
tics, has been, as Charles Dickens once observed:
"The best of times and the worst of times." We
like to focus £first on the 'best of times."

(1) During the past two years the. Office of
Health Research, Statistics, and Technology (OHRST)
was established. The Office encompassediunder one
administrative umbrella the National Cepter for
Health Statistics, the National Center for Health
Services Research (NCHSR), and the new National
Center for Health Care Technology (NCHCT). ' While
such an organizational grouping has administrative
gdvantages, its major virtue lies in the area of
blending and strengthening technical skills and
resultant products of the three centers and their
functions. As an example, certain of these have
been seen most explicitly in Health, United States
as an increasingly joint product of the NCHS and
the NGISR, and certain dimensions of this biennial

conference program, especially those related to
the NCHCT. This latter aspect we hope you find
especially beneficial since the NCHCT was estab-
lished subsequent to our last biemnial meeting,

In brief, the combination of these three
centers has created a critical mass of expertise
and reciprocal program that could only, in the
past, be partially realized through previous and
less wnified organizational arrangements.

(2) Subsequent to our last meeting, the U.S.
National Committee on Vital and Health Statistics
(NCVHS) suffered a hiatus due to requirements of
Committee rechartering. This was unfortunate, es-
pecially due to the active and challenging posture
of that group during the period from 1975 to 1978.
However, the Committee has been rechartered and
revitalized in the past 18 months. You will short-
ly be hearing from the Committee's chairman,
Dr. Breslow, so my comments on the current Com~
mittee as the principal external advisory group
on health statistics to the Department will be
brief.

The Committee has once again become a valu~
dble asset as an advisory force on the Depart-
ment's perspective of health statistics. In early
1978 the former U.S. Committee also became the
principal advisory mechanism to the Department
on the Cooperative Health Statistics System ((HSS)
after the termination of a separate CHSS advisory
committee.

(3) The past two years have seen not only the
renaissance of the NCVHS but also the Department's
Health Data Advisory Committee (HDAC) as the prin~
cipal internal advisory mechanism on health statis-
tics to the Department.

On common matters of interest between the
National Committee and the HDAC, such as minimum
wniform health data sets, a reciprocal system of
review and recommendation is being developed. Such
a system is strengthening the roles of these ad-
visory mechanisms and beginning to assure greater
uniformity among the Department's agencies in the
collection of health statistics and greater con~
sideration of the role of State and local units
in such collection and use.

(4) The National Committee's efforts in the past
several years in reference to uniform minimum
health data sets have heen brought to successful
conclusion with the public release of the Com-
mittee's recommendations on the Uniform Hospltal
Discharge Data Set and information needs for na-
tional health insurance scheduled for release in
the near future as their reports on data sets for
ambulatory and long-term care.

Many of these data set products are now under
consideration by the HDAC and we are optimistic
that Department policy and standards will soon
result from such review. Along with this should
be a reduction in reporting burden, less duplica-
tive collection, and more statistical products for
the Departmental, State, local, and other users.

(5) In the past two years, most central to the
growing Departmental cohesiveness in health stati-
stics has been the development of an extremely
cooperative and productive relationship between
the Health Care Financing Administration (HCFA)




and the Public Health Service (PHS) in many areas,
but especially for your interests, in the area
of health statistics and research.

This relationship evolved from a formal memo-
randum of understanding between the two agencies
gome 18 months ago and has expanded to include:

o Development of the Annual Hospital Report,
especially those sections concerning hospital
facilities data needed by State and local units;

e Cooperative planning of a role for State
CHSS units in the collection and dissemination
of Annual Hospital Report information when the
gystem becomes operational;

e Cooperative participation in the HCFA inte-
grated data system demonstration grants program.
This program now has pogitively affected several
CHSS States and the present State CHSS demonstra-
tions. In addition, ongoing demonstration acti-
vities of both HCFA and the NCHS Division of CHSS
are receiving greater integration of both program
and products;

® Finally, we are cautiously optimistic that
in the near future we may see some pooling of the
very scarce Ffiscal resources of PHS and HCFA to
the benefit of State (HSS agencies.

(6) In specific reference to CHSS, the past two
years have seen new legislative strengthening of
the program; the redirection of the program to
strengthening the role and functions of State
CHSS agencies; the development and release through
the Federal Register of the first guidelines for
State CHSS agencies; the initiation and broaden-
ing of the State Demonstration Programs; and
finally, the completion and public release of the
evaluation of (HSS initiated by OHRST. This
report is being used to guide the redevelopment
of CHSS in a mamner similar to the use of the
"Hauger Committee" report on the evaluation of
NCHS several years ago. We are optimistic that
the same organizational benefits will result.

(7) Finally, the past two years have seen the
institution of the 9th revision of the ICD and
the ICD-9 M. This activity affected us all and
we all contributed considerable resources to de-
velopment, training, and now use.

The preceding are very quick observations
of many positive efforts of the past two years.
Most of them are by no means completed. However,
we now feel a solid base has been established for

. Further productive evolution in the coming years

and in areas that will positively affect us all
at local, State, and national levels.

On a less optimistic note, it is no secret
that our fiscal resources have been severely and
suddenly constrained. A paradox obvious to us all
results. We must produce considersbly more with
congiderably less, This is not easy to do, but
it can and must be done. The fiscal outlook for
the future is not good and therefore we must all
pool our resources, fiscal and professional,
through greater cooperation both across and among
national, State, and local geopolitical levels.

Our common  statistical products are impor-
tant and are accepted as valuable tools for both
health ands health services delivery to people.
We know the years ghead will not provide us with
the fiscal flexibility necessary to maximize our
effectiveness. We therefore must use greater imag-
ination to identify alternatives for developing
our services, greater cooperation in collection
and processing, improved techniques for analytic

products emerging from smaller and less current
data bases, and stronger and more productive rela-
tionships with the growing population of users of
health statistics.

_ Certain points of the years ahead will also
be the "worst of times.' However, our commitment
remaing strong personally to the State and local
level health statistics program. We shall con-
tinmue to provide as much support as is possible
in that direction. Such support we know will in-
creasingly be a people effort requiring commitment,
imagination, and cooperation. If we all can con-
tinue to strengthen our growing health statistical
efforts, we can, I know, anticipate mutually at
least, some 'best of times." :




THE INTERNATIONAL. HEALTH RECORD YEAR

William H. Kincaid, Case Western Reserve University School of Medicine

I very much appreciate the opportumity and the
honor of being able to spend a few minutes talking
about the International Health Record Year together
with a few of my personal thoughts on its implica-
tions.

First of all, I bring you greetings fron
Liliane Gauthier of Quebec, who this year is
canpleting her four-year term as President of the
International Federation of Health Record Organiza-
tions; and J.J. Velthoven of the Netherlands, vho
this year begins his term as President. It was
Madame Gauthier and the Board of the Federation
who, acting upon a suggestion of the Association
for Health Records here in the United States,
designated 1980 as the International Health
Record Year. 1Its goal is to bulld and increase
recognition of the importance of health records
first among those many professions depending upon
records for carrying out their own professional
duties, and second among patients and others in
the public sector who mmst also be deeply con-
cerned sbout the major issues of the quality of
patient care and its cost. The Federation is
encouraging its members in each nation to develop
educational activities during this year in order
to piblicize the many values and uses of health
records, and special activities of this sort are
going on throughout the world. Here in the United
States the American Medical Record Association
will carry the theme of the International Health
Record Year into its meeting to be held in Chicago
in October.

I bring to this platform my own personal
view of the importance of health records, and that
is in their role in measwring quality in hedlth
care., When I entered this field a generation ago,
I was taught that medical records, particularly in
the hospital field, had three major purposes:
1) to protect the patient by providing an organ-
ized memory of what was happening to him; 2) to
protect the physician and the hospital, particu-
larly against the potential malpractice claim;
and 3) to serve the finctions of research and
education of many different kinds. It was several
years before I came to the readlization that these
three purposes of the health record in hospitals
were sibsets of the overall goal of assuring
quality in. health care. In the first case, the
record helps protect the patient by documenting
the quality of care he receives. In the second
case, the documenting of the quality of care is
the fundamental protection for the physician and
the hogpital against malpractice claims. In the
third case, research and education uses of the
record are aimed at defining quality and seeing
that the principles of quality care fom the
basis of our medical education, both in medical
schools and in continuing medical education pro-
gmsl

In short, in questions of heslth care, quali-
ty is the ultimate issue. As mwh as we are
distracted today by what many consider the chief
issues of cost contaimment, plamning, and the use
of limited resources, and as much as we are beset
by issuwes of a social, political, or ethical
nature, and by the technological explosion, each
of these issues has as its fundamental assumption

that first of all we are seeking quality in health
care~-even though at times we may be seeking vhat
may be termed a minimal level of quality.

As the pressures increase, for example for
cogt contaimment (and can any of us think they
will not increase in the foreseeable future?),
physicians, hogpitals, and other providers will
begin to complain that quality may be reduced.
When we ask them to tell us what they mean by
quality and exactly how it is being affected by
cost contaimment, they will find themselves un-
prepared to deal with these issues unless they
have dealt with the bagic and specific issues of
def quality in health care. In relation to

t uld be done in the area of defining quali-
ty, it is my opinion that we are doing very little
to prepare for that day of the crunch vhen we will
need definitions of quality that can be understood
by consumers and public agencies as well as by
the providers themselves.

I have been using the future tense here, but
we all know these things are going on today, with
such controversies as vhether we have too many
hospital beds in this cowmtry, how much CT scan-
ning is proper, and we can all add to the list.
The latest publications from the National Center
for Health Statistics indicate that lengths of
hospital stay are on the average up to 44 percent
higher in one area of the comtry than another, a
phenomenon which has remained fairly constant since
the National Hospital Discharge Survey began 15
years ago. In addition, the rate of use of hospi-
tal days per thousand population is almost 60
percent higher in one region than another. I
predict difficult days ahead for the providers in
their attempts to define quality of care wvhich
allow for such extraordinary and persistent vari-
ations--vhen and 1f we decide to get tough on
this issue.

Not only 1s quality the ultimate isswe in
health care, but also by far the most effective
way of measuring quality is looking at the record.
No other method of matching actual practice with
our definitions of quality can campete with locking
at documentation of what happened. Other methods
are too, expensive or too impractical to compete
on a large scale.

Vital statistics records, too, play an impor=
tant role in giving us ingight to quality. TFor
example, I am now engaged in planning for an
evaluation of the Cleveland Perinatal Network,
vhich helps discover and care for high-risk preg-
nancies. Without base-line vital statistics, such
an evaluation would be almost impossible. We look
forward to having available data from the Center's
National Natality Survey and the National Fetal
Mortality Survey, going on now, as a measure of
vhat progress we are making in quality care in
those areas. )

In hospital and ambulatory care, methods for
quality assurance vhich in my opinion are most
promising from the point of view of effectiveness,
are those that depend on the record, starting
with the problem-oriented medical record as organ~
ized by Weed. Other promising methods include:
1) greater use of computers as suggested by
Barnett, Mclonald, and others; 2) more use of



carefully worked out protocols as advocated by
Komaroff and others; 3) conctrrent qual:l.ty assur-
ance as developed by Sanazaro's study in the

. Private Tnitiative in Profegsional Standards

Review Organizations; 4) criteria mapping as de-

monstrated by Greenfield at ICLA; 5) fom design
based on decision anslysis as reported by Frazier
and Brand at Yale in a study of the treatment of
lacerations; 6) areswide medical care evaluation
studies now being done by some PSRO's; and 7)
giving the patient easy access to his heslth
record.

These are, in my opinion, some of the most
important developments of the last few years im
fnding effective ways to help improve quality,
and all. depend om the record itself. It is
almost as though we cammot havequal]_ty without its
accanpanymgrecord But one thing is certain:

%m have quality without the record,
andltls pmofvd:ichiscmﬁ.ngintog:eater
ard greater demand.

In closing, I would like to emphasize that in
my opinion, we must restate the value of records
in a way that will recognize their essential
contribution to the definition and determmination
of quality in health care. And if we have started
on that road in 1980, the International Health
Record Year will have served its purpose well.




ISSUES IN DEVELOPING ROUTINE DATA SOURCES FOR HEALTH PLANNING

Sam Shapiro, Johns Hopkins Medical Institutions

The subject of this presentation is clearly
not a new one. We are not faced with a new set of
conditions in health plamning for vhich unantici-
pated demands for data are being made, but rather
with a need to sort out from old demands those
that could be met, in part or fully, by informa-
tion from routine data sowrces and to examine
under what conditions this might be accomplished..

This is a repetitive process in which many
people in and out of govermment have struggled
over long periods pre-dating the current era of
health planning and regulation, and the issues
inwlved will never be fully resolved. We are
unlikely ever to be satisfied. that we have gone
as far as possible with routine data sources to
meet information needed for planning. This should
not be interpreted as a pessimistic view of the
future. It is simply a recognition of several
realities including the complexity and wncertain-
‘ties associated with many of the issues in heslth

plamning and the implausibility of achieving a -

state of sufficiency with available data in such
a situation. Within these constraints, there is
a large opportunity for movement as illustrated
by the topics scheduled for discussion at this-
conference.

Some reference will be made in this presenta-
tion to these and other developments. The approach
I am taking is to proceed from a consideration
of the nature of the demand for information to a
discussion of routine data sources that have been
identified as resources to meet the demand, and
finally to an assessment of the issues to be dealt
with in effectively joining demand and capacity.

Health Planning

It is now about 6 years .since the enactment
of PL 93-641, the National Health Plaming and
Resources Development Act (1) which authorized the
establishment through Federal of 205 local
area Health Systems Agencies (HSA's) and 57 State
Health Planning and Development Agencies (SHPDA's).
In the arena of national planning, earlier efforts
that have been underway for years, such as
State and local planning efforts by official health
agencies and other plamming bodies, are distin-
guished from this legislation by the comprehensive-
ness of its mandate, the requirement for setting
guldelines that direct the planning effort, and
the provision of a defined structure for meeting
the goals and objectives. .

Klarman captured the significance of PL 93-
641 as '"'the estsblishment of pervasive, elsborate,
and intricately. balanced structures of planning
joined to regulation; a .linkage among Federal
programs for planning, resource development, and
purchase of health care services; a distribution
of authority and respongibility between the Feder-
_.al government and the States, between State govern-

ménts and local areas, between public employees
and advisory groups at the Federal and State levels
and between governmmental auspices and voluntary,
r(ig;lproﬁt auspices at the local or areawide level."
. It is worth refreshing our memories about some

of the aims of the legislation and areas later
identified for concentrated attention. In broad
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terms, the HSA's and SHPDA's were charged with
responsibility to increase accessibility, accept-
ability, continuity, and quality of health services

' provided; to improve health status; to restrain

increases.in the costs of providing health ser-
vices; and to prevent unnecessary duplication of
health resources. Priority areas covered initially
such matters as primary care services for the
underserved, multi-institutional arrangements, de-
veloping group practices and HMO's, increasing the
supply of physician assistants, advancing health
promotion and disease prevention programs, and
improving quality of care. Supply, distribution,
and organization of health resources, and certifi-
cate of need determinations are key elements.(3)

Imbedded in all of these objectives is the
requirement for the local agency to know vhat and
where the current needs and deficits are and how
effective the actions taken: are in producing
change. A quantitative base is required for mak-
ing these assessments and for this purpose, at
the local level the dependency is primarily on
available sources of data. The expectation is
that new attention will be given by others to the
production of data and the resolution of problems
of content, quality, measurement, and timely avail-
ability. The resulting descriptive information
is expected to be adequate for many planning and
agsessment purposes. However, there is often a
gap in knowledge about the relationship between
structural and process changes being advanced and
effects being sought, and if the stakes are high,
nothing short of special research will meet the
need for information.

To further the development of available
sources the National Center for Health Statistics
(NCHS) was authorized legislatively to develop
a Cooperative Health Statistics System, which
in 1978 was recognized in statutory form as the
QiSS. Other provisions of legislation were de-
signed to strengthen the capacity of the National
Center for Health Services Research (NCHSR) in
advancing the conduct of research useful for poli-~
cy ard planning purposes, and to create a new
locus for technology research through the estab-
lishment of a National Center for Health Care
Technology.

An edditional factor is the emergence in the
past few years of the Health Care Financing Admin-
istration (HCFA) with its fiscal responsibilities
for cost-effective delivery of publicly funded
health services, as a strong force in developing
available sources of related data and in furthering
research. Other gowermment agencies, notably the
Bureau of Health Professions and the National
Institute of Mental Health, as well as wlutary
agencies such as the American Hospital Associa-
tion, American Medical Association, and American
Nurses Association, have been important sources
for relevant data.

From the standpoint of health planning agen-
cies, some of the potential for contributing to
the planning process is being realized; much of
it is still a promise. The March 1980 report of
a comnittee of the Institute of Medicine (I on
"Health Planning in the United States, Issues in



Guideline Development,'' makes the following sharp
criticisms of the current situation.(4)

While the proper development of health plan-
ning guidelines is dependent on a firm empirical
base, the committee is concerned about the absence
of sufficient quantitative information and sound
analyses for health plamming. Health planning
arnd regulation have been hampered by (a) an in-
adequate data base (for example, virtually no
small area morbidity data or data on hospital
discharges); (b) limitations in the applicability
of analytic techniques and appropriate research
methods (for example, functional classifications
for long-term care patient placement assessment,
and the concept of medical need for individual
health problems to estimate the need for services
or equipment on an areawide basis); (c) insuffi-
cient knowledge of the efficacy of services or
appropriate conditions or circumstances umdér
vhich services are useful (for example, eléctronic
fetal wonitoring and coronary.by-pass surgery)."

. The report also comments that ''the base of
data and knowledge about the collection and use
of statistics could be expanded in several ways:
existing data systems could be sources of data
vhich are routinely shared with plamning agencies,
This is already occurring with some data from the
NCHS, KCFA's Medicare files, and the Bureau of
Health Manpower's Area Resource File. While this
is a step forward, such data are not current and
are most useful as benchmarks. Amalysis of such
data would help to identify problems that would
require special studies. Because they are part
of national data sets, they produce data on the
local areas that can be compared with regional,
State, and national figures to identify how an
area stands in relation to other areas.'

Thege statements appear toward the end of a
critical appraisal of past performance and future
requirements for the ''process of national guide-
lines development (from agenda development through
evaluation and revisions).' They are not elsabora-
ted upon to define the isswes in plamning for
which routine data sources by themselves would be
relevant and where they would have to be linked
to products of special studies or other sources
of information. It is not my intention to perform
this function but rather to probe somevhat more
fully into the nature of routine data sources and
the potential for enhancing their utility in the

planning process, avoiding too many overstatements.

Routine Data Sources

There are, of course, guideposts for approach-
ing the subject. Of great importance is the
content, past experience ard possible future direc-
tion of the Cooperative Health Statistics Systenm,
vhich has also been critically reviewed by an
independent panel. Another guidepost consists of
several developments in recent years that increase
the liklihood of routine data sources contributing
to plamning. To be clear sbout our frame of
reference, routine data sources in the health

field are defined as information systems in vhich =

data are recorded or collected continuously or
periodically for program, legal, operational, or
reimbursement reasons. The CHSS desigpated 6

components -for a broad-based health data system
that meet this criterion, i.e., vital statistics,
health facilities, health manpower, hospital care,
long~term care, and ambulatory care statistics;

a seventh camponent, the health interview survey,

"would be classifiable as ''routine'' under an

extended definition that placed heavy emphasis on
reasonsble assurance of periodic data collection.
Potential or realized' application from these data
sets cover a variety of interests; direct applica-
tion to the health planning wnder PL 93-641. is
only one, and that, in many instances, ig a rela-
tively recent addition. ‘

The canponents identify suwject areas of prime
concern to health plamers at all three levels of
jurisdiction, Federal, State, and local. Vital
statistics represent the single source of infor-
mation on health status that can bé examined over
a long period of time, geogrdaphically disaggre-
gated to the comty and city level and down to
sub-areas within a city or aggregated across civil
sibdivisions for medical market analysis. This
in no way detracts from the “importance, of seeking
ways to develop morbidity data and other non-fatal
measures of health status for local areas, as
pointed out by the IOM committee. ' _

However, we do not have swh infomation
and in any event, vital statistics are not quite
the insensitive measures we often make them out .
to be. Birth statistics tell us a great deal
about adolescent pregnancies, what segments of the
population are receiving poorly timed prenatal
care, and '‘many of the circumstances related ‘to
prematurity. Measures of infant morality, parti--
cularly vhen derived from matched birth and death
records, are still usable, even in our society,
as indicators of broad health status, health be-
havior, and resource problems; this is in addition.
to what they tell us sgbout the intensity and
characteristics of a specific problem. Further,
the effects of actions to changé ‘the situation
can be rapidly determined, a possibility that is
not realizable for many other hesalth conditions
vwhether the measure is mortality, morbidity, or
functional status. .

The dbility to examine trends and conduct
inter-area comparisons for mortality in childhood
ages and causes of death among adults adds great
power to any assessment of where and vhat type of
new resources may be needed.” The fact that mor-
tality from ischemic heart disease and cerebro-
vascular diseases can be rediced, as evidenced
by the downward trends -in the past 10 years,’
leads to questioning the situation in an HSA or
sub~area vhere such reductions are not occurring,
including the role of available or new resources.
This application can be broadened to other causes
of death that are. indicators of adverse health-
conditions in specific geographic areas. It re-.
quires the resolution of technical problems in
the production of information that identifies
"hot spots,"” an issue that 1is currently being
dealt with through a contract from NCHS to a
group of investigators from Johns Hopkins, led
by Alan Gittelsolm. (5) Among the objectives is
the development of efficient computer systems
for the surveillance of variations in mortality
rates over time and space in order to identify
patterns indicative of emerging health problems.
while the original intent was to make availsble a
procedure for national use by NCHS, this methodo-
logy and an alternative approach developed by
Lerner (6), also at Hopkins, are being applied to
the Central Maryland HSA's plamning areas and the
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city of Baltimore's health districts with promis-
ing results.

The new set of interests in routine mortality
statistics has also led to publication of Sta.tls
tical Notes for Health Plammers by NCHS (7),
tomrka:medat new uses ibrmortalltydata

directly on plaming agencies' responsi~
bilities in the prevention area. The Working Group
on Preventsble and Managesble Diseases chaired by
Rutstein has proposed the use of “'sentinel events
_i.e., umsual events, principally causes of deaths
that are preventable, as an alert to conditions in
a particular area requiring action.(8) The
methodology being developed by Gittlesolm really
represents a mnext phase, i.e., solving practical
problems in implementing thls concept. Ted Woolsey
in a forthcomning paper "Towards an Index of Pre-
ventasble Mortali has some mteresting new
approaches to the use of mor(:allty statistics in
identifying achievable levels of improvement and
a consideration of statistical issues involved
that will certainly attract a great deal of atten-
tion.(9)

Hospital care statistics when aggregated for
total discharpges or on a large sample and vhen
availsble for apalysis by patient origin, repre-
sent another highly relevant data source for plan-
ning purposes despite many problems in accuracy
of reported diagnostic information that have been
identified investigations of the TInstitute of
Medicine.(10) The major advances being made in
classifying discharges into homogencous diagnos-—
tic categories are providing an assortment of
approaches to case mix that are being used with

increased effectiveness by cost review commissions.

They also oﬁferauseﬁﬂtooltoplmngagenaes
in assessing variations in utilization and examin-
ing alternative ways of meeting need in potentially
less costly settings.

There is justifiable impatience with the slow
progress in the development of such data for local
areas on a nationwide basis. HCFA now has the
responsibility for expanding coverage of hospital
staristics but it is likely that this will not
come quickly. Inthenean{:lme,therels(:he
possibility that the hospital experience of Medi-
care beneficiaries vhich is part of the ongoing
data collection system in HCFA can provide valid
indicators of the utilization of hospltals by the
total population in the commmity. This routine
data source cammot replace a system that covers
all age groups vhen the need is for rates of
hospitalization for such conditions as T & A and
hysterectomy. But the aim would be to overcome
the present inasdequate supply of data through
broad measures of hogpital utilization by patient
origin. The exploratory studies of Wennberg and
Gittelsohn in relatively small States encourage
further examination of possible use of Medicare
data on a wider scale. (11)

The importance for plaming of bealth facil~
ities and health manpower statistics needs mwo
elaboration. The mandate to improve the supply and
distribution of health resources and the decision
making authorities given to planning sgencies are
dependent on detailed informstion om facilities
and manpower. This extends beyond the institu-
tional sector to ambulatory care. An example of
tl:1esa11encyoftlns1ssv.elsthereqm.renent
that HSA's include in their 5-year Health Systems
Plans now being prepared a detailed examination
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of the nmuber (and rates per wnit population) of
primary care physicians required to meet health
care demands in their areas. Manpower data gen-
erated fran routine sources suwch as licenswre
systems or periodic surveys suffer from limita-
tions that justify supplementation through special
studies, e.g., in the case of primary care physi-
cians, the lack of data on the movement of users
of services across ic boundaries. But,
these restrictions do not obviate the applicabil-
ity of vhat is derivable from routine sources for
planning, purposes.

Interest exists in other types of infor-
mation that, in the long rwm, could emerge as
important resources for a wide range of health
P i anxd program development fuonctions at
the State and local levels. Lorng temn care and
anbulatory health care statistics fall into this
category.

With the recent appearance of the first
recamendations for a Minimm Data Set for lorng
Term Health Care, the gromd is being broken
for creating a new ‘'routine data source"(lZ)
The primary focus of the data set is on "people
mthehealthcaresystan,theuproblens,andthe
use of their services.'" Praminent among the
al fumetions or purposes are “public mnitorlng
and regulations of services" and "health planmning
and policy making." There are campelling reasons
for paying a great deal of attention to this area.
The sector of the population and the health
services gsystem affected has reached substantial
proportions and will continue to increase. Alter-
natives to mursing home care are being tested for
their cost-effectiveness and the outlook is that
plaming agencies will increasingly be faced with
the need to make difficult decisions regarding
canmnity resources for long-tem care.

The minimm data set includes a more exten-
sive set of items on health status tham do the

ing data sets for hospital and ambula-
tory care. They cover measwres of physical,
social, and psychological fmction asfwell as
d:agnosm representing a of us would
not have conetga:nplated as ﬁeasci?gle. The arguments
for moving this way are storg but there are
wncertainties that will nced to be examined over
several years through the type of studies on
quality, feasibility, costs, and utility recom-
mended by the Panel that prepares the minimum
data set.
: Aobulatory care statistics have been on the
agenda longer than long-tern care with the first
minimm data setmabmtSyear:s old and a new
set of recamendations wnder review. Many report-
ing systems are in effect to meet requirements for
utﬂmtmnandcostmﬁ)mationinptbhclyfuﬁed
programs. However, vwhat is generally contemplated
asaneedﬁ)rhealthplmrgandpzograndevelop-
ment on a cammmnity level goes beyond the capacity
ofsmhdatasmn:ces. Whether this can or should
be satisfied through a repetitive information
system that has national coverage will be a debat-
dble issu= wntil there appears a more canpelling
reason thmm now exists. The recent excellent
report of the National Committee on Vital and
Health Statistics on Information Needs for Kational
Health Tnswrance (NHI) advances 10 principles
that provide the rationale and requirements for a
routine data systen.(13) But we are a long way
off from NHI and the need for some data on utili-



zation of ambulatory care is a pressing matter
for planning agencies.

The Public Health Conference on Records and
Statistics in 1978 directed attention to the role
of health interview surveys in f£filling the gap
‘and several areas have moved in this direction.
(14) An idea that is now being explored centers
on the derivation of synthetic estimates for small
areas from the National Health Interview Survey
(HIS). Early results to be reported next week at
the American Statistical Association Anmial Meet-
ing suggest that these estimates are likely to be
crude and swject to fairly high relative errors.
(15) This conclusion comes, in part, from compari-
sons with data from a telephone survey of a sample
of 2,500 families in Baltimore and surrounding
comties, modeled on the HIS questiomaire. A
more encouraging result is the demonstration of
the feasibility of a relatively low cost telephone
methodology for obtaining information bearing on
accessibility, utilization, and health status.

Issues

Clearly, the issues of data needs for health
planning and the capacity of the various routine
data sources just discussed requires far greater
detail at both ends, i.e., a more explicit identi-
fication of the policy and plamning questions
faced by planning and regulatory bodies and a more
specific assessment of how these questions trans-
late into data requirements. The guides for data
usage and sources-issued periodically by the Health
Resources Administration are designed to perfom
this finction, in part. The Statistical Notes for
Health Planners and reports from those close to the
scene. at the State and local levels have also made
Important contributions. However, the reality is
that we are still fairly early in the development
of gargets and the application of measurement
tools.

Two camplementary approaches would help move
to a different level. One is exemplified by this
Conference and other meetings where those responsi-
ble for health policy, planning, regulation, and
programs join with methodologists and producers of
data. The second congists of demonstration, re-
search, and evaluation supported by special fund-
ing to advance the state of the art in health
planning vhich includes the identification of
issues and the effective application of data.
There is nothing new in these ideas, but there is
an urgent need for a comprehensive reassessment
of vhat, in light of experience, it is we know
gbout plamning needs, the effectiveness of avail-
able routine sources of data, and the technical
and analytical issues in bringing together the
data elements from several sources of information.
Working material could include HSA's Area Resource
File with its easily accessed user tapes.(16) The
timing of such an activity for the near future is
particularly appropriate because of the availa-
bility within the next 6-12 months of population
statistics for small areas from the 1980 Decennial
Census. Fram a longer term standpoint, it is
disappointing that the efforts by many interest
groups including those in the health sector to
assure a mid-decade Census face defeat because of
Congress's decision not to provide funds for plan-
ning a 1985 mid-decade Census.

Important as the process of reassessment and
resulting guidelines is, it will be effective
only to the degree that is is linked to resources

(persomnel and finds) and mechanisms within the
States and at the . national level directed at
multiple functions of Tthealth statistics. The
dominant factor, here, is the Cooperative Health
Statistics System. This is reinforced by the
recent report of a panel established by the Agsis-
tant Secretary for Hedlth to evaluate the CHSS in
light of experience over the past 10 years and
an assessment of changes directed by the health
planning, PSRO, and manpower legislation of the
1970's.(13)
observations and recommendations of the

Panel are both broad and specific. They cover
the wneven development of key components in the
System, except for vital statistics, problems of
quality and lags in avallebility of data, shifts
in location within the Department of Health and
Human Services of responsiblity for seweral com-
ponents, and decision criteria that should guide
the setting of priorities for selecting components
to be included in a jolnt Federal-State collection
system. For present purposes, I want to refer
onlylto the following broad conclusions of the
Panel. .

"The CHSS should be perceived as a nation-
wide Cooperative network of public and private
agencies linked together to meet thelr respective -
needs for health statistics. The network has a
central coordinating agency in each State (the
State (HSS Agency) and at the national level
(NCHS) , but many agencies at every level are
active or potential meubers of the network, either
contributing to the production of. certain health
data or in using these data, or both."

A distinction is.made betweeen CHSS, a mix~
ture of public and private interests having largely
a State-level orlentation, and a Fedéral program,
the Cooperative Health Statistics Program, in vhich
the States participate and which is the wvector
for support to the States. . :

"The CHSP coordinates the flow of national
data into and out of the system; provides Federal
support for State CHSS agencles; takes the 'lead
in developing and updating minimm data sets, and
provides professional and technical assistance in
statistical methods, data handling, and data use.
Management of Federal participation 1is delegated
tg NCﬁS with colleboration of other Federal agen~
cies.

A major conclusion is that because many Fed-
eral programs as well as State health programs
increasingly require a strong State capacity, a
falrest priority of the CHSP is to strengthen the
ability of the States to identify health data
needs, to develop appropriate collection mechan--
isms, and to build the capacity for analysis and
use of health data. There is no activity for
which the call for building State capsbility in
health statistics is more pertinent than health
planning under PL 93-641.
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THE CHALLENGE TO HEALTH STATISTICS IN THE EIGHTIES

Lester Breslow, University of California at Los Angeles

To appear on this platform today is for me a
great honor. It is especially pleasing to be
here with the two distinguished, earliest leaders
of the National Center for Health Statistics,
Forrest Linder and Theodore Woolsey--both old
friends. It 1is also very gratifying to join the
present leadership, Ruth Hanft and Dorothy Rice,
and all of you iIn attendance, to celebrate the
20th amniversary of the Center.

At present it is my good fortune to serve as
Chairman of the National Committee on Vital and
Health Statistics, particularly with the new char-
ter of that Committee. That situation provides
the opportmnity to work with an outstanding group
of Committee members. The Committee is charged
with advising the National Center for Health Statis-
tics, the Health Care Financing Administration,
and all the other elements of the Department with
health statistical activities for which the Secre-
tary of Health and Human Services carries responsi-
bility. Substantial progress is underway, based
on the effective relationships being established.

My remarks today will reflect experience on
the Committee, but they are not intended to repre-
sent the views of the Committee. They are my own
views.

The challenge to health statistics in the
U.S. during the 1980's will be at least four-fold:

1. To delineate clearly the changing health
problems in the Nation.

2. To reveal things asbout health that people
want to know, and important things they
might not know to ask.

3. To help discern and measure the factors
that endanger and that promote health.

4., To develop and apply the methods and
technology that will ensgble health . sta-
tistics to meet these major challenges.

Changing Health Problems

As recently as 15 years ago owr Nation's
health problems, and particularly their trends,
appeared quite different from the picture today.
For example, into the mid-1960's coronary heart
disease had been rising steadily as a cause of
death. First described in the early part of this
century, coronary heart disease was accomting for
35 percent of all deaths by 1965. Then we passed
the peak and have observed a decline of more than
one-fourth in the wmortality rate from coronary
heart disease since 1965. For many years regarded
as a so-called degenerative disease, coronary heart
disease has now been shown by health statistics
to be a modern epidemic that has extended and is
now turning downward over several decades, rather
than over the few weeks or months in which epidemics
of most acute commmicable diseases are measured.

Also during the most recent 15-year period,
hesalth statistics have tracked the rise and decline

of another modern epidemic, cancer of the uterus;,

and the extension of the lung cancer epidemic to
women. |

Again focusing on the mid-1960's, health sta-
tistics had for ten years previously been demon-
strating America's failure to keep pace with other
advanced nations in respect to infant mortality.
Whereas the death rate of infants in Scandinavian

and other countries was dropping well below 20 per
1,000 live births, the rate in the U.S. was 26 in
1955 and 25 in 1965. Many will remember how such
data were used to highlight America's health situa-
tion at that time. During the past 15 years, how-
ever, our infant death rate has been cut in half
and it is still going down steadily--a fact not
yet sufficiently appreciated.

These examples indicate the relatively rapid
shifts in the trend of health problems, shifts
that can be observed through health statistics
well within a decennial period. '

What changes will the 1980's bring? Will we
be sble to catch up with-the Scandinavians, vhose
infant death rate has kept on declining below
ours? Will the blrack people of our comtry contime
to suffer substantially more deaths among infants,
and substantially higher mortality from coronary
heart disease among men below 65 years of age than
do wvhite people? Will our recent reversals in
health, such as the striking increase in mortality.
among young people in the late 1970's, be turned
back? What new epidemics will arise?

To delineate clearly the Nation's changing
health problems, of course, requires more than
keeping mortality statistics and publishing annual .
reports of them.

It is necessary, first of all, to go beyond
deaths~-the infant deaths, the cancer deaths, the
heart disease deaths~-as the measure of health.
Avoiding premature end of life and its specific
causes no longer expresses the goal of health for
Americans. The words '"adding life to years not
merely years to life'' take on meaning vhen one
considers that life expectancy at birth has in-
creased from 47 years in 1900 to 74 years now,
and that it has increased sbout three wyears in
just the 1970's. Do they constitute years of
healthful life, or merely existence? How healthy
are those extra years, and how healthy can they
be--for all who have them? That is a question
vhich will no doubt increasingly rise in the 1980's.
The agenda of this. biennial conference indicates
that leaders in health statistics recognize and
are responding to this changing emphasis in health.
Our measures of health, as distinguished from those
of life and death, are still fairly crude, but at
least there is substantial agreement on the direc-
tion we must go. Those who s led to initiate
morbidity surveys in the 1930's and 1950's can see
the progress; we must move faster, however, to
complete the mission. Devising and using more
acceptable measures of health, measures that reflect
the realities and concerns and goals about health
in our time will be an important challenge of the

.1980's. I will return to that theme later.

Another aspect to delineating the health prob-
lems of our time is to present clearly, in a
fashion that will attract appropriate attention
and achieve comprehension, the data sbout health.
Publication of the annual volumes of Health U.S.,
including the soon-to-be-released 1980 volume, is
a major step in that direction. Similar activities
are underway in several States. Thus far, however,
we have by no means conveyed the wmderstanding of
America's health problems that is possible even
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with present data based on current concepts. We
have not adequately brought that understanding to
the general pwlic or to the important special
groups that particularly need to camprehend our
health problems--legislators; health officials;
health professionals of all types; business, labor,
ethnic, minority, and other social leaders. Public
health leaders in the past, and they were often
health statisticians, used the data of their times
effectively to capture attention and arouse action
on the major health problems of the day. We must
do the same. One challenge in the 1980's then is
to delineate fully and carefully what the health
problems are, not just for the experts but for all
vho should know.

Things That People Want to Know About Health

and Should Know

Closely related is a second challenge, namely,
to find out the things people want to know sbout
health and also the things they might not know to
ask, Developing and reporting health statistics
is essentially a service, a service to many groups
in our society. Hispanics want to know sbout
their health, just as blacks are beginning to
know about theirs. They both want to know how
they campare with the majority white population of
the comtry and vhat progress is occurring. What
neither of them yet know to ask, and neither do
the majority whites, is how they compare with
those enjoying the best health record of any ethnic
group in the U.S.--the Japanese.

let us turn to some more statistically sophis-
ticated groups, those who plan and administer hos-
pital and medical services, and govermmental offi-
cials vho deal with the plamners and administrators.
They want to know in some standardized and otherwise
sensible format the nature, extent, and cost of
services that are provided by the hospitals, physi-
clans, dentists, phammacists and other elements of
the health care delivery system with which they
are concerned. )

Health statisticians are beginning to supply
such data, stimulated by national slogans such as
cost contaimment and sometimes stronger pressures
closer to home. Again, providing what these users
of health statistics want does not fulfill the
responsibility of the health statistician. The
latter also carries the duty of bringing to atten-

tion the need for population-based statistics as a’

more significant basis for planning and adminis-
tering hospital and medical care services than
the institution-based statistics that are cammonly
used.

Data on aversge length of stay and percent
occupancy of hospitals, which indicate certain as-

pects of vhat is happening in individual hospitals,

do not delineate what is happening to the people
vho presumsbly are supposed to be served by the
hospitals. Such institution-based statistics do
not adequately reveal the cost implications.
Wennberg and his colleagues, for example, are show-
ing in some elegant studies of New England experi-
ences that nearly identical percent occupancy and
average length of stay in hospitals can exist
despite very large differences in parameters that
are much more significent for hospital planning;
for instance, more than 50 percent differences in
patient days of care per 1,000 persons and in
allocated per capita expenditures. Computing these
latter statistics on a proper area-population basis
vields the picture that we really want to have for
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planning, a picture that is concealed when we stick
to ingtitution-based statistics.

Furthemore, focusing as much attention as we
do on the average price per day of care and per
medical service in different institutions as a

* target of cost contaimment is a serious mistake.

In fact, it is the frequency of the service per
population umit--not the price per service--which
often accomts for extreme variation in medical
gservice expenditures among population groups in
different areas.

Thus, vhile health statisticians must continue
to be responsive to people's particular wants for

. information, that is not sufficient. The mission,

especially for the 1980's, includes perceiving
through statistical expertise and the production
and analysis of data the knowledge that bears
most significantly on the problems at hand. FEven
though the existence of that knowledge and how to
use it are not yet understood by non-gtatisticians,
a challenge to health statistics 1s to create and
convey that understanding.

Factors That Endanger and That Promote Health

From the standpoint of throwing light on cur~
rent health problems and what to do dbout them, I
believe our health statistical plans and reports
throughout the 1970's have been grossly out of
focus. To correct this major imbalance in health
statistical efforts, in the Uhited States and in
the industrialized world generally, presents wvhat

~ is probably the most important challenge to the

field for the 1980's.

Documents with such titles as "Health Statis-
tics Plan" or '"Plamning for Health' or "Priority
Health Problems"” have reflected in recent years
the most significant new work in health statistics.
A glance through such documents is revealing. Typl~
cally they focus on just two aspects of health.
One is health status in the traditional sense, for
example, measures of infant mortality; the communi-
cable diseases; and the chronic diseases such as
cardiovascular diseases, cancer, mental illness.
Attention is often given to distribution of these
health problems among various segments of the popu~
lation, people of different age, sex, race or
ethnicity, income, and residence. The second topic,
and the one that has been receiving the lion's
share of attention, is medical and hospital care.
Coverage of the latter topic usually includes health
care resources, i.e., numbers of hospital beds,
physicians, dentists and the like; use of health
care services, for example, hospital admissions
and physician visits; and financial aspects of
health care services, such as the price of a day
in hospital and the distribution of expenditures
among private and public sectors of the economy.
Measures of health care resources and use of health
care services, to indicate access, by various geo~
graphic, racial, and incane groups have commonly
been included in health statistics.

This concentration of effort on health care
services is quite understandable. In the mid-
1960's our Nation made a decision to achieve equity
in use of health care services as a major approach
to health, particularly to enhance the access to
health care services by previously disadvantaged
groups. The twin aims of that decision were to
improve the health of the Nation and to advance
social equity. Health statistics, albeit with many
serious imperfections, have served to monitor vhat
happened after that decision. Several significant



things have happened. The increasing proportion
of the Gross National Product devoted to health
care services has accelerated: 47 in 1940; 4.57%
in 1950; 57 in 1960; 67 in 1965; 77 in 1970; 8.5%
in 1975; and probably more than 107 in 1980.
Black people have received more physician visits,
and old people more nursing home care. Overall,
health status as commonly measured has Improved.

In recording a1l of this and displaying some
of the problems, however, health statistics has
mainly accepted as its principal focus and per-
petuated the basic assumption, namely, that health
care services constitute essentially the only fac-
tor in health sbout vhich modern society can do
anything. That assumption is false, and the fallacy
is becoming ever more obvious. Take one specific,
well-known example. Cancer is a much-feared health
problem, the second leading cause of death. Iung
cancer is becoming the top component, causing at
present a fourth of 41l deaths from cancer. Health
care services, both existing and foreseesble, can
provide little help for that problem. Cigarette
smoking is the overvhelming factor and has been
lmown as such for many years.

At this point some may protest: But hesalth
statistics found that out! True. My point, how-
ever, is that hedlth statisticians have not included
in their central plans and reports the systematic
collection and presentation of data dbout cigarette
smoking. It has been a peripheral matter.

The same relative mneglect during the 1970's
has characterized the treatment in health statistics
of other behaviordal factors in health, such as
excesgive caloric intake in relation to bodily
energy needs, excessive intdke of sugar and salt,
and excessive use of aleohol. Tt is becoming
generdlly understood that the cigarettes, cdlories,
alecohol, sugar, and salt people consume has more
impact on their heslth than the various types of
health care services. Fortunately in America some
governmental leaders, volintary health sagencies,
and professional bodies, influenced by a few epi-
demiologists and heslth statisticians, have begm
to highlight various behavioral factors in hesalth.
BHealth statistics reports, however, generdlly do
mwot yet reflect these problems or even the trends
in their recognition.

Environmentdl factors in health were dlso rele-
gated during the 1970's to a minor position in
hedlth statistics. Yet the importance of exposure
to ionizing radiation, noise, new chemicals, and
other features of the enviroment--in the workplace
and elsevhere-~is increasingly wunderstood. It is
heartening, therefore, to see at the beginning of
the 1980's Environméntal Health, a plan for collect-
ing and coordinating statistical and epidemiologic
data, issued by the National Center for Health
Statistics. Efforts intended to protect and enhance
health through environmental control measures are
rapidly spreading through the comtry, at all levels
of government and the private sector. These current
efforts to improve the enviromment for health are
essentidlly a renewal of the moves undertaken in
the early part of the last century vhen another set
of envirommental factors in health became apparent,
though today's environmental hedlth measures are
appropriately directed against the present hazards,
chemical and physical as well as infectious agents.

Concern sbout health care services largely
daninated health statistics during the 1970's. That
concern, though not its domination, is still justi-

fied. Hedlth statistics should do more, though,
than tag along after the prevailing mode of health
care services and amxieties dbout them and their
costs. There is reason for this anxiety, but moves
o relieve the imderlying problems will not- be
aided by statistics vhich reflect merely accomting
procedures required in dealing with fee-for-service
payments to individual hospitals and other pro-
viders. So long as that is the prevailing mode,
obviously detailed accomt must be kept of all
transactions involving payment. Information sys-
tem that will really guide the development of health
care services toward improving health, however,
will have to include more than an orderly arrange-
ment for reporting and analysis of the services,
providers, and dollars that are imwolved. Such
health care informmation systems should include data,
for example, about:

1. Populations eligible for services.

2. Tealth status of those populations.

3. Extent of selected services indicating the
quality of care actually received by those
populations, such as: i
(a) Proportion with certain conditions

- least once in the past year,

(b) Proportions of various age groups ade-
quately immunized, and

(c) Proportion of women at various ages who
bhave had a Pap smear and a breast
examination by a physician, and vhen
last.

4. Fxtent of services received by those
populations that may not be needed, for
example, proportions of various segments
of the populations that receive cer-
tain types of injections, surgery, and

_other procedures. . ) .
These Kinds o ta could, of course, be cbtained

through the well-designed and well-conducted sample
surveys in vhich the Federdl govermment has devel-
oped considersble competence.

‘ The most far-r challenge to health sta-
tistics in the 1980's, I believe, is to present a
balanced picture of people's health status and of
the factors that endanger and promote good health
status. That will require more appropriate measures

‘of current health status than the ones heretofore

used. Tt will also require balanced ecollection
and presentation of data concerning the three prin-
cipal ways that modern society can protect and
improve health status, namely, through influences
on behavior, through envirommental control measures,
and through hedlth care services. All three are
important and should receive carefil attention in
health statistics.

With the focus of hedlth statistics shifted
onto the population of an area rather than on the
institutions or other providers of heslth care,
it would be possible to achieve a coherent and
camprehensive view of the population’s health status
dlong with the three thain sets of factors influenc-
ing it--health care, envirommentsl conditions, and
personal behavior. Socially desirable mows to
improve hedlth would then became apparent in per-
spelci:ctive, to guide us toward a more rational health
poiicy. :
Health information systems with this aim would
include population-based data on the same population
of the kind previously mentioned concerning heslth
care services; envirommental hazards in the water,

17




air, food, workplaces, and homes; and the health-
related behavior, such as cigarette smwoking,
obesity, and alcohol use. Relating health status
to these sets of factors would provide a basis for
setting priorities among various efforts, for
example, to assure the safe use of automobiles, to
build more mursing home beds in an area, or to
curtail obesity. Even within the attack on one
disease problem, coronary heart disease, for ex-
ample, data of the sort envisaged here would help
decide how much emphasis should go to coronary
care wits, emergency medical services, finding
and treating high blood pressure, curtailment of
cigarette smoking and obesity, and reducing the
animal fat content of the food supply. '

The quest of the 1980's for health statistics,
in respect to factors that endanger and those
that pramote health, will be to develop and exploit
a set of informmation systems which will support a
more rational health policy, a data-based policy
that makes systematic use of behavioral influences,
envirommental control measures, and health care
services to improve health.

Methods and Technology

Technologic advances during recent years such
as in computers, and improved methods such as in
gampling, have greatly expanded the potential in
health statistics. TFor example, the feasibility
of linking computerized records of the health~
related data from the 21 percent sample of the
1980 census with the Nationsal Death Index initiated
in 1979 opens tremendous possibilities. That record
linkage will pemit study of factors associated
with mortality on a magnitude never before available
in the United States.

It is reasongble to anticipate that methodology
and technology for health statistics will continue
to improve through the 1980's. Health statisticians
will no doubt be participating in these develop-
ments. For health statisticians a contimuing demand
is to devise methods and technique that will solve
problems and advance the field. I will mention
only one problem, one that is usudlly put aside
because it seems so huge and amorphous, i.e., the
concept and measurement of health.

After peace among nations and humsn freedam,
one of the most fundamental searches of our time
is, "how shall we define and measure health?"
Certain points are of interest in this regard.
The World Heslth Organization advanced the notion
that health is “'physical, mental, and social well-
being, not merely the absence of disease or in-
firmity." Yet in the three decades since that WHO
pronouncement, relatively few serious attempts have
been made to make that concept operational, to
redice it to quantifisble terms. Some say it is
impossible. I dissgree and suggest that it is
time to start.

The fact that such temms as ‘''wellness" and
"holigtic" are gaining popularity indicates striv-
ing for a concept of health beyond the one that
has guided us heretofore. Measurement of health
should soon begin to reflect something positive,
to be maintained, to be promoted--as well as' some-
thing whose loss we fear. We must learn how to
measure the entire spectrum, not merely the negative
end, the deterioration of health.

An interesting point is that two s of
nations have proposed what they call Social Indica-
tors, as distinguished from indicators of national
economic status and progress. Both groups of
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nations, the Orgenization for Fconomic Cooperation
and Development comtries of the West and the
Warsaw Pact countries of Eastern Europe, have de-
vised very similar sets of Social Indicators and
in both health appears high on the list.

It is well known that the leading and 14
campeting industrialized nations of the world have
joined and participate in the World Health Organiza~
tion. Not so well known is the fact that within
the frameworks of their continuing intense rivalries
the two major groups have recognized the necessity
of measuring social as well as economic and military
status and trends. Of great significance, it seems
to me, they propose to develop and use social indi~-
cators in very similar tems, with health a leading
component. Measurement of social, including health,
status for purpose of discerning national trends
and international comparisons appears to be a poten-
tially very significant step forward in industrial-
ized society. This little knowa and unheralded
development opens the possibility of international
competition of a new sort, competition in social
and especially health status.

The 1980's could be the time when social
advance will became an jimportant even the most
significant focus of competition among nations.
That may seem to be an overly optimistic view of
the current international scene. VWhether or not
it is justified, however, the two major groups of
industrialized nations have agreed on the World
Health Organization ‘definition of health. They
have also agreed in effect (in separate documents,
of a very similar nature) that we should explore
the development and use of Social Indicators, and
that health is a top Social Indicator.

That does seem a sufficient basis on vhich
hedlth statisticians throughout the world--extend-
ing into the developing nations as well as the
industrialized nations--should now construct and
apply more appropriate measures of health than
those of the past. We will need them for the
rest of this century and into the next as a
contribution to international as well as national

_ progress in health.’

To summarize, the 1980's may well be the most

challenging decade ever for health statistics.
_ In this past decade we measured the extension
of longevity, more than 50 percent since 1900.
In this coming decade we must find the ways to
delineate the new and rapidly changing health prob-
lems of advanced industrial society--clearly, so
that all may understand them.

Also, we face the task of making health sta-
tistics a responsive service, and, In addition,
one that reveals vwhat people should know about
health as well as what they want to know. This
calls for the health sgtatistician to become an
educator and leader, beyond serving as source of
desired information. _. e i .

Moreover, in the 1980's we must develop a well-
rounded system of health statistics covering all
major factors that promote or endanger health.
In particular, this means expanding data concerning
envirommental and behavioral influences on health,
bringing knowledge of these factors at least up
to the level of current data sbout health care
services. For maximm usefulness it also will
require focusing on all three sets of factors as
they exist among populations in geographically de-
fined areas. Only in this way can the potential

- for improving hedlth be understood and guidance



to action for improvement be provided.

Finally, we need to develop further the methods
and techmique that will elucidate the major. issues
in the fleld, taking into accomnt global as well
as micro-problems and opportunities.

In closing, I want to say one thing that has
troubled me greatly in recent years and months.
Our country has made a tremendous and increasing
budgetary commitment to health. Unfortumately, as
realized in this roam, a great deal of that invest-
ment is not well made. Yet the very means of
guiding that investment, directing it into charnels
for the greatest return, are being squeezed down
to dangerously low levels in the budgetary process.
We must expose that discrepancy and its cost impli-
cations, in health and in dollars, vigorously and
promptly.
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New Challenges to
Vital Records

Concurrent Sessin .




GROWING DEMANDS FOR VITAL STATISTICS

Garland Land, Missouri Center for Health Statistics

A few years ago, a noted health researcher
made the statement that we should stop putting
the nation's resources into counting the dead.
According to him, more resources should be
allocated in data systems that he felt would
better measure health status and utilization
of health services. At that time, the Cooper-
ative Health Statistiecs System was touted to
be the answer to the state, local and national
health data needs. Most states were just
developing systems to collect manpower and
facilities data and improve upon the vital
gtatistics system. But to the researcher I am
referencing and possibly many others, the real
gystems of value were hospital care, health
interview, health expenditure survey, long-term
and ambulatory care surveys. To these people
the vital statistics system which had its begin-
nings over 300 years ago in this country had
outlived its usefulness. )

Indeed the vital statistics system has had
a long history which can be traced back at least
to 1538 in England when parish clergy were first
required to keep a weekly record of christenings,
marriages, and burials. The data system in the
course of time has emerged from records which
were almost solely designed for registration
purposes to records which £111 dual legal and
gtatistical needs. For example, the first model
birth record in 1910 had only five items which
could be considered non-legal; whereas, the
present birth record has 35 non-legal items. It
1s because of the ability of the system to change
with the needs of the time that it remains a
high priority data system to describe the status
of health in the United States. 1In fact, in the
recent publication, Health United States 1979,
nearly two-thirds of the tables used to desecribe
health status used vital statistics data. So
while some may feel we no longer need to count
the dead, it is obvious that the vital statistics
system is in the prime of its life and there is
no reason to belleve it will suffer a premature
death.

Vital statistics record and measure most
trends of our modern day society. Some of the
issues which are making the headlines, going
want for answers or which the nation is spending
millions of dollars on include: hazardous waste
dumps, breakup of the traditional family, new
lifestyle of teen-agers, hospitals closing OB
wings because of low utilization rates, contin-
uing interest and concern for minorities, new
diseases such as SIDS and legionnaires disease,
nuclear reactors, increasing trend of home
deliveries, over-utilization of hospital proce-
dures such as cesarean sections, health risk of
smoking, and effects of women's liberation
movement. Vital statistics provide data to a
greater or lesser degree on all of these issues.
. The people who are using vital statistics
in trying to find answers to our modern day
problems can be categorized into three groups:
health planners and administrators, epidemiolo-
gists, and social planners. I would like to
briefly describe how each of these three groups
are using vital statisties.

There are several issues with which health
planners and administrators are faced and which
can be addressed through vital statistics data.
One of the main concerns of health planning is
hospital facility planning. While the data needs
for this activity are broad, they often center
around patient origin studies. The vital statis-—
tics data can be used as a proxy measure of
patient distribution. Certainly for OB units
within hospitals, the birth system is available
to describe the geographic utilization of hos-
pitals. But even for total patient origin -
studies, the vital statistics system can be used.
As Van Tuinen! et al have shown, combining birth
and death data with PSRO data produces patient
origin reports with an average error rate less
than 2%Z. Since vital statistics and PSRO data
should be readily available in all states, this
modeling procedure provides an easy, accurate,
and inexpensive substitute for comprehensive
hospital discharge data.

Health planners are concerned with devel-
oping population based health status indicators.
I expect that like national publications, most
Health Systems Agencies rely heavily upon vital
statistics to describe the health status of the
people in their respective areas. Vital statis-
tics provide several measures of health including
the leading causes of death by different demo-
graphic characteristics, life expectancy, years
of life lost by different diseases and injuries,
different measures of fertility, and family
planning needs.

Of primary concern also to health planners
and public health officials is preventing dis-
eases and unnecessary or untimely death.
Rutstein? has developed a list of sentinel
health events which represent unnecessary
diseases, unnecessary disability, and unnecessary
untimely deaths which can be prevented or managed
under many circumstances. While this list of
deaths has limitations, it provides a first order
of magnitude of the health status of a population.

The second group which has growing demands
for vital statistics data is the epidemiologists.
Epidemiological research using both birth and
death certificates is of course not new. Tradi-
tionally, investigation of maternal deaths,
tuberculosis and other communicable diseases
deaths has used the death certificate as the
basic record of analysis. Today's epidemiologist
has broadened his scope to chronic diseases such
as cancer, hypertension, diabetes, and others.
Because of the lack of good prevalence and inci-
dence data for local population groups, the birth
and death certificates become critical in the
epidemiological analysis of these diseases.

Of growing concern to the general public and
public health officials are the health effects of
nuclear reactors, chemical waste disposal sites,
occupational related diseases and injuries, air
pollution, sound pollution, water pollution, and
other environmental health hazards. It is becom-
ing commonplace to read on page 1 of local news-
papers the envirommental health risk as measured
through infant deaths, congenital anomalies,
cancer mortality, etec., of the Love Canal Area,
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Three Mile Island, nuclear testing grounds in
Utah or farms in Michigan. In Missouri we have
buried on a farm two hundred and forty 55-gallon
barrels which are leaking dioxin. If you. are not
familiar with it, dioxin is said to be 10,000
times as toxic as cyanide. As you might imagine,
there is great concern for the -health risks.
Several studies are being conducted looking at
liver cancer mortality, malformation rates,
prematurity rates, etc. I am sure each state

is faced with a health hazard related to the
environment. The vital statistics data will be
more frequently utilized to discern the health
effects of modern day envirommental exposures.

A third segment of society which is placing’
more demands for vital statistics data includes
many diverse people whom I have grouped together
as social planners. Society- has grown in its
concern of equal rights for all peoples. This
desire for equality has meant new demands for
data to either prove or disprove that equality .
is being achieved in health. Specialized data
is needed for race and ethnic groups, economic
groups, age groups and geographic groups. In
some instances traditionally, vital statistiecs
has been analyzed for these subpopulations. For
example, it is quite routine to provide mortality
data by sex, age, and some racial categories.

But more demands are being placed for data which
have not routinely been collected or analyzed.
For example, data is needed for Spanish Americans
and Indians. Twenty-two states have added to
their birth and death certificates an item on
parent's origin or descent. This item was not
part of the original minimum data set. But the
keen interest for this information by Spanish )
American organizations and states with a signif-
icant percentage of Spanish Americans led to its
inclusion on the certificates.

As I have mentioned, health planners, epide~
miologists, and social planners are all develop-
ing new demands for data, much of which can be
answered through vital statistics. Because of
these data needs, the vital statistics system
itself is having to change to respond adequately.
I would like to describe several areas where the
vital records system is changing or must be pre-
pared to change in the future. T will first
address the changes from the input point of view,
that is the record itself; and secondly look at
the changes from the output point of view, that
is the analysis of the data.

There are several ways the new demands for
vital statistics are impacting upon the source
document and the collection process. First,
there are increasing pressures for new items on
birth and death certificates. The last revision
of- the standard certificates in 1978 successfully
or unsuccessfully, depending on your point of
view, defeated efforts to add too many additional
items. .Apgar score was the only addition on the
birth record and items on armed forces and status
of patient in an institution on the death record.
Part of the reason for few changes in 1978 was
because several changes were made in 1968 and -
most states did not want to contend with another
major change. However, another reason for little
enthusiasm for making additional changes was the
lack of good data on the quality of the new items
on the 1968 standard and the expected quality of
items which could be added. When 1978 certifi-

24

cates were being considered, each state was asked
to comment on their feelings toward the quality
of each item. Because limited followback studies
had been conducted and most states did not have
good query programs at that time, there was lim-
ited factual information to gauge upon. I men-
tion this because I feel we are in a better
position for the 1988 revisions. Most states
have improved upon their quality control program
under CHSS. Several states have done various
types of studies on the quality of the records.
A vital statistics evaluation protocol has been
developed to establish a framework for evaluating
the records. It is now time to start drawing
these various resources together so that a more
objective review can be made for the next revi-
sion.

While the content of the national standard
certificate has not changed much recently, the
states have responded to various user needs.
Almost all states have added additional items
to their vital records beyond minimium data sets.

Nearly half of the registration areas have
an item concerning the mother's blood being
tested for syphilis. A large number of states
also have an item concerning the use of a pro—
phylactic drug in the baby's eyes. Other tests
on some certificates include blood type of the
mother and PKU testing of the child. The chang~
ing technology and obstetrical procedures are
being monitored by some areas with questions on
the type of delivery and indication for C-section,
amniocentesis, electronic monitoring, scalp sam-
pling, and ultrasound. Another group of supple-
mentary questions relate to nutrition and health
habits. These include height and weight of the
mother, usage of alcohol, drugs and tobacco dur-
ing pregnancy. Several states continue to col~
lect data on the occupations of the mother and
father., There are many additional items being
collected not on the standard certificate. The
diversity of the items beyond the standard pro-
vides opportunity to study current obstetric and
fertility patterns from several different vantage
points. We can also be making use of the differ-
ent state experiences to determine what is most
practical and useful for the next standard cer-
tificate revision. .

Sometimes the growing demands don't require
new items but rather capturing data which was not
normally placed in the computer. For example,
with the envirommental epidemiological issues, it
is very critical to have data which is specific
to the geographic area being effected. This may
require coding smaller geographic areas than what
was formerly needed or keying the address so that
the DIME system can geocode the data. ’

The new demands for vital statistics data
not only mean new items but also place new qual—~
ity control requirements. After working with
many different data systems, I have come to the
conclusion that if a datum in a data system is
not used you can be guaranteed that its quality
renders “its useless. The quality of data mainly
improves through use which brings new require—
ments of acceptability.

Fortunately, the new demands for vital sta-
tistics have paralleled in time the availability
of funds through the CHSS to improve the vital
statistics system. In Missouri, for example, the
number of unknowns for most items is now well



under 17%; whereas, before CHSS, a large number of
items had high non-response rates. I am sure
this is true for most states that have partici-
pated in the CHSS for several years.

There are other quality issues which the
NCHS and states will be faced with in the future.
For example, my guess is that most states pres-—
ently do not put much effort in insuring a com-
plete coverage of social security numbers on the
death certificate. However, as the National
Death Index makes use of this item more fre-
quently and other epidemiological studies in-
crease the use of this item, we will find more
pressure to insure better reporting. The same
is also true for the occupation and industry
items. Only a few states presently capture these
items in their computer files. However, with
more attention being drawn towards occupation-—
related deaths, more states will start capturing
this data which will in turn bring new quality
control standards. I expect with more women
working and being exposed to environmental haz-
ards, we will see in the future more demands for
adding occupation on the birth record. It is
interesting to note that mother and father's
occupation was on the birth record up until 1948.
I am not certain of all the reasons for dropping
the item at that time, but I expect we will see
a revitalized interest in it in the future.

Another item which is becoming increasingly
important is the malformations section on the
birth record. The effect of many environmental
hazards will first show up through the develop-
mental stages of a fetus. However, many stud-
ies3+%s5 have shown that birth records under—
report malformations on the order of 50-70%.
With such severe underreporting and the height-
ened demand for the information, it is incumbent
upon the vital statisticians to find ways to in-
crease the quality of the data or steer research-
ers away from using it. If the quality of the
item cannot be increased, then we may be doing
more harm than good by collecting the data and
making it available for potential misuse.

It is obvious that the new demands for
vital statistics are requiring the vital statis-
ticlan and vital records registrar to work even
closer together than what they have here before.
Each state and local area must institute the best
methods of training the makers of the records,
developing manual and computer edit checks,
implementing query programs, and updating the °
statistical files so they can be used to answer
today's challenging questions.

The new societal issues along with new
items, dImproved quality, and easier data retriev-
al systems are increasing the demands for analy-
sis of vital statistics data. In most cases,
the analysis needed is not new but -those using
the data are new. This creates new concerns for
the vital statistician. One of the problems
which emerges is the ‘interest in using vital
statistics data for small areas. For example, .. -
a health planning agency sets a goal of reducing .
the infant death rate for a specific county-or .
group of counties within a specified time. The
agency then naturally wishes to compute the rate
for the area the year the plan was written and
the target year. It becomes the vital statisti-—
clan's lot to inform them that they will have to
aggregate three, five or even ten years of data
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depending on the size of the county if the stand-
ard deviation .is going to be less than the rate
itself.

This problem has become even more critical
with all the self-appointed researchers from
newspaper reporters to citizen groups to unac-
quainted university personnel who are interested
in the health effects of some envirommental expo-
sure. I am sure each state has its own horror
story of a study ending up in a newspaper show-
ing some rate doubling or tripling after an envi-
ronmental exposure because of some misuse of
vital statistics.  The vital statistician must '
be prepared and willing to point out the simple °
facts of vital statistics analysis-~you can't
add neonatal and infant deaths together, you
shouldn't compare two areas using crude rates,
you can't add or subtract resident and recorded

.data. These are all common work-a-day concepts

to the vital statistician but we are no longer -
the only ones ‘doing the analysis and these simple
concepts must be communicated. Otherwise, we
will find ourselves trying to discredit a study
through the newspaper or courtroom neither of
which are very appealing.

Some of this education can be accomplished
through regular annual vital statistics publica-
tions. Because more use is being made of the -
data by less trained individuals, the published '
sources of the information need to be designed
for their use. If tables are published with
several cross classifications so that the numbers
are small and there is no warning in the appendix,
or if only crude rates are presented and no age-
adjusted rates are available, or if only single’
year rates are published for infrequent events
in small areas, then the statistician could be
considered part of the problem. With the new
arena of users, the published reports must be
scrutinized even more carefully to make sure
that the chances of misunderstanding and misuse
are minimized.

Some of the traditional ways of presenting
data are also no longer relevant to today's prob-
lems ‘and must be reconsidered. For example, one'
traditional manner of reporting vital events is
by five or ten year age groups. However, for the
family planner or educator concerned with teen—
age problems, grouping births by <14 and 15~-19
is not very helpful. They need births by single
years of age or grouped differently for the teen-
age years. While this is a simple example, it
points ‘out ‘that the social and health issues may
require the statistician to rethink the tradi— '
tional procedures of the past.

One of the growing areas of analysis is
conducted through linkage of files. This has
become more feasible with the increased computer
resources now available. ULinking birth and in-
fant death records is certainly not a new con-
cept. The registrars and many statisticians have
been doing it for years.

However, vital statistics file linkage has
grown beyond linking infant deaths and births.
With'the légalization of induced abortion, there
have been questions raised regarding the repro- !
ductive history of women after an abortion. New
York has conducted a comprehensive study of this
issue by linking birth, abortion, and fetal death

records. .
The emergence of emergency medical services

t
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planning has placed new demands for solid data to-
evaluate the EMS system. One of the techniques
being promoted is a tracer system which tries to
1link the data of the various levels of care. The
birth and death data are critical areas of this
system. ?

Cohort studies of employees or people re-—
ceiving a particular medical treatment such as
renal dialysis require linking of the death cer-
tificate with a roster of names. It is for this
reason that the National Death Index has received
widespread support and will be made operational -
hopefully in the near future.

As the knowledge of the ability to link
birth and death files increases, there will be
even more demands for this type of analysis.

Some of the proposed studies will be questionable
as has already happened with the National Death
Index. There will be more and more pressure to
use the vital statistics files in a manner for
which they were not intended. Even some well
intended studies may need to be scrutinized much
more carefully to insure that proper confidenti-
ality controls are available and that the re-—
searcher possesses the capabilities to insure
proper analysis.

One of the rising stars on the scene of
vital statistics analysis has been for several
years the ACME system. The jury is still out
whether this system will solve purported data
needs of program plamners and administrators or
is it just an expensive quality control system
for determining the underlying cause of death.
We hope it is the former but the results to date
tend toward the latter. In the future -as much
-time and effort needs to be given to the use of
the data generated by ACME as has been given to
the development of. the system.

With the increased publicity for health
promotion, another rather recent interesting use
of death data is the health risk assessment. In
the last few years, numerous for-profit and not-
for-profit organizations have provided computer-
jzed health risk assessments. Typically, these
assessments provide information on the person's
risk of dying of certain diseases based upon

their health habits. The appraisals also compare -

the person's chronological age with the health
appraisal age and attainable age if health life~
style factors are changed. These concepts need
to be interpreted to the person by a health
educator who has a general knowledge of vital
statistics concepts. This again means that the

vital statistician must be concerned with edu- .

cating as well as analyzing.

In conclusion, vital statisticians and the
data with which they work are becoming more im-
portant rather than less important. The advent
of health planning, concern for health risks re-
lated to the enviromment and social issues have

all placed more demands upon the vital statisties

system.

These demands emerge in terms of require-
ments for new data items, better quality control-
systems, refined analytical techniques, and more
education on the use of vital statistics data.
The systems to count the dead and the alive are
still the main sources of health information.

Their roles are not diminishing but rather expand-

ing in answering many of the new complex health
issues of today's society. -
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CURRENT ISSUES IN VITAL REGISTRATION

Frederick L. King, Minnesota Department of Health

If I had to single out one "current issue in
vital registration'" it would have to be how to do
more work with less staff. I see many old timers
in the room who are probably saying that this has
been a problem for as long as they can remember.
However, the problem has never been more serious
than it is today. Not only are we faced with more
work, we are being asked to do it with less staff.
Since Roots was published, everybody is suddenly a
genealogist. Vital records offices are being in-
undated with requests and pressure is being put
on legislatures to make vital records public. In
those states where the records are already public
individuals are insisting that they be permitted
to do their own searching. Adopted adults are
asking that sealed files be opened. In Minnesota,
for example, a law was recently passed.allowing an
adoptee access to the original birth record if the
parents can be located and give their consent. Of
course the bill did not contain an appropriation
which has resulted in yours truly becoming the
State's highest paid clerk typist. An increasing
number of home births, voluntary acknowledgements
and adjudications..of paternity, fraudulent. regi-
stration and use of vital records place increas-
.ing demands on an already overworked staff. On
top of all this have have come hiring freezes be-
cause of the cutback in 314d funds and proposition
13 types of legislation in many states. -

Registrars should be devoting their time and
resources to streamlining their operations and
planning for the future. Instead, we are forced
to spend most of the day trying to keep 50 ping
pong balls under water at the same time. Or, to
put it another way, it is difficult to remember
that your initial objective was to drain the swamp
when you are up to your fanny in alligators.

It is more important today than it has ever
been for us to work together and maximize the use
of dollars and talents available at both the State
and Federal levels.

This point was made in Directions for the
'80s, the final report of the panel to evaluate
the cooperative health statistics system, and I
quote, "The concept of 4 Federal/State partner-
ship is at least as important now as it was ten
years ago; the need for strong State capacities
have become greater. Many Federal programs as
well as State health programs, are increasingly
dependent on a strong State capacity. It is
essential that the CHSS have as its primary ob-
jective development of a core of statistical com-
petence within each State. Therefore, the Panel
recommends that the first priority in the Coop-
erative Health Statistics Program be to strengthen
the ability of the States to identify health data
needs, to develop appropriate collection mecha-
nisms, and to build capacity to analyze and use
health data to plan, manage, evaluate, and enhance
the performance of the health care planning, de-
livery, and regulatory systems. The Panel recom-
mends that a long-term ‘funding plan to support
State CHSS agencies be developed and justified,
with the objective of providing basic assistance
to essentially all States by 1985. Direct Federal
support of State agencies should take several
forms: a fixed amount per State to develop a

basic ‘competence and to bring all States to some
minimum level of capability; an additional match-
ing grant based on population and perhaps other
factors unique to each State in order to encourage
States to develop their capability above this ba-
sic level; and contracts to purchase data at an
agreed upon unit rate. (Sounds like a cost shar-
ing formula, doesn't it? Where have we heard that
before?) This is being done in the procurement of
data for the National Death Index. (I might add
that this has also been done for years in the pro-
curement of microfilm copies of vital records.)
The vital ‘stagistics component of the cooperative
health statistics program has evolved over many
decades. "Affiliation with CHSP has strengthened
this data collection process, enabling the States
to develop and implement more effective quality
control and to increase the completeness of the
vital records. The collection of vital statistics
as a product of the legally mandated registration
system in the States is a demonstrably efficient.
procedure that exemplifies the best features of a
cooperative system."

Let me--add-ene word of cautlon to those rec-
ommendations. The base of the statistical pyramid
is the vital registration system. We cannot con-
tinue to build on that pyramid without also addlng
adequate strength-to the base.

There are two things which need to be done to
strengthen the registration system. I hate to use-
an already overworked phrase, but we must learn to
communicate. And secondly,'a mechanism must be
developed to provide the states with much needed
technical assistance. To use another overworked
phrase, we cannot continue to independently invent
the wheel.

There are a mumber of examples whlch demon-

- strate a lack of communication.- As a registrar, I

must question the decision to spend 1.1 million -
dollars to fund one time, one year development
contracts in a handful of states. With adequate
state input, these dollars could have been used to
enhance the capabilities of all states. Could the

hundreds of thousands of dollars which have been

spent developing the philosophical concept of des-
ignation of state centers been put to more practi-
cal use? I think so. Another example; a contract
was let by the Center to develop a vital statis-
tics field:and query manual. This contract was
awarded prior to the issuing of an RFP for an
evaluation -of the effect of field and query pro-
grams on the quality of data. Isn't this propos-
ing a solution prior to identification of the
problem? Again, this could have been avoided if
the partners had a more formalized method of talk-
ing to each other.

The distressing fact is that the few avenues
for communication which once existed are being
closed or narrowed. The Cooperative Health Sta-
tistics System Advisory Committee has been abol-
ished. Only one of the 15 members of the National
Committee on Vital and Health Statistics is a vital
registrar or health statistician employed by a
state health department. We have.repeatedly empha-
sized this lack of: representation, yet none of the
most recent 5 appointees to the National Committee
are members of the AAVRPHS. This, despite the fact
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that our membership has been expanded to include
individuals engaged in the operation of all com-
ponents of the Cooperative Health Statistics Sys-
tem. In addition to adequate representation on
the National Committee, I strongly urge that the,
CHSS Advisory Committee be reestablished and that
the Executive Committee of the AAVRPHS be ap-
pointed ex officio members.

As indicated earlier, we must find ways to
do a better job with less staff. This can only
be accomplished by developing a mechanism for
the provision of additional technical assist-
ance to the States. The Registration Methods
Branch is doing a commendable job considering the
limited resources at their disposal. With the
cutback in CHSS funding and the attempt to bal-
ance the Federal budget, it is unrealistic to ex-
pect that additional staff will be added in the
foreseeable future, and T don't think that addi-
tional staff is necessarily the answer.

During the past two years, the International
Statistics Branch of NCHS has provided technical
assistance in vital registration and health sta-
tistics to developing nations through a contract
with the AAVRPHS. This contract has been re-
newed for an additional three years. Total dol-
lars expended during the five years will approx-
imate $170,000 and consultation provided to ten
to fifteen countries.

A similar contracting mechanism, either
individually with a State or with an organiza-
tion, could be used to assist states in solving
specific problems. It is more important than
ever before that states share their specific
areas of expertise with other states. ASTI
seminars have proved to be an excellent way to
exchange information. However, more is needed.
For example, in Minnesota we have been working
with our centralized micrographics division in
the Department of Administration to develop a
microfilm system. After several meetings, I
have concluded that while they may be able to
do routine high volume jobs, they do not have
the expertise necessary to develop a system for
vital records. Several states have excellent sys—
tems and a contracting mechanism could provide on
site consultation and allow this expertise to be
shared. This holds true in other areas such as
word processing and automation of record systems.

We keep referring to the registration system
in this country as a model. I'm afraid, however,
that if we continue to take it for granted, if we
continue to ignore it, we will no longer point to
the system with pride. It will be a mass of paper
and an example of "bureaucracy'" at its best.
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ISSUES IN THE APPLICATION OF DISCHARGE DATA TO AN EXAMINATION OF HOSPITAL COSTS

Donald M. Steinwachs, Health Services Research and Development Center

Hospital cost issues and the impact of new
cost containment efforts have recieved increas-
ing attention due to high rates of cost infla-
tion. Among the complexities encountered in ex-
amining these issues has been the lack of uniform,
comprehensive and detailed sources of cost data,
plus the variety of perspectives from which costs
are being examined. Among these perspectives
are those represented by the consumers, third
party payors and the hospitals. For example,
one perspective considers the hospital the pri-
mary unit of analysis and asks questions concern-
ing:

« What does it cost for a patient day or

per case?

« What influences these costs?

+« Teaching programs

« Prospective reimbursement
mechanics

« Organization and medical staff
composition

+« Case mix

. What are factors-that contribute to the

rate of cost inflation?

Another perspective is represented by third
party payors who are primarily concerned with
their portion of costs. For insurers, costs are
a function of the level of hospital use by the
beneficiary population and the extent of bemnefit
coverage provided. Cost related issues include
those listed®above, but focus on factors likely
to affect beneficiaries. Furthermore, if cover-
age extends to ambulatory care and long term
care, then their cost questions are not limited
to the hospital sector alone.

A third perspective is represented by the
population or consumer of health care. Here
costs can be examined for users or om a per
capita basis for those at risk of use. Some of
the questions being asked include:

o What accounts for differences in:

. admission rates?
« hospital days per 1,000?
« cost per capita?

« What proportion of costs are paid by

the consumer?

The one unit of analysis that ties these
three perspectives together is the patient’s hos-
pital admission and stay. This has been one of
the reasons for the early emphasis on developing
a uniform hospital abstract.(l) Hospital dis-
charge data provide the conceptual linkage
among three perspectives; however, there
have been a variety of practical problems in
applying discharge data to all- the questions
above. Specifically three issues will be dis-
cussed that have implications for examining cost
questions.

(1) comprehensiveness of discharge
data

(2) definition of costs

(3) utility of discharge data for
examining cost issues.

Comprehensiveness of Discharge Data

The development of comprehensive and compar-—
able discharge data systems was one of the objec-
tives of the Cooperative Health Statistics System,
and a current interest of the Health Care Finance
Administration. This has not proven to be simply
accomplished, as evidenced by the minority of
states with unified discharge data systems.
Among those that have established such systems,
military, Veterans Administration and Public
Health Service Hospitals are not routinely in-
cluded. However, these federal hospitals do have
their own discharge abstract system. In states
such as Maryland, the examination of population
based measures of costs and admissions requires
integration of federal and non—federal hospital
data to avoid very substantial biases. Other
potential biases arise from individuals being
hospitalized in adjoining states and to a lesser
extent, from major referral centers that attract
patients on a regional or national basis. Some
of these limitations can only be addressed
through a national system for discharge data
collection.
Defining Relevant Cost Elements

Defining costs can be an equally difficult
issue. To the hospital, costs are those things
paid for and typically exclude physician services,
except for residents or hospital based and sala-
ried physicians. Achieving comparability of cost
data may be quite complex. One hospital may
include the professional component of radiology
and pathology while the other does not. Teaching
costs are included for hospitals having residency
training programs. 1In contrast, from the per-
spective of the third party reimburser, an exam-
ination of costs may be limited to services cover-
ed. Even so, coinsurance, deductibles. and anv
maximum on.the level of professional reimbursement
will further reduce the insurer's costs to a frac-
tion of the total. The third perspective is re-
presented by the consumer. To him, costs may be
most appropriately defined as all out-of-pocket
payments for insurance and medical services. The
substantial differences in approaches to defining
costs suggest that different methodologies are
needed to capture data. Special survey methodo-
logies have typically been required to obtain in-
formation on out—of-pocket costs.(2) Aggregate
hospital costs have been available through Medi-
care Cost Reports but few hospitals can provide
accurate estimates of costs for specific patients,
unless charges are kept closely in line with
operating costs.(3) Only the third party reim-—
bursers are typically in a position to indicate
their costs, which usually have some relationship
to hospital charges. This relationship may, how-
ever, be derived on an adjusted cost basis which
excludes selected cost items.
Utility of Discharge Data for Examining Costs

The utility of hospital discharge data in
examining hospital costs has several elements to
be considered. Before discussing these, Table 1
shows the data elements recommended for the uni-
form minimal hospital discharge date set. This
set includes demographic data (age, sex, race,
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TABLE 1
RECOMMENDED HOSPITAL DISCHARGE DATA SET

Demographic Characteristics

Patient ID

Date of Birth

Sex

Race

Residence

Expected Principal Source of Payment

Inpatient Episode Characteristics

Hospital ID

Physician (Attending and Operating) ID
Admission and Discharge Dates
Diagnoses

Procedures and Dates

Disposition of Patient

and residence) the identification of principal
source of payment and characteristics of the in-
patient episode.(l) The episode is described

by admission and discharge dates, diagnoses
(principal and secondary), procedures and dates,
and disposition at discharge (death, transfer,
or home). The hospital, attending physician,
and patient are uniquely identified. However,
only the hospital knows the identity of patient
and physician. Although this protects confiden-
tiality, it does not permit linkage of patients
across hospitals. It should be noted that no
charge or cost information is captured on the
minimal data set. This is a result of earlier
decisions to propogate uniform billing systems
which would also capture this data set. For
purposes of further discussion, it is assumed
that total charge data are captured with the
other elements of the minimal data set.

There are three issues in the application
of hospital discharge data to an examination of
hospital costs that will be discussed. First,
method for estimating costs from charge data
will be suggested. Second, the extent to which
the minimal data set captures variables that are
cost influential will be examined. Lastly, some
of the issues that arise in applying discharge
data to an analysis of hospital costs will be
discussed.

Estimating costs from charges: It has long
been appreciated that charges are not necessarily
reflective of costs. One source of discrepan—
cies has been the cross-subsidization of costs
among hospital services. Frequently the hospi-
tal OPD is subsidized by inpatient revenues
while labordtory and radiology have been net
revenue producing departments. Table 2 shows
the cost and charges of ancillary services gen~
erated in one Maryland hospital over a four year
period. These data were abstracted from the
Medicare Cost Reports of this hospital. The
cost has predictably increased as have the
charges. However, the ratio has changed by over
30 per cent from .67 to .89. This reflects two
problems in using charges as a surrogate for
costs: costs may not be closely related to
charges and this relationship may change over,
time.
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TABLE 2

EXAMPLE OF CHARGE~COST RATIO'S FOR
ANCILLARY SERVICES IN ONE HOSPITAL

Cost Charges Ratio
(000's) (000's)

1976 8,865 13,240 .67
1977 10,372 13,819 .75
1978 11,299 13,461 .84
1979 14,834 16,759 .89

A simple method for adjusting charges to a
cost base can be applied. The ratio of costs to
charges’ can be computed for routine and ancillary
areas based on Medicare Cost Reports. Also taken
from MCR's is the ratio of total routine charges
and total inpatient days. This forms the ratio
of average routine charges per day. Using these
ratios, total hospital charges can be broken into
components, routine and ancillary, and each can
be adjusted to a cost base and added to estimate
total costs as follows:

(LOS) [charges/day] [routine ratio] +

[ (Total Charges) ~ (LOS) (charges/day) ]
(ancillary ratio)

(Total Charges) (ancillary ratio)

+ (LOS) (charges/day) (routine-ancillary
ratios)

This is a simple and effective method but
has a number of inherent limitations. First, rou—
tine charges (costs) do not reflect variations in
the intensity of nursing care. Nursing research
has demonstrated a close relationship between
direct nursing care and the level of patient de-
pendency, e.g., mobility, feeding, bathing.(4)

It would be interesting to consider capturing
routinely a measure of dependency on the dis-
charge abstract (e.g., patient days of immobility)
and use this as a base for distributing nursing
costs which account for a substantial proportion

- of total hospital costs.

A second limitation of this allocation for-
mula is that it does not separate intensive care
days from acute care days. Capturing the number
of days in intensive care would provide a basis
for estimating this component instead of the
assumption that intensive care days are distri-
buted proportional to the overall length of
stay (1.0S).

Third, ancillary costs are biased if the ra-
tio of costs to charges is not uniform across all
ancillaries. This may be a bias that is more tol-
erable if the ratios are not widely disparate.
What is. probably of greater consequence is the use
of charges greater than costs for high volume low
cost ancillaries to subsidize high cost low vol-

ume ancillaries. . ,
In the remainder of the paper, charges will

be used instead of the proposed cost estimates
to discuss the extent to which items captured by
the discharge abstract have explanatory power,
and the potential utility of these items for



evaluative and management purposes.
Relationship of diagnosis and charges:

Table 3 shows two examples of efforts to explain
variations In charges per case using different
sets of discharge characteristics. The analysis
includes only discharges from the Department of
Medicine, Johns Hopkins Hospital for a one year
period. The first method is based on the Yale
Diagnostic Related Groups that were developed to
be clinically meaningful and to be homogeneous in
length of stay.(5) The DRG's (383 in number) are
being considered as a method for case mix adjust-
ing Medicare limits on total hospital reimburse-
ment per day of care. The categories are devel-
oped using primary and secondary diagnoses,
primary and secondary procedures and age. Apply-
ing this categorization to the charge data on
discharges shows 23 per cent of variability ex-
plained with the 6,698 cases distributed across
roughly 300 of the 383 categories. For compari-
son, a classification was developed based on 6
age groups, 2 sexes, 2 types of admissions (emer-
gency, other), the presence or absence of surgery,
the presence or absence of secondary diagnoses
and discharge status. This classification (not
containing specific diagnoses) explains 27 per
cent of the variability. This simple example
illustrates two points: diagnostic information
is not highly predictive of charges and that
existing classification systems do not explain a
high percentage of variability. A variety of dis
charge variables have been used in analyses and
in most cases their explanatory power is signifi-
cant -but not over 50 per cent. It should be
noted, however, that there are groups of admis-
sions, e.g., elective procedure in surgery, that
have minimal variability and represent
reasonably homogeneous groups with respect to
length of stay and charges. One could ask: What
is missing from the variable set that ‘would add
to predictive power? Other research suggests
that factors related to severity at time of ad-
mission and prognosis would add considerably. (6)
Clearly, if medicine like surgery could readily
classify the diagnostic-therapeutic approach to
patient management, this might explain the major-
ity of the variability. However, this would
‘remove clinical decision making from sources of
variability, with.the residual being differences
in patient response to therapy and quality.

TABLE 3

PREDIGTIVE OF TOTAL CHARGES IN DEPARTMENT
OF MEDICINE, THE JOHNS HOPKINS HOSPITAL

Per cent of
: Variance
Number of Explained
Categories  _ (N=6709)

Yale DRG's 383 23%
Patient/Episode 192 27%
Characteristics

. (Age, sex, Type of
Admission, Surgery,
2+ Diagnoses, Alive/Dead

Examining Change in Patterns of Care and
Charges: Even though discharge data are only
moderately explanatory of charges (with the
exception of length of stay), one would expect
the data to be useful in measuring change and in
isolating relevant factors. In Table 4, charges
over a three year period in the four Department
of Medicine teaching units are shown. Average
length of stay decreased by over 20 per cent and
admissions increased by approximately the same
per cent, resulting in roughly constant occupancy.
These discharge data do provide a basis for
assessing the extent of changes in case mix,
changes in charges per case and charges per day
within DRG groupings. The total charges for many
of these types of cases decreased over time as
length of stay decreased. However, charges per
day climbed. This reflects the effects of infla-
tion and probably, the reduction in length of
stay coming from less expensive days. Not shown
are the increases in numbers of admissions for
each category over time. Between 1977 and 1979,
respiratory cancer admissions increased 51 per
cent, diabetes 7 per cent, acute MI 37 per cent,-
ischemic heart disease 72 per cent, CVA's by -1
per cent and respiratory signs and symptoms by
96 per cent. The uneven increases raise interest
ing questions: where are these patients coming
from? Has the threshhold for admission changed?
Have the levels of severity or stage of disease
changed within these categories? The changes in
length of stay also raise questions about changes
in the diagnostic and therapeutic approach and
changes in quality. The discharge data set can
provide some insight into these questions. Where
patients are coming from can be analyzed on a
geographic basis. To the extent procedures,
surgical or major diagnostic, are being done dif-
ferently on these patients, this could also be
explored. .The mix and frequency of secondary
diagnoses can be analyzed. However, in the £inal
assessment, these data can help focus attention
on the appropriate medical care questions; they
can provide a sampling framework for studying
these questions; but cannot answer how these
changes occurred and what their comnsequences
may be.

SUMMARY AND CONCLUSIONS

The hospital discharge abstract has been,
and can be expected to continue to be, an impor-
tant source of information on the use of hospital
resources. This paper has examined some of the
issues relative to the application of discharge
data in hospital cost studies. It has been sug-
gested that the use of charge 'data as a surrogate
for costs in previous studies, (7,8,9) can be
improved upon by using available Medicare Cost
Report (MCR) data. Although MCR are legally
available to the public, they are not easily ac-~
cessible. It would Be desirable if data on aver-
age cost per case, cost per day and ratios of

" cost to charges were published regularly om all

Medicare participating hospitals. This would
facilitate cost comparisons and the application
of discharge data in cost analyses.

’ PatienF classifications to define homoge- )
nous groups with respect to hospital résource use
rely principally on diagnostic groupings of
patients. As illustrated here, diagnosis has
generally not been highly predictive of hospital

33




EXAMINING CHANGE-FIRM UNIT OF THE DEPARTMENT
THE JOHNS HOPKINS HOSPITAL

Charges Per Day

TABLE 4:
OF MEDICINE,
DRG Category; Length of Stay
7 .18 1
Total 12.8 11.5 9.8
Respiratory ‘Cancer 18.1 18.3 14.2
biabetes 12.0 11.7 8.9
Acute MI 16.3 15.6 13.6
Ischemic H.D., Excluding MI 9.8 9.0 7.8
Cerebrovascular Disease 18.1 16.6 13.2
Symptoms-Signs of Respir- 8.5 8.2

7.9
atory, Circulatory and .
Nervous Systems

charges. In part, this may reflect differences
in severity and stage of the disease not indi~
cated by the diagnosis. It would be desirable
to add such measures to the discharge abstract,
but further work is needed to develop more gen—
erally applicable measures of severity that
might be routinely captured.. In discussing the
utility of diagnosis in analyzing costs, coding
reliability issues also must be considered.

Lack of reliability currently limits the useful-
ness of specific diagnoses and suggest the value
of aggregating diagnoses to improve
reliability.(10)

There are other enrichments of discharge
data that would likely enhance its application
in hospital cost comparisons. These include a
breakdown of total charges into major categories
(e.g., routine, ancillary) and the addition of
professional fee information to permit total
cost comparisons. Even so, one would still be
limited by basic inconsistencies in how charges
are established among hospitals and by differ-
ences between charges and the expected level of
reimbursement, i.e., few insurers pay full
charges to either physicians or hospitals. Some
states with hospital rate setting authority have
implemented hospital budgeting, cost reporting,
and reimbursement systems that minimize these
problems, e.g., Maryland and New Jersey. -Their
experiences may serve a useful prototype.

The applications of discharge data in hos-
pital cost comparisons can be expected to
increase as efforts to contain costs intensify.
Steps should be taken to enhance the potential
of discharge data for expanding our knowledge
of cost and utilization issues. This may
be achieved through improvements in reliability
and comprehensiveness of data, as well as
through testing the utility of new data items
linked to the existing discharge data set.
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SUCCESSES AND" FAILURES IN THE ANALYSIS OF FAMILY MEDICINE DATA BASES

S. James Kilpatrick, Jr., Medical College of Virginia

This talk is concerned with research using
encounter records. By encounter records, I
mean routine records of face-to-face doctor/
patient contacts. I use two examples to illus-
trate my thoughts, the denominator problem in
family practice and secondly, the natural

~history of diabetes.

Some appropriate uses of encounter records
are: content of practice, workload studies,
sentinel practices, the ascertainment of
patients for clinical trials and, perhaps, the
natural history of chronic disease. Dr. Wood
and his colleagues have published the Virginia
study (1) which, for the first time documented
the content of family practice in this country.
There have been workload studies (2), (3) using
encounter records. Gene Farley is currently
organizing a number of family physicians in the
United States to monitor the health of the
population in a cluster of sentinel practices.
Encounter records can also be used for ascer~
taining patients with given conditions for
clinical trials and for studying the natural
history of chronic diseases.

I want to examine our current use of
encounter records to study adult onset diabetes.
One of the objectives of this study is to estab-
1ish a register of patients at risk of develop-

- ing diabetes; i.e., to examine the precursors

for diabetes as seen in an encounter system.

Another objective is to test whether blood
pressure falls as weight is controlled in
diabetics; i.e., to examine if one of the
common side effects of diabetes is modified by
treatment.

Again,, an objective is to study the con-
current familiality of diabetes and obesity;
i.e., to examine the joint effect of life style
and heredity on these two common problems.

Next, I describe our early attempts to use
encounter records to begin this study. First,
we used the computer to help us detect the
diabetics in our system. Two thousand nine
hundred and thirty-four (2934) "presumed
diabetics" (i.e., patient identifications with
any mention of diabetes in any of its forms)
were detected in the computer files of five
teaching practices for 1970-75. These identi-
fications were checked against the 1977 age/sex

registers in the practices and 1821 (62%) of
those were found. Of these 1821, 1629 (90%)
had made a visit in the past two years and,
therefore, were considered "active". .0f this

1629, 1463 (90%) satisfied the criterion of

diabetes as established by the Diabetic Task
Force.

Having ascertained 1463 such "active
diabetics" by this screening mechanism, how
representative are they? Well, at least, they
appear to be representative in terms of the
age distribution. Table 1 compares the age
distribution of these 1463 “"active diabetics"
with that of the National Center for Health
Statistics/Health Interview Survey showing
remarkable agreement.

Can we follow these diabetics prospec~
tively from year to year? To find the propor-
tion of active diabetics who return next year
we matched the identifications of patients
visiting in 1978 with the 1ist of diabetics
who had visited in 1976 or 1977. Two out of
three active diabetics (980 of the 1463)
returned in 1978. Those who did not return
may be inactive, may have moved, or died. To
see if we can identify any.of those who have
died using only computer files, we searched
death records listing diabetes as a cause of
death anywhere on the death certificate for
the state of Virginia. Of the 1463, ten
deaths have been found registered in the
period March 1, 1978 to June 30, 1978.

This example has illustrated some of the
problems working with encounter records. Some
of these problems are thresholid, self referral,
mobility and noncompliance. By threshold, I
mean the patient's decision to visit the prac-
tice. By self-referral, I mean the patient's
decision to visit other doctors, including
diabetologists. With regard to mobility,
diabetics may be mobile as other Americans.
Finally, in a chronic disease 1ike diabetes we
have the probiem of compiiance with prescribed
treatment regimens and recommended modifica-
tions to life style. .

Turning now to another subject, how close
can we get to population surveillance studies
such as the Framingham study, using encounter
records in primary care? Kerr White states

AGE DISTRIBUTION OF DIABETICS (PERCENT)

Age 0-15 16-44 45-64 65+  Total
Five Virginia . .
Practice Teaching 0.9 16.5 43.4 39.2 100
Centers
Virginia (4) . 1.2 16.6 . 45.3 37.0 100
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FIGURE 1

‘DISTRIBUTION OF EPISODES OF ILLNESS
. REPORTED BY 315,000 PERSONS
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FIGURE 2

DISTRIBUTION OF CONSULTATIONS OF 270,000 PERSONS
REGISTERED FOR THE DURATION OF THE SURVEY YEAR
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that "comparisons among practices are best made
by rates per 1000 of the population served"
(5). From this point of view, there are two
types of health care system in primary care;
those with registered patients and unregistered
patients. I have analyzed encounter records
from both types (Registered: Britain, Denmark
and Ontario; Unregistered; Pennsylvania,
Rochester, New York and Virginia). There is

no problem with the denominator if the primary
health care system registers its patients but
what denominator to use in countries like the
U.S. where patients are not registered?

One suggestion is to use the number of
patients attending as a denominator for rates.
The claim here is that this would in effect
give the same results as using registered
patients for the denominator {6). This is
true only if the percentage of nonattending
patients is constant. However, the percentage
of nonattending patients from practice to
practice in Britain and Denmark, ranges from
20% to 50%. This variation in nonattending
practices can produce abnormalities such as
given 1in Table 2 where we see examples of
" reversals in the rates among Danish practices.
Now age and sex differences in the practice
populations compared may explain some of these
reversals but this is as yet unexplored.

was to fit the negative binomial to encounter
distributions and to estimate the number non-
attending by extrapolation. We first checked
this with a pseudo registered patient popula-
tion in North America; namely, the encounter
records for all general practitioners in London,
Ontario. However, there was very little corre-
spondence between the estimated number of non-
attending patients and the number of nonattend-
ing patients known from the Ontario Health
Insurance Plan.

We turn now to Rochester, New York and
Virginia where the number of nonattending
patients is unknown. Table 3, for Rochester,.
gives consistent estimates of the unknown num-
ber of nonattending patients both over time and
from one variate to another. However, in
Virginia (Table 4) there are considerable dif-
ferences between the estimates derived from
"all problems" and "new problems". More
recently, I have tested the goodness of fit to
three practices in Pennsylvania over five dif-
ferent years (Table 5). Note that in the
Quarryviile practice, we get good fit except for
1976, where P = 0.02 and that in Lancaster we
get a poor fit before 1976 but a good fit
thereafter!

These failures and other considerations
lead me to believe that, in the United States,

EXAMPLES OF REVERSALS IN RATES AMONG DANISH PRACTICES

. Rate per Rate per
Practice % Not Registered Patient Visiting Patient
Number Visiting (Rank)
178 .37 2.03 (72) 3.23 (102)
232 .28 2.20 (104) 3.07 (78)
209 .25 2.15 (93) 2.85 (46)
204 .38 1.91 (51) 3.08 (82)

Another approach is to fit the negative
binomial to encounter distributions in order to
estimate the practice population. During a
sabbatical year in England, I discovered that
the negative binomial appeared to fit the dis-
tribution of episodes and consultations aggre-
gated from the National Morbidity Survey, as
shown 1in Figures 1 and 2. These show the his-
tograms of the observed and fitted distribu-
tions together with a superimposed straight
1ine. The straight Tine is the Ord plot, a
Tinear transformation of the histogram repre-
senting the fitted distributions, and the
points are the observed observations suitably
transformed.

In the United States we do not know the
number of nonattending patients. My suggestion

a practice population is a nebulous concept; it
is undefinable and cannot consistently be esti-
mated.

Hence, I conclude that under the present
health care system, we cannot use encounter
records to do population based research. This
does not mean that we cannot use encounter
records for research in primary care. Encoun-
ter records provide easy access to disease
cohorts. However, we must remember that our
patients are not captive but make decisions as
to when and to whom to visit. We, therefore,
need to be particularly careful in the design.
and analysis of research studies in family
medicine and in generalizing from a practice's
encounter records to the morbidity of the com-
munity it serves. Thank you.
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TABLE 3

ESTIMATES OF o IN ROCHESTER DATA

Sex Year Without Repeats With Repeats
Females 73-75 1223 1683
Males 73-75 1721 1989
Total 73-75 2874 3802

TABLE 4
ESTIMATES OF fo IN VIRGINIA TEACHING PRACTICES FOR
FISCAL YEAR 1975
Contacts for
Practice New Problems A1l Problems
1 19162 73673
2 19214 65387
3 17384 34260
Combined 57997 250095
TABLE 5
FIT OF NEGATIVE BINOMIAL TO PENNSYLVANIA PRACTICES
AS JUDGED BY CHI-SQUARED GOODNESS OF FIT TEST (P VALUE)
New Problems
Lancaster Hershey Quarryville
1974-75 .03 .06 .84
1975-76 .05 .04 .66
1976-77 .56 00 . .02
1977-78 .59 .00 .64
1978-79 .52 .08 .70
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USE OF ASSESSMENT DATA FOR LONG-TERM CARE PLANNING, PROGRAM DECISIQNS, AND STATISTICAL ACCOUNTING

Sidney Katz and Angela R. Falcone, Michigan State University

Information about persons in need of long-
term care is used for evaluative and decision-
making purposes. Such information is required
for management of service programs, for policy
and planning, and for decisions about patient
care.

Within the long-term care system, informa-
tion and evaluation are prerequisites for sound
program management. This management has critical
Teadership functions that should extend to an
entire community and take into consideration
broad needs of the individual and the community.
It should optimize resources in order to achieve
equitable distribution of the best possible care
at reasonable cost to all.

The management has such objectives as: a)
to improve provider coverage, b) to facilitate
access and discriminating consumer entry by de-
creasing barriers, c) to improve the alignment
between consumer expectations (demand) and need,
d; to increase consumer and provider satisfaction,
e) to increase the acceptance and delivery of
preventive and restorative services, f) to
improve comprehensiveness and continuity, and g)
to increase sharing so that all responsible
parties cooperate. Among the necessary ingredi-
ents for rational cooperation and management, a
sound information and evaluation system is needed
to improve continuous, comprehensive facts that
are consulted at times of decision.

Information and evaluation serve to strength-
en and implement policy and planning. Developing
p011cy that is useful and can be implemented, re-
quires an appraisal of the implications of exist-
ing knowledge about Tong-term care for such goals
as improved access, quality maintenance, and cost
containment. Detailed questions about health,
illness, and the quality of life are posed. The
types and magnitudes of problems, their origins
and determinants, and the predictable course of
events, interventions, services and resources, as
well as their effects on whom and at what cost
are identified and described. In the Tight of
available knowledge, alternate views about long-
term care are presented and consensus evolves
about policy that is consistent with current
knowledge, yet is readily modified where gaps in
knowledge pose uncertainties. Gaps in informa-
tion help the investigator identify directions
for research.

For patient care, the need for information
and evaluation is visible throughout the process
of care. For example, providers who have special
knowledge and skills assess problems of the pa-
tient and environment. After setting goals, they
put a service plan into effect. In Tong-term
care, this often requires coordinated provision
of services through shared information, where we
define coordination as integrated decisions and
actions in relation to particular professional
goals. The service process, in addition, is not
an inflexible set of actions that follows a single
set of goals. Service is a dynamic process of
changing goals and decisions, where the changes
are based on feedback of information about im-
provement or its lack.

In considering the types of information that
we must collect, we should 1like to, first, des-
cribe the unique aspects of chronic conditions
and long-term care and, second, describe the
framework in which long-term care decisions can
be made.! People who receive long-term care have
chronic conditions. Such conditions are recur-
rent or persistent deviations from normal health
and may be experienced at any age as symptoms,
illnesses, handicaps, disabilities, or 1mpa1r—
ments. For those who are afflicted, there is an
increased prospect of such outcomes as decreased
function and shorter 1iferspans. The associated
outcome of dependence has serious consequences
for the person, family, and community.

The sociodemographic characteristics of
clients or patients with chronic conditions
differ from those with acute conditions. Their
illnesses and problems are different. For ex-
ample, they are more 1ikely to have multiple
problems which draw concurrently on multiple ser-
vices. The mix of providers is different from
acute care, and the structure and goals of ser-
vices are different. The continuing cost of care
increases the impact of decreasing socioeconomic
productivity. Home-making, medical, and income
services are more Tikely to be needed over long
periods of time. .As a result, long-term care
uniquely requires a system of services that inte-
grates basic living supports and multidisciplin-
ary elements of service. It is notable that
Tong-term care is not only a treatment situation,
but a 1iving arrangement as well. It encompasses
both institutional care ‘and organized services
that enable persons to remain at home with infor-
mal supportive aid with relatives or friends. It
encompasses health care, supportive social ser-
vices, and environments in which those with
chronic conditions and disabilities Tive. As
Dorothy Rice has said, "In the continuum of
social welfare, a program for long-term care is
viewed as being in the middle ground between
health care and income maintenance."? We note,
also, that the population that avails itself of
Tong-term care experiencées a) repeated hospital-
izations; b) short lengths of home health ser-
vice; and c) many transfers from one level of
care to another. Planning for the amounts and
kinds of resources needed in a community and
national policy to guide resource allocation for
Tong-term care require an accounting of this
movement of the popu]at1on as well as .some
measure of the ongoing appropriateness of the
services being provided. The information that we
collect must recognize these many unique aspects
of chronic conditions and long-term care.

Informational Needs

A framework for making long-term care ger-
vice decisions can be described as follows.! The
needs and demands of those who have chronic con-
ditions can be expressed in physical, psychologi-
cal, social, and environmental terms. Long-term
activities bear upon such needs and demands to
obtain achievable outcomes at certain costs.
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W1th1n this framework, service decisions aim to
improve our effectiveness in health maintenance,
illness intervention, and the quality of life.
In the absence of cure, outcome goals are formu-
lated in such terms as restoration of function to
the best possible Tevel of independence and dig-
nity, and its maintenance at that level. This
framework establishes certain requirements for
the types of information that we should include
in our assessments. The information should be
multidimensional, including physical, psychologi-
cal, social, and economic descriptors. It should
be objective, reliable, amenable to systematic
collection, and of demonstrated utility. For ex-
ample, it should have use in predicting resource
needs or in describing imprgVﬁmgnt and deteriora-
tion of patients over time.?>™»

Although different types of users require a
similar core of information, we recognize that

various users -require different amounts of detail

State and national planners and policy-makers
generally need less detailed information, aggre~
gated across populations and service systems.
They need information about the amounts of prob-
lems and demands, about the services that are
needed, about the impact of such services, and
about their costs. Providers and directors of
individual local service programs need more de-
tailed information about their clients. Use of a
widely-applied, common language enhances the
utility of information which is essential from.
most points of view.

.There appears to be increasing consensus
"about the kinds of information that should be in-
cluded in descriptions of people in long-term
- care, as illustrated in the Patient Classifica-
tion Manua] and the Long-Term Care Minimum Data
Sets6:7 Several comprehensive reviews of assess-
ment literature have been conducted, and the gen-
eral level of knowledge about the adequacy of
various components has increased.®:%¥ We recog-
nize that some components of assessment are well-
developed, while others are less well-developed.
For example, items of activities of daily Tiving
have a solid methodologic background and have
been widely applied, while measures of psycho-
social outcome are less well-developed. We ob-
serve also that long-term care classification
systems increasingly characterize clients accord-
ing to function, namely, physical, psychological,
social, and economic function. Within this
framework, a comprehensive picture of health
status which reflects dependence or need is pro-
duced. Changes in function reflect the response
to care and changes in need. As such, they can
also serve to define outcome standards for qual-
ity assurance. Measures of function are indica-
tors of the existence, stage, and impact of
chronic conditions; thus, they become useful in-
dicators of severity. Measures of function also
offer a conceptual basis for defining homogeneous
groupings in large populations. Importantly,
function can be expressed in terms of a common
Tanguage that has relevance to clients, as well
as many types of provider . disciplines, policy-
makers, and planners.

Obtaining comparable information across pro-
grams is not an easy task because provider of
service.collect and report information in diverse
ways for similar decisions. Each provider (i.e.,
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nursing homes, home health agencies, hospital
discharge planners, and community social ser-
vice agencies) uses some information mechanism

to decide whether an individual needs the ser-
vices available and meets the financial require-
ments for the particular program. Health depart-
ments, Medicare agencies, and Medicaid agencies
require different types of reporting for similar
decisions. Referral or admission decisions de~
pend heavily on an ability to collect and record
information in terms which are understood and
accepted by regulatory and fiscal agencies. The
amount of information transferred from one ser-
vice provider to another is frequently minimal
and inaccurate because it is based on perceptions
of service need in a setting different from the
one to which an individual is being referred.

Our point is that a great deal of effort is ex-
pended in obtaining information about persons who
may be in need of long-term care, but the infor-
mation often is not useful because it is not
systematically collected, is not comparable, and
is oriented to the facility rather than the per-
son in need. The importance of using a common
language to describe persons and their long-term
care service needs becomes evident. Use of the
same information by different kinds of service
providers, regulatory agencies, and fiscal inter-
mediaries for their respective purposes would de-
crease discrepancies in decisions about Tevel of
care and about financial and program eligibility,
and would promote continuity of care.

At the Tocal provider level, a full range of
comprehensive information describing the current
status of an individual js needed. Referral de-
cisions and care plans depend on detailed infor-
mation to aveid biases toward any one type of
service and to account for all the services an
individual may need. At various times during the
course of service, reassessment of the individual
is needed to evaluate progress and to deve]op a
new goal and care plan. The comprehensive in~
formation needed to make initial referral deci-
sions and care plans is the same kind of infor-
mation necessary to evaluate progress and to
develop subsequent care plans. Since the infor-
mational needs of many types of provider of
direct care are similar, their use of the same
objective, comprehensive information base would
provide comparable data needed to make internal
program decisions and to provide a vehicle for
transferring accurate easily understood informa-
tion to other providers and to regulatory and
fiscal agencies. Similar information would not
have to be recollected and rerecorded. Deci-
sions by regulatory agencies about service eligi-
bility and level of care, and by fiscal inter-
mediaries about financial eligibility, would be
served by a subset of the data base developed by
those who ‘provide care directly. Comparable
data would be obtained across programs at the
state level, and would provide information for
communication between regulatory agencies and
fiscal intermediaries to effect cooperative
decision-making.

Health planning agencies and policy-makers
do not have adequate access to the information
currently being used by providers of direct care.
Too often, the decisions of such planners and
policy-makers rely fully on population projec-



tions, statistics of previous utilization, and
political pressures. Comparable information
about the characteristics and service needs of
individuals who seek and who receive long-term
care would provide indicators of the appropriate-
ness of current utilization and the adequacy of
current resource allocation. Information for
such use requires common language assessment.

The recommended approach of collecting and
recording common language, assessment information
at the direct care level and, then, reporting the
same information or portions of it to other pro-
viders and public decision-makers does not seem
unrealistic to us. A review of current referral,
assessment, and reporting forms required by state
agencies revealed that most forms require a simi-
Tar core of information, covering sociodemograph-
ic, medical, and functioning status. Unfortu-
nately, few of the forms have specific defini-
tions for any of the items of information re-
quested; and the items are presented in different
ways. Medicare, Medicaid, and Administration on
Aging regulations require assessment, evaluation,
or care planning in some form. Consequently,
those who provide care.directly search for useful
assessment tools, expand considerable time and
energy in developing their own, express dissatis-
faction and are often penalized inappropriately
by regulatory agencies. Providers, governmental
agencies, health planners, and policy-makers
acknowledge that they need certain kinds of in-
formation in common. Those who provide services
directly also appear ready to adopt a common
language for use in the assessment of sociodemo-
graphic, functioning,and medical status of indi-
viduals in long-term care.

Long-Term Care Information System (LTCIS)

The W. K. Kellogg-sponsored project entitled
Long-Term Care Information System is training
providers in Michigan to use a “"common language
instrument" in their on-going service programs.
The assessment process inciudes use of a compre-
hensive assessment instrument and use of a trans-
Tation method to define whether and which of any
of eleven different services are needed. The
assessment information is defined specifically
(as objectively as currently possible) and in-
cludes descriptors of sociodemographic and iden-
tifying, medical, and functioning status from the
Patient Classification for Long-Term Care, plus
additional information about services received,
social support, and the availability of non-in-
stitutional Tiving arrangements. The translation
method systematically uses the assessment of
twenty items of information to project needs in
the areas of nursing, physical therapy, speech
therapy, emotional and social assessment or
treatment, housekeeping, shopping, meal prepara-
tion, non-institutional 1iving space, audiology,
opthalmology/optometry, and dental service. An
abstract form, designed as a convenient checklist
organizes all of the information in one place.
Figure I presents information about the algorithm
used to translate assessment categor1es into
needs for services.

The assessment process of the LTCIS is
viewed as a management tool by service providers
who currently use the system. Discharge planners

in hospitals for acute care use the abstract form
to record ‘information as it is obtained through -
evaluation interviews and record reviews. The
information is used as a screening mechanism to
decide whether continued planning for discharge
is needed and, if so, what remaining portions of
the form must be completed. A decision is made
about the type of Tong-term program to which the
individual will be referred. When an available
program of long-term service is located, the
completed abstract form is transferred with the
individual, as the referral form and as an objec-
tive record of the individual's status at the
time of discharge. The provider who receives
this information has a comprehensive base of in-
formation to begin.to plan immediately for the
next phase of care. Continuity of care is fac-
ilitated. The hospital retains a copy of the
completed forms for use in its own internal pro-
gram planning. An additional copy sent to appro-
priately authorized regulatory agencies and fis-
cal intermediaries (for eligibility determina-
tions) would eliminate the need to fi1l out
multiple forms and would avoid the discrepant
information bases currently used for decisions
about level of care. Aggregating the information
would allow its use for program planning and
policy-making.

Nursing homes, home health agencies, and
adult day care programs currently use the assess-
ment process of the LTCIS to decide whether indi-
viduals are eligible to receive their services.
They also use it in planning for care and to
evaluate progress over time. At the time of in-
quiry concerning eligibility, the abstract form
is used as a worksheet. Based on abstracted in-
formation, a decision is made about whether to
proceed with the admission process. At admis-
sion, or shortly thereafter, remaining assessment
information is obtained. In a team conference,
assessment information is presented, and problems
and service needs are jdentified. Discussion is
focused on developing goals and a plan for care.
The care plan is developed in writing at the con-
ference, and its directions are, then, followed.

At a subsequent time, specified in the care
plan, the individual is reassessed accord1ng to
the assessment process. A conference is held,
and progress is reviewed as reflected in the re-
assessment. Continuing or new goals and plans
are developed. Where applicable,.a discharge or
referral plan is developed, using the same dis-
charge planning procedures as in acute care hos-
pitals. When an individual is referred, a copy
of the completed assessment is transferred to
the relevant provider:for the next phase of care.
In one facility, aggregate assessment information
is being incorporated into a management effort to
determine staffing patterns and the need for
specialized services.

The assessment process of the LTCIS is also
used by long-term care providers in programs of
outreach, information and referral, home-making
service, home-delivered meals, and sheltered

_housing. The same general procedures previously
- described for determining eligibility and for re-
ferral and care planning -are followed, adjusted’

to accommodate each program's needs. We have
Tearned that the same common 1anguage, assess-

-ment instrument has been useful in each type of
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Figure 1
Translation intb Needs for Service
(Long-Term Care Information System)

Assessment Categories

Service Needs

HEARING - Impairment without cbmpensation

DENTITION - Some or no oppos1ng teeth without
compensat1on _
BEHAVIOR ORIENTATION
Disoriented some -
spheres

Wandering/Passive weekly Oriented
or more often

" Appropriate

Disoriented all -
] spheres
Wandering/Passive weekly Disoriented
or more often :
Abusive/Aggressive/Dis~
ruptive less than
weekly

Appropriate

Abusive/Rggressive/Dis- Oriented or Disoriented
ruptive weekly or

more

ACTIVITIES OF DAILY LIVING (ADL)

Bathing, Dressing, Toileting, Transferring, Bowel
Function, Bladder Function, Eating/Feeding

Dependent in 2 to 3 ADL .
Dependent in 4 ADL
Dependent in 5 to 7 ADL

Eating/Feeding by IV or Clysis
Limited Joint Motion

NON-INSTITUTIONAL LIVING SPACE - Not Available

SIGHT - Impairment without compensation

JOINT MOTION - Immobility or 1nstab111ty, .
uncorrected '

HIP FRACTURE - One year or less. Rehabilitation
program not completed.

PARALYSIS/PARESIS - One year or less. Rehab-(
iliation program not com-
pleted.

MISSING LIMBS - Rehabilitation program not com-~-
pleted.

MOBILITY LEVEL - Goes outside with help or does
not go outside.

SPEECH - Impairment six months ago or less
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AUDIQLOGY
DENTAL "SERVICE

EMOTIONAL *AND "SOCIAL "SERVICES

Oriented or Disoriented

Supervision

Supervision

Professional Assessment and Appropriate Services

Professional Assessment and Appropriate Services

.Profeésiona1 Assessment and Appropriate Services

Treatment

HOUSEKEEPING
HOUSEKEEPING ‘AND NURSING ‘BY AIDE OR LAY PERSON

HOUSEKEEPING, ‘MEAL "PREPARATION, AND NURSING BY
PRACTICAL OR PROFESSIONAL NURSE

HOUSEKEEPING, MEAL PREPARATION, AND NURSING BY
PROFESSIONAL “NURSE

HOME-FINDING SERVICES

OPTHAMOLOGY/OPTOMETRY SERVICE
PHYSICAL THERAPY

PHYSICAL THERAPY

PHYSICAL THERAPY

PHYSICAL "THERAPY

~ " SHOPPING

1

SPEECH THERAPY



program. Its use had led to the development of
systematic procedures for decision-making. Its
use has facilitated participation by all care
givers, including nursing aides, all of whom con-
tribute assessment information and inputs into
the treatment plan. Since the assessment infor-
mation is defined in specific and easily under-
stood terms, persons representing a wide range of

education and work experience have learned to use’

it. Health and social services professionals,
program managers, nursing aides, and. outreach
workers obtain assessment information that is re-
producible. If the assessment process were
adopted by the long-term care health and social

system, communication linkages between and among -

programs would be faciliated: and a means for
gathering comparable information about the popu-
lations in Tong-term care would be available.

Collection, Transmission, and Translation

It would be a sterile exercise to 1imit this
discussion to the descrdiption of applicable data
sets and their methodologic backgrounds. Data,
by themselves, even when based on good develop-
mental methods, may not be useful. In order to
make data useful, we must be concerned with how
the data are collected, how t?sy are translated,
and how they are transmitted. Too often data
are expected to answer questions without due re-
gard for such issues.

In addition to detailed knowledge about
assessment terminology, those responsible for
program decisions and planning must know some-
thing about the reliability and validity of the
data collection measures, where reliability is
expressed in terms of the conditions needed to
obtain reproducible information and validity is

expressed in terms of the understandings and uses.

that have been achieved. Knowledge of "how to
assess" is also important, that is, knowledge of
sound assessment procedures (e.g., putting the
client at ease and checking the information).

Adequacy of the technical aspects of mea-
sures and the measurement process does not, in
itself, generally lead to acceptance and appro-
priate use of data in decision-making. Health
planners and policy-makers, for example, without
specific experience concerning the benefits and
risks of service, cannot answer questions about
manpower needs solely on the basis of information
obtained through patient-oriented, assessment
schedules. To answer such questions, additional
information is needed about the effectiveness of
various types of manpower and mixes of manpower,
as well as about many factors such as legal con-
straints, economic constraints, and social and
cultural factors. Judgements and values also
enter into decision-making. If the planner or
policy-maker does not recognize that'‘patient-
oriented information does not make decisions but
provides a valid contribution to decision-making,
he or she may expect too much from the informa-
tion and wrongly discard it as inadequate. "It
- is, unfortunately, our perception that this lack
of understanding is quite prevalent among many’
who make decisions that affect the aging and
chronically i1l.

For those of us who seek to transmit and
translate the utility of patient-oriented assess-
ment information, this problem has certain impli-

cations., We have a responsibility to interpret

accurately what the data both can and cannot do.

We have the respons1b111ty to develop an under-

" -standing of the viewpoints of the provider, the

planner and the policy-maker, and help to formu-
late specific questions that require answers and
that have a chance. to be answered.. We can iden-
tify, for such users, the contribution of pa-
tient-oriented assessment to the questions; and
we can help identify the other informational re-
quirements that are needed. “In advance, we can
illustrate the informational displays and inter-
pretations that can be derived from patient-
oriented assessment, thereby minimizing the risks
of vague or unreal expectations. We can trans-
late disciplinary and organizational jargon
{often a barrier to acceptance) into common lan-
guage. In this regard, we have found that a
common language of patient status, expressed in
basic functional terms, has been very helpful.
Consumers use language of basic function regu-
larly. Legislators understand the terms of basic
functions. Sophisticated-clinicians incorporate
functional assessment into their problem-solving
processes as, for example, in the Lansbury Index
used by the rheumatologist and the New York Heart
Association Classification of Cardiac Function -
used by the cardiologist.11.12 Basic functions
are also essential components of the languages of:
the many disciplines that serve the chron1ca11y
i11 and aged. This common language facilitates
cooperative interrelationships and promotes
cross-disciplinary credibility.

Summar : ' Y

Information about persons in need of long-
term care is required for-decisions about pro-
gram management, policy-making, planning, and pa-
tient care. Many of the informational require-
ments at these levels are similar except that
more detail is needed to manage service programs
and to deliver care. Although a common language
across the system would enhance the utility of
the information, obtaining comparable assessment
information has- not been achieved because of di-
versity in recording and collecting. Reflecting
the fact that there is increasing consensus about
patient assessment, the W. K. Kellogg-sponsored
project, Long-Term Care Information System, is
training providers in Michigan to use a "common
language instrument" to derive their service
needs. From such objective detailed information,
it is possible to formulate Tess detailed, aggre-

_ gate statistics for use in decisions re1ated to

policy, planning, and program management. To be
emphasized is the importance of training both
those who collect the information and those who
use it. Training those who assess improves re-
liability and validity, while training those who
use the information is essential if they are to
draw correct inferences before making decisions.
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THE KEY COMPONENTS OF HEALTH PLANNING:

THE RHODE ISLAND MANPOWER EXPERIENCE

William J. Waters, Rhode Island Department of Health

Introduction )

Health Planning can be segmented into vari-
ous conceptual parts. For example, there are
four fundamental steps in planning: 1) system
investigation, 2) ends establishment, 3) means
selection, and 4) intervention evaluation.! Trom
the perspective of substantive content, planning
consists of: 1) what we know, 2) what we know
how to do, and 3) what we value.? Rhode Island's
recent manpower planning experience will be pre-
sented from this latter perspective.

Rhode Island's State Health Planning and
Development Agency (SHPDA) is designated under
Section 1536 of Public Law 93-641 to perform both
SHPDA and Health System Agency (HSA) functions.
The SHPDA is an administrative unit of the Rhode
Island Department of Health. The Rhode Island
SHPDA has approached its health system planning
responsibilities with two related but separable
missions in mind: . 1) the improvement of the
population's health status and 2) the improvement
of the health service delivery system in the
state.

In planning for health services, the Rhode
Island SHPDA views facilities, manpower, equip~
ment and finances as means to service ends, not
ends in themselves. The goal is to deliver the
required level of health services as efficiently
and effectively as possible.

Health manpower planning is often neglected
but nevertheless it is a critical part of the
overall health system planning process. The
existing complement of health manpower in a geo-
graphic area will have a profound impact on
health status needs identified, the demand for
health services, and the demand for facilities
and equipment. The manpower complement also has
a profound impact on the access, quality and cost
of health care. In fact, the extent of these im-
pacts makes health manpower planning more impor-
tant from a developmental perspective than health
facilities planning.

Three key health manpower categories were
included in Rhode Island's first State Health
Plan: physicians, registered nurses and den-
tists. The case of physician manpower planning
will illustrate the interplay between what we
know, what we know how to do, and what we value.

What We Know

This component of planning represents the
extent to which we understand the history, pres-
ent status and likely future condition of the
health system. This has long been the province
of health data specialists. In fact, health in-
formation specialists and health planners are
still struggling to bring their respective areas
of expertise together in a mutually beneficial
way.

In the physician manpower planning area, the
State of Rhode Island has been licensing the '1
physician manpower supply for almost 100 years.
The passage of the Medical Practice Act in 1895
was a public health milestone. The Board of
Health licensed 480 physicians in that first
year. Annual renewal of physician licenses be~
gan in 1954 in Rhode Island. However, physician
licensure information was not used for health

manpower planning purposes until very recently.
At the present time, physicians practicing in
Rhode Island .are required to renew their li-
censes every year but the supplemental informa-
tion which is required for planning purposes is
collected every three years.

Rhode Island participates in three Coopera-
tive Health Statistics System (CHSS) components:
vital statistics, manpower and facilities. The
Rhode Island SHPDA subcontracts with Rhode Island
Health Services Research, Inc. (SEARCH) to col-
lect, process and distribute CHSS health data.
The SHPDA has used two primary sources of infor-
mation regarding the currént supply of physi-
cians in the state: 1) the CHSS supplement to
the physician relicensure survey has been uti-
lized since 1975 and 2) the SHPDA also uses
American Medical Association (AMA) Masterfile
information which is reported by the AMA and the
Health Resources Administration (DHHS).

Recently,."second location of practice" was
‘added to CHSS relicensure supplement. Location,
principal specialty practiced and hours of pa-
tient care at the second location of practice
are now collected. This addition will improve
analysis of physician manpower availability
around the state.

In 1975, there were 1,433 nonfederal physi-
cians providing patient care in Rhode Island or
154 such physicians per 100,000 population ac-
cordlng to the CHSS relicensure survey (includes
D.O0. s) The AMA Masterfile produced a higher
estimate of the number of physicians for the same
year: 1,487 physicians or 160 physicians per
100,000 population.” (See Table 1). 'Rhode Island
has the sixth highest physician ratio in the na-
tion.
’ Table 1
Rhode Island Physician Manpower Supply

1975 and 1977%

Source Number| Rate Per 100,600 Population
CHSS
Relicensure
Survey
1975 1,433 154
1977 1,403 151
AMA
Mastexfile
1975 1,487 160
1977 1,577 170 )

*Nonfederal Physicians Providing Patient Care

In 1975, the CHSS relicensure survey pro-
duced an estimate of 647 primary care physicians
or 70 primary care physicians per 100,000 popu-
lation. Primary care physicians are defined to
include the specialties of.general and family
practice,\geueral internal medicine, pediatrics,
and obstefrics and gynecology. Primary care
physicians equaled 45 percent of the 1975 physi-
cian supply. (See Table 2).
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Table 2
Rhode Island Primary Care Physician Supply
1975 and 1977 Estimates*

Primary Care Physicians
1975 1977
Number 647 603
Rate Per
100,000 Population 70 65
] Per Cent of
Total Physician Supply| 45% 427

*Nonfederal Physicians Providing Patient Care

Two alternative methodologies have been
utilized to project Rhode Island's future physi-
cian supplies.7 In the first method, AMA
masterfile data by specialty were used as the
bases for a least squares estimation of the
likely future supplies of physicians by spe—
cialty. In the second method which was used to
project total physician supply only, Rhode
Island and U.S. AMA masterfile data by spe-
cialty type were used as the bases for a least
squares estimation of Rhode Island's likely per-—
centage of future national physician supplies.
This projected percentage allocation was then
coupled with the Graduate Medical Education Na-
tional Advisory Committee's (GMENAC) projections
of national physician supplies to project the
State's future supplies of physicians.

Projection method one indicates that in
1990 Rhode Island will have a total physician to
population ratio of 220 per 100,000. Projection
method two indicates that in 1990 Rhode Island
will have a total physician to population ratio
of 306 per 100,000. Further, according to
method one which is admittedly a crude method,
Rhode Island's primary care to total physician
percentage could continue at 42 percent through
1990 even though ‘the absolute number of primary
care physicians is projected to increase from
647 in 1975 to 880 in 1990. (See Table 3).

Table 3
Projected Physician Supply
In Rhode Island 1990%

Rate Per
100,000
Projection Number Population Per Cent
Method One
Total Physicians| 2076 220 100%
Primary Care 880 93 427
Method Two 2883 306 100%

*Nonfederal Physicians Providing Patient Care

Unfortunately, the numbers of physicians
completing the CHSS supplement to the physician
relicensure. survey appears to be declining. This
declining response rate may be related to the

48

SHPDA's physician manpower planning activities.
If this is the case, the accuracy and reliability
or viability of physician manpower planning may
become a serious issue in the near future. The
State of Massachusetts has already been con-
fronted with this issue.

Another grave issue which faces health man~
power planning is the proposed cutoff of the
CHSS manpower component funding. Existing local
funds and national manpower data are not adequate
for health manpower planning.

What We Know How To Do

It is one thing to be able to describe the
existing health system or to predict the future
condition of the system; it is entirely another
thing to decide if the system is good, bad or
indifferent. Such judgements depend to a large
extent on our ability to develop appropriate
standards. Health manpower planning standards
should be grounded in the technologies of health
planning and epidemiology. Health manpower plamn-~
ning standards are usually based on either pro—
fessional judgements about need and/or demand for
health manpower, or the empirical deployment
rates of operating health care delivery systems.

In the past, health manpower planning has
not been well integrated with health system plan-
ning. Health system planning has focused mainly
on facility considerations. Leadership in health
manpower planning has frequently been provided by
the educational sector.

As stated previously, the Rhode Island SHPDA
placed a high priority on health manpower plan-
ning. The SHPDA identified physician manpower
standards which had been organized for the Bu-
reau of Health Manpower (DHHS).l0 1In addition,
the SHPDA produced two Technical Reports (#13
and #20) in an effort to determine appropriate
standards for physician supply in Rhode
Island.l1512 These Technical Reports and other
physician manpower analyses indicate that Rhode
Island shares the three major physician manpower
problems of the nation: 1) an impending surplus,
2) specialty maldistribution, and 3) geographic
maldistribution. 1In the second Technical Report
(#20), physician supply standards were utilized
to estimate Rhode Island's physician require—
ments simultaneously by specialty and geography.
A physician panel was utilized to define primary,
secondary and tertiary level physicians. Four
different types of standards were employed: 1)
U.S. professional judgement standards, 2) Kaiser-
Permanente (HMO) empirical deployment standards,
3) British National Health Service empirical de—~
ployment standards, and 4) Canadian professional
judgement standards.13,14,15,16 (For example,
see Table 4). The four sets of standards were
compared with Rhode Island's existing (1977)
physician supplies. Primary (22), secondary (4)
and tertiary care (1) geograghlc areas were uti-
lized in these comparisons.



Table 4
Physician Manpower Requirements

Total Rate
Standards Per 100,000 | Primary Care
Population Proportion
U.S. Professional
Judgement 159.4 50%
HMO Empirical
Deployment 90.0 547
British Empirical
Deployment 115.2 407
Canadian Profes-
sional Judgement 150.4 547

The following statements can be drawn from
comparisons of existing physician supplies with
the standards: that Rhode Island's total supply
of physicians is probably excessive, and that
Rhode Island's proportion of primary care physi-
cians is probably deficient (See Table 5).

These findings take on added significance when
they are coupled with projections of an increas—
ing total physician supply in the state and a
continuing primary care physician proportion
which is inadequate. If projections of increas-
ing physician supply in Rhode Island are accu-
rate, Rhode Island will have a clear surplus of
physicians according to all four standards and
the proportion of primary care physicians will
be less than most standards. If just the num~
bers of general and family practitioners are
considered, the primary care situation becomes
more serious.

Table 5

Rhode Island's Physician Supply (1977)
In Relation To Four StandardslsZ2,3

Primary Total

Standard Physicians | Physicians

U.S. Professional

Judgement -28% -11%
HMO Empirical

Deployment +35% +66%
British Empirical .

Deployment -62% +227
Canadian Professional

Judgement -28% - 5%

1Per Cent Above Or Below The Standard
Adjusted Standards
3Ful1-Time Equivalents

In addition to geographic deficiencies
which were noted in Technical Report #20,.a geo-—
graphic maldistribution of primary care physi-
cians can be identified in Rhode Island by the
fact that seven Primary Health Manpower Shortage
Areas have been designated in Rhode Island by
the U.S. Secretary of Health and Human Services.
Four of these areas are located in densely popu-
lated inmer-city sections and three of the areas
are located in the rural sections of the state.

The technology for establishing physician
manpower standards is still relatively crude and
untested. However, the last four years have
produced a burst of interest and activity in the

area. In the near future, we can anticipate the
emergence of physician manpower standards which
will enjoy wide agreement and use. The matura-
tion of this technology will attract the average
health planning agency into physician manpower
planning. . «

" What We Value

Comparing the existing situation to stan~
dards will help to define problems and/or goals.
In physician manpower planning, shortages or ex-—
cesses may be identified in total numbers and/or
specialty distributions and/or geographic dis-
tributions and/or institutional distributions.
Once potential problems and/or goals are identi-
fied, there is a number of intervention options
which exist:

* do nothing,
promote voluntary action,
institute financial incentives,
stimulate market forces, and
regulate supply.
The choice of the most appropriate intervention
is ultimately a value decision.

In the face of a projected physician sur-
plus and associated costs, the staff of the
Rhode Island SHPDA recommended a certificate-of-
need program for physicians in the state. As
envisioned by the staff, this program would rep-
resent an extemsion of the current physician 1i-
censure process. In the future, physicians
seeking licensure in the state would be required
to meet '"need" tests as well as competence tests.
The program would not coerce physicians in any
way, it would simply limit their choices of
practice settings. Physicians would not be told
where they must practice, rather they would face
bounded choices with respect to where they could
voluntarily choose to practice. The staff
viewed the certificate-of-need proposal as the
most effective way of avoiding a physician sur-
plus and of producing a more ideal distribution
of physicians by specialty and geography.

However, under the structure of Public Law
93-641, the final value decisions in planning
rest with the Statewide Health Coordinating
Council (SHCC). The SHCC is a consumer majority
body which also contains representation from a
variety of health professionals. The Rhode
Island SHCC rejected the concept of certificate-
of-need for physician manpower. They did this’
after receiving negative reactions to the con-
cept from physicians and others at special Coun-—
cil meetings and public hearings. 1In fact, the
idea of certificate-of-need for physician man-
power did not generate support from any segment of
the Rhode Island community.

Nevertheless, the Rhode Island-SHCC was suf-
ficiently concerned with potential physician sup-
Ply problems to make the following recommenda-
tions:

"IT IS ESTIMATED THAT THE NUMBER OF NON-

- FEDERAL PHYSICIANS (MD AND DO) PROVIDING
ACTIVE PATIENT CARE IN 1980 IS APPROXI-
MATELY 1780 OR APPROXIMATELY 190/100,000
POPULATION AND THAT THESE REPRESENT AP-
PROXIMATELY THE PROPER NUMBER OF PHYSI-
CIANS TO FULFILL THE HEALTH CARE NEEDS

% % ¥ %
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OF RHODE ISLAND CITIZENS. ACCORDINGLY,
IT IS RECOMMENDED THAT THE RHODE ISLAND
MEDICAL SOCIETY WORK COLLABORATIVELY
WITH THE RHODE ISLAND DEPARTMENT OF
HEALTH, THE HOSPITAL ASSOCIATION OF
RHODE ISLAND, THE STATEWIDE HEALTH CO~
ORDINATING COUNCIL, AND WITH THE REGIONAL
HEALTH PLANNING COMMITTEES TO MONITOR THE
TOTAL NUMBER OF PHYSICIANS ACTIVE IN PA-
TIENT CARE IN THE STATE AND IN EACH RE-
GION. WHENEVER THAT NUMBER EXCEEDS
APPROXIMATELY 1800 OR APPROXIMATELY 195/
100,000 POPULATION (WHICHEVER IS THE
SMALLER NUMBER) ON A STATEWIDE OR RE-
GIONAL BASIS, EACH HEALTH CARE INSTITU-
TION AND REGIONAL HEALTH PLANNING COM-
MITTEE WITHIN EACH REGION SHOULD
ENCOURAGE ONLY NEEDED PHYSICIANS OR
NEEDED PHYSICIAN SUBCATEGORIES TO ENTER
PRACTICE IN THAT REGION,"19

“IN 1985 THE PERCENTAGE OF THE TOTAL
NUMBER OF NON-FEDERAL, ACTIVE PATIENT
CARE PHYSICIANS WHO SPECTALIZE IN PRI~
MARY CARE IN RHODE ISLAND SHOULD EQUAL -
APPROXIMATELY 50 PERCENT OF THE NON-
FEDERAL ACTIVE PATIENT CARE PHYSICIANS.
THIS RATIO SHOULD BE MONITORED ON A
REGIONAL BASIS. UNTIL THIS RATIO IS
REACHED, EACH HEALTH CARE INSTITUTION
WITHIN EACH REGION SHOULD ENCOURAGE
ADDITIONAL PRIMARY CARE PHYSICIANS TO
ENTER PRACTICE IN THAT REGION."19

While there are many problems associated
with a voluntary approach ‘to managing physician
supply,’ the Hunterdon, New Jersey interlude of
success in this area indicates that it is not
impossible.20

Conclusion

The key ingredients in planning are: 1)
what we know, 2) what we know how to do,. and 3)
what we value. The physician manpower policy
which was recently adopted by the Rhode Island
Statewide Health Coordinating Council includes
elements of all three of these key ingredients.
Of course, "what we know," "what we know how to
do," and "what we value" in physician manpower
planning will change over time. As a conse-
quence, policy recommendations may shift in the
future.
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AP?LICATIONS FOR HEALTH MANPOWER DECISIONS AT THE STATE LEVEL

Lewis Dars, New Jersey ﬁepartment of Higher Education

I would like to thank the National Center-
for Health Statistics for their invitation to
speak to you on the use of manpower data to make
state level health manpower policy decisions. I
think I can best address this issue by discussing
what the Department of Higher Education's re-
sponsibility is with respect to manpower planning
and the process and research that we use to
address manpower questionﬁ.

The New Jersey Department of Higher Educa-
tion and its Board of Higher Education were
established by the Higher Education Act of 1966.
Under the provisions of the Act, the Board was
given exclusive jurisdiction over higher educa-
tion in the State with two specific responsibil-
ities that initiated our current activities. The
Board was required to first develop and maintain
a long range master plan addressing the higher
education needs of the citizens of the State and,
second, to review and approve all publicly sup-
ported educational programs at the public, and
most of the private institutions.

Specifically, the Office of Health Profes-
sions Education, within the Department of Higher
Education, undertook the development of a master
plan in the health area. In 1973, the Board
approved the first Health Professions. Education
Master Plan (HPEMP). That plan is based upon the
following five objectives:

1. To set guidelines for a network of
educational programs to meet the chang-
~ing needs for health care in the State.
it

2. To end the fragmented, unsystematic
approach to creating programs often as
a response to crisis situations or the
enrollment demands of a particular in-
stitution of higher education or the
unexamined demands of professional
groups.

3. To create a research instrument which
will assess current supply, utilization
rates and the projected demand for
health professionals by 1985,

4. To open institutional and public dis-
cussion on major health issues and
recommend their possible solutions and
develop appropriate policy as they im-
pinge upon the responsibilities of
institutions of higher education.

5. To establish a framework within which
an effective statewide advisory agency
can assist the Department and Board of
Higher Education in planning and devel-
oping collegiate level health profes-
sions education programs.

While the HPEMP addresses a wide variety of

issues such as the team concept; accreditation,
licensure and certification; continuing educa-
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tion; and regionalization and institutional coop~
eration in the use of education resources, it
also is primarily concerned with the quantitative
manpower and specific qualitative programmatic
needs for a variety of health occupations. A
major section of the Plan is devoted to estab~
lishing estimates of the types of health manpower
which would be required in New Jersey to staff an
effective health care delivery system. It is
obvious that, from a planning’ point of view, it
is important to assess whether or not additional
manpower is needed prior to the approval of
costly health professions, education programs.

Wherever possible, the question of manpower
needs was addressed quantitatively. This re-
quired the development of an initial data base
and a projection methodology. Of the 25 occupa~-
tions that are addressed in the Plan, baseline
data was available for only 19 professions. Much
of the data were drawn from the various associa-
tions and the census. While important questions
were raised about the data's completeness, it was
the best available information. Accordingly, we
proceeded to incorporate these data into our
forecasting equations.

The methodology and data presented in the
HPEMP has been used by the Department, the
various institutions of higher education, and
other planning groups to address a wide variety
of issues, such as:

1. What health professions will be needed

" in the future? How many educational
programs will satisfy this need and in
what parts of the State?

2. Should facilities be expanded and/or new
facilities be built to train health
professionals?

3. Should current enrollments be allowed to
expand in certain programs?

4, To what extent will a new health facil~
ity (i.e., hospital, nursing home, etc.)
once it is completed, have the necessary
manpower to operate efficiently?

5. What will the future employment opporfu—
nities for graduates of health profes-
sions education programs be?

More recently the following questions were
addressed:

1. 1Is there a need for a new medical school
in the southern part of the State?

2. What is the appropriate educational
policy with respect to nursing enroll-
ments and programs?

3. Can one address the geographic and spe-
cialty maldistribution problem that



exist in the area of medical and den-  [Or State planmers to have a meaningful impact

tal services? on public policy.

In order to improve our ability to quanti~
tatively address these issues the Department
undertook the task of implementing a data base
similar in scope to the CHISS. Each licensed
health professions is now surveyed on a regular
basis. Information is collected on a variety of
socio~economic and demographic variables. The
data are'computerized and put in an interactive
format for retrieval.

These data form our baseline upon which
projections of supply and demand -are developed.
Supply projections are developed by applying data
relating to workforce separation rates due to
death, retirement, and job mobility. The finish-
ed product of these calculations is a point esti-
mate of future manpower supply (5 or 10 years
hence) which is then compared to our projections
of demand.

The projections of demand are developed by
comparing the distribution of manpower to such
factors as population size, age, income, and
health status. Further adjustments to the demand
projections are made to reflect the future impact.
of a national health insurance progvam. The com-
parison of these projections indicate whether or
not we can reasonably expect a surplus or shortage
situation in the future for a given occupation.
These. projections are carried out on a continuing
basis and form one of the reference points upon
which decisions are made respecting new program
approvals.

Examples of such projectioms are presented
in figures 1 and 2. They represent the estimates
of the need for physicians and nurses. Figure 3
presents a different use of our data base to
examine the employment pattern of .nurses hy levels
of nursing education and age. As indicated in
Figure 4, attrition of nurses from hospitals var-
ies inversly with the level of education.

Based upon the projection of need for
physicians, the Department sought legislation to
implement a Graduate Medical Education Program
in order to provide direct state support to
physicians residency programs to attract more
physicians to the State and a Physicians -~ Dentist
Loan Redemption Program to place physicians and
dentists in.unlicensed areas of the State. In
return for such services, the State will reddem
up to 857 of their indebtness for three years
practice.

With respect to the projections on nursing,
a number of recommendations were developed de-
signed to address the current shortages within
acute care facilities. Theserecommendations,
which were adopted by our Board of Higher Educa-
tion in July of this year, deal with educational,
practice setting and economic issues,

I want to thank you for this opportunity
to share our experiences with you. Before I end,
however, I would like to emphasize that the
development of data systems similar to CHISS has
provided, at least in one state, an opportunity
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Figure 1

Supply, Demand and Need for Full-Time Equivalent Physicians

Under Immigration Restrictions of P.L. 94-484
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Figure 2

REGISTERED NURSE DEMAND AND SUPPLY PROJECTIONS
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Figure 3

PERCENTAGE OF NURSES IN HOSPITALS
BY DEGREE AND AGE
.
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ﬁEVELOPMENT AND USES OF MEDICARE DATA FOR HEALTH PLANNING
James D. Lubitz, Health Care Financing Administration

Introduction

For the past three years, the Health Care
Financing Administration (HCFA) has been
developing data from the Medicare Statistical
System (MSS) for health planners. HCFA's
efforts were motivated initially by the desire
of the Bureau of Health Planning that Health
Systems Agencies (HSAs) receive the same
Medicare data reports that were already being
distributed to the PSROs and by HCFA's wish to
expand the applications of Medicare data
into new fields. This paper describes the
work done at HCFA to produce planning data
from the MSS, possible applications of the
information, problems encountered, and plans
for future work. It also points out some
lessons learned about what is involved in
producing planmning data for local agencies
from a large national data system.

The Medicare Statistical System

A discussion of the development of data
for health planning from the MSS must begin
with a description of the system itself. The
nature of the system defines the range and
types of data that can be derived from the
Medicare program. By and large, the MSS is a
by-product of the administrative record-keeping
system of the Medicare program. This system
must keep track of the eligibility of enrollees
and of the benefits they use. It must keep
track of the certification status of institutional
providers. And, it also must keep track of
payments made for covered services. The
system is huge. In 1977, records were maintained
on 26 million active enrcllees, 17,300 partici-
pating institutional- providers, 'and 123
million bills for services were processed.

The basic data files of the MSS parallel
the major files of Medicare's administrative
gystem. As figure 1 at the end of the text
shows, there is an enrollment file containing
demographic data including age, sex, race,
state, county and zip code of residence, and
eligibility information for all enrollees. The
single most important item is perhaps the
unique Medicare identification number. As
will be seen, this allows use of service by
individuals to be followed across types of
services and through time. The file also
contains information on date of death so that
an important health outcome measure can be
linked to records on use of services. ’

There is an institutional provider file
with information on hospitals, skilled nursing
facilities, home health agencies and independent
laboratories certified for Medicare participation.
The information in this file includes the
institutions' size, location, and type of
control. Just as each enrollee has a unique
ID number, each institutional provider also
has a unique identification number.

The third major type of file contains
records of services used under Part A of
Medicare -- hospital, skilled nursing facility
or home health agency services. The construction
of a hospital stay record file illustrates how
these files operate. The claim submitted by a

hospital for services to a Medicare enrollee
contains information about the hospital stay
including admission and discharge dates,
charges and reimbursement, and, for a 20-
percent sample of discharges, principal
diagnosis and surgical procedure. The claim
also has the Medicare identification number

of the enrollee and the hospital. Using

these two numbers, information in the hospital
claim is linked to information on the enrollment
and institutional provider files to create a

new file where each record contains information

about a hospital stay (figure 1). It is
important to emphasize that this system does
not rely on the bill for any information
beyond that about the stay itself. Items such
as residence or age of the patient are from
the central enrollment files not from the
bill.

The last major type of file (not illustrated
in figure 1) in the MSS provides information
on the use of Medicare Part B services, the
most important of which are physician services.
These files are based on information submitted
by the Medicare carriers for payments they
make for Part B services and include data on
the physicians submitted charge, the amount
Medicare allowed, Medicare reimbursements, and
the number and type of services received. As
with hospital bills, the bills for Part B
services are linked to the information in the
enrollment file through the enrollee's
Medicare number. At this time, no system is
operating nationally to identify the physician
supplying the service. Thus, physician
service data cannot be aggregated on physician
characteristics as hospital data can be on
hospital characteristics. This explains why
patient origin data for Medicare physician
services cannot yet be developed at the
national level.

Advantages and Limitations of the Medicare

Statistical System for Health Planning Data

The nature of the Medicare Statistical
System gives it both inherent advantages and
limitations as a source of data for health
planning. These are summarized in Table 1.

One obvious advantage is that because Medicare
is a national program with uniform eligibility
requirements and benefits, the MSS provides a
complete national picture of program experience
using uniform definitions. Hospital data can
be aggregated by residence of the beneficiary
or by location of the hospital for areas as
small as zip code areas or counties up to
larger areas like health service areas, states,
or regions, and compérisons among different
areas can be made. This follows because the

‘system is based on unit records rather than

aggregate reports. This means that there

is great flexibility in producing data by any
combination of variables desired. Another
advantage is that data are produced as a
by-product of administrative processes without
the cost of special surveys. The MSS has
been in operation since Medicare's beginning
in 1966, and can provide a longitudinal
perspective on program use.
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TABLE 1

Some Advantages and Limitations of the Medicare

Statistical System for Planning Data

ADVANTAGES

1. National program

2. Various levels of geographic aggregatlons

5. Unit records e

4. Low cost vs. special surveys

5. Continuous since 1966

6. Data on population at risk

7. Unique person ID .

LIMITATIONS

1. Restricted to persons 65 and over

2. No data on non-covered services

The system contains data on the entire
population-at-risk, all Medicare enrollees,
whether or not they ever use any benefits.
This facilitates the computation of rates of
use of services and means that studies can be
done on non-use, as well as use, of program
benefits. In addition most enrollees join the
program at age 65 and remain covered until
they die. Thus, the problem of persons
dropping their coverage is not a significant
one for longitudinal cohort studies.

The unique enrollee identifier expands
the range of the system for analysis. Records
for the same person can be linked through time
and across different types of benefits.to
carry out studies not possible with cross-
sectional data systems. ¥or example, studies
have been performed on multiple hospital
admissions for the same person. It was found
that from 1974 to 1976, 49 percent of all
enrollees were admitted to the hospital at
least once, and 26 percent were admitted more
than once. Studies now underway using this
record linking capability include a study of
the total program cost of selected surgical
procedures, a study of the utilization and
cost of services in the last years of life,
and a study of mortality after common surgical
procedures.

The uses of Medicare data for planning
are limited by the groups of people and
. benefita covered by the program. Medicare
coverage, of course, is limited to the .aged
and certain disabled persons. The data give a
good picture of program use by the aged in
specific health service areas since an estimated
95 to 98 percent of the entire population aged
65 and over are enrolled in Medicare. The
aged account for a substantial portion of
total health care use. According to the
National Center for Health Statistics, personms
aged 65 and over accounted for one-fourth of
all hospital discharges and one-third of all
days of care in the United States. To some
extent patterns of Medicare hospital use may
parallel hospital use by the entire population.
This was suggested by a study in three New
England States that compared Medicare patient
origin data with patient origin data for the
entire population and showed that, in general,
the same conclusions were reached regardless
of which source was used. (Wennberg and
Gittlesohn, 1980).

The scope of Medicare data is also
limited by the benefit structure of the
program. Hospital services are well covered,
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as are physician services after a $60 deductible,
so the MSS will have a nearly complete record

of use of these services. However, for

nursing home services, coverage is limited to
stays in certified facilities at the skilled
level of care, and only following an inpatient
hospital stay. Medicare expenditures comprise
only 5 percent of total nursing home expenditures
from public funds. Additionally, the MSS

cannot, of course, provide data on services

not covered at all by Medicare such as out-
patient drugs or dental.

Data for Health Planning

In addition to the regular reports on
enrollment and program use, and special
research reports which are often of interest
to planners, several reports have been developed
specially for health plapning. They include
reports on enrollment, MEDPAR reports giving
profiles of hospital use, a report on rates of
hospital use in health service areas, and
hospital patient origin and destination
reports.

Enrollment tables begimming with 1974
data at the health service area have been
distributed to all HSAs, and county level data
will be sent out very soon. We feel a major
use of these data is to provide estimates of
the total aged population at the county level
in the years between censuses. County level
census estimates are often not available for
the aged. Even where such estimates are
available they are not likely to provide the
detailed age, sex and race breakdowns available
from Medicare.

The MEDPAR report, a set of 21 tables for
each health service area, present hospital,
health service area, regional and national
profiles of various aspects of hospital use,
including distribution of cases by age, sex,
and race, and average length of stay by day of
the week of admission and discharge. These
tables have been sent to HSAs beginning with
1974 data. We feel plammers might use the
tables to identify areas for further study.
For example, one MEDPAR table focuses on long
staying patients. Data from this table for HSA 2,
Hudson County, in New Jersey, are shown in
table 2. The table focuses on patients with
stays of over 4 weeks. In this HSA, 12.3
percent of the patients had long stays, a
higher percent than the HHS region II average
of 10.6 percent or the U.S. average of 5.6
rercent. As the table shows, hospitals D and
G are especially high in the percent of long
stay patients. Planners at the local agency
might be able to evaluate these data together
with knowledge about their hospitals to decide
whether further study of subjects like the
availability of post-hospital placement
facilities is in order.



TABLE 2
Medicare Enrollees Aged 65 and Over: Long
stay cases (29 days and over) as a percentage
of all cases, Hudson County, N.J. HSA3, 1977

AREA PERCENTAGE
United States 5.6
HHS Region 02 10.6
HSA 3 12.%
Hospital A 1.3
B 14.6
c T.4
D 16.9
B 7.0
T 13.9
G 18.4
H 11.0
I 11.0

NOTE: Data are based on a 20-percent sample
of Medicare discharges.

A report on rates of Medicare discharge,
days of care, and average length of stay will
be sent to HSAs in a few months. The data
should be useful 1o health planners in~identi-
fying cross-sectional variations and trends in
hospital use for their areas compared to other
areas.

As noted earlier, the records of hospital
stays in the MSS contain information on the
residence of the patient and location of the
hospital. Using these two data items, patient
flow tables have been generated, taking
advantage of the MSS's ability to record out
of area use by the residents of an areas,
due to the system's national coverage. While
the 3 reports just described were extensions
of data already being produced, the patient
flow reports represent an information package
developed specially for HSAs.

Patient origin and destination tables‘at
the health service area level, and patient
origin tables at the hospital and county level
have been prepared. In addition, patient
origin tables at the hospital and zip code
level have been developed for a few areas.

The data could be used to help in the definition
of service areas for hospitals and to examine
the flow of monies on behalf of residents in
one area to providers in another area. Table
3 gives an example of patient origin data at
the hospital and county level. The table is
part of the set for HSA 7 in Santa Clara
County, California. The table illustrates the
different patient origin patterns at Stanford
University Hospital where only 41 percent of
Medicare patients come from Santa Clara County
in contrast to that of Good Samaritan Hospital,
where 85 percent of the patients are from
Santa Clara County.

TABLE 3 .
Medicare Enrollees Aged 65 and Over: Patient
Origin Data, Santa Clara, CA HSA 7, 1977

County of Number of Percent of
Residence Discharges Discharges
GOOD SAMARITAN HOSPITAL OF SANTA CLARA
Total 2202 100
Santa Clara 1880 85
Monterey 39 : 2
Santa Cruz 25 1
STANFORD UNIVERSITY :HOSPITAL
Total 5102 100
Santa Clara 2099 41
San Mateo 1447 28
Alameda 265 5

NOTE: Data reflect hospital bills received
and processed in the Medicare Statistical
System as of September, 1980.

Lessons and Plans for the Future

In the three years Medicare data have
been distributed to planners, a number of
issues have arisen. One concerns the amount
of effort HCFA should devote to developing
data for planning. In a survey of 6 HSAs
conducted last summer, we found that HSAs
would like additional HCFA efforts in four
areas. (Garfinkle and Iubitz, 1979).

First, we found that HSAs want as much
geographic detail as possible in the data
packages: For instance, HSAs want enrollment
and patient origin and destination data at
least the county and preferably the zip level.
Along with this, areas with substantial
non-whité populations wanted race breakdowns
not shown in the tables.

Second, HSAs expressed an interest in
receiving new types of data, principally
reimbursement data for Medicare services to
their residents. They observed that expenditure
information is the hardest kind of information
to obtain. They also expressed interest in
long term care and physician service data.
Data on these subjects, as opposed to hospitals,
are not generally well-developed and HSAs felt
that HCFA would be a possible source.

The third major area of interest to the
HSAs surveyed was special requests. A set of
tables designed for all HSAs obviously cannot
be tailored to address every topic of special
interest for an individual agency. HSAs
wanted t6 be able to contact someone in HCFA
for data for special studies or to obtain
tapes to do their own analyses.

The fourth area involved comments from
the HSAs surveyed that we should increase our
efforts to publicize Medicare data and explain *
their nature and uses. Apparently, HSAs were
more familiar with National Center for
Health Statistics and Census data than Medicare
data. This is understandable since these
agencies are older and exist primarily to
produce and disseminate data, while our data’
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is a by~product of administering the Medicare
program. HSAs-felt that if they understood
more about the MSS, they would find more uses
for the data. They suggested a "users

guide" to Medicare data for planning, ex-
plaining the Medicare program, the nature of
Medicare data and their applications.

The desires of HSAs for additional HCFA
activities in the field of data for planners
raise the question of the amount of effort
this program should receive. HCFA is not
required to produce data for planmers; the -
work is a by-product of our main work of
studying Medicare's impact on beneficiaries
and providers. An idea of the effectiveness
of our data for planning would be helpful in
allocating resources, yet we must depend on
unsolicited comments or on special surveys to
learn how our data are used since we have no
regular contact with HSAs. We have found we
get enthusiastic praise from about 10 HSAs and
silence from the others. In the absence of a
clear idea of what our data are worth to
" planners, it is difficult to decide how much

to devote to this sort of work.

A related problem we face is deciding
what kinds of information reports to produce.
Again, because there is no administrative
relationship between HCFA and the HSAs, we
have relied up to now on our own judgement and
advice from the Bureau of Health Planning for
jdeas. While we have the best knowledge of

" what the MSS can produce, we are not sure we
have the best idea of what information is most
useful.

The issue of data accuracy has also
arisen in regard to both present and proposed
activities to develop planning data. This
issue arises because as data are shown at
finer levels of detail and as new types of
data reports are developed, the chances for
inaccuracies increase. Data that are adequate
at the national, regional or state levels may
be inaccurate at the county or zip levels.

For example, based on comparisons with. Census
data, there is reason to suspect that there
may be problems in coding county of residence
in the Medicare enrollment file in areas like
Virginia that have independent cities.
Mis-allocating enrollee counts between an
independent city and an adjacent county would
not affect a national or even state total, but
would result in misleading county level
information. An enormous amount of effort is
required to assure data accuracy and to warn
users of data problems. But if the effort is
not made, and planners discover an inaccuracy,
they could lose confidence in the data.

Another issue concerns the usefulness of
our MEDPAR hospital data for HSAs in states
with a hospital discharge data system providing
data on the entire population. BEven in these
areas we feel MEDPAR tables might be employed
to validate other data, for making comparisons
with other HSAs and with regional and national
averages, and to obtain ideas for new hospital
utilization profiles.

In the next year or two, we plan to
undertake three projects in the area of
planning data. The first is to attempt to
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develop data packages giving service~specific,
data on Medicare reimbursements at the county
and health service area levels. The data
fields are already in the MSS, but the project
will require a good deal of manipulation of
large data files. The information should prove
to be useful not only to planners, but for
internal studies as well.

The second area of work will be to
further examine the extent to which Medicare
utilization and expenditure patterns parallel
patterns for the entire population. We are
planning a small study to compare patient
origin data on Medicare enrollees and on all
age groups in five sites.

The third area is to try to increase our
efforts to obtain suggestions and advice from
planners on our program to produce planning
data. One of the tasks in a grant from HCFA
to the American Health Planning Association
will be to assess this program and guide us in
making our efforts more useful to planners.
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POTENTIAL USES OF MEDICARE DATA FOR EPIDEMIOLOGICAL AND EVALUATION STUDIES
Paul W. Eggers, Health Care Financing Administration '

Introduction

The Medicare statistical system has a
number of special characteristics which make
it particularly useful in various types of
health research. Briefly, they are as follows:

First, there is comprehensive coverage.
Almost all persons age 65 and over in the
United States are enrolled for Medicare. The
major exceptions are those persons who do not
have sufficient quarters of coverage under the
Social Security program. As a national
program Medicare has uniform definitions and
benefits across the nation, thereby making
regional comparisons possible.

Second, the statistical system consists
of unit records. Bills are submitted in unit
record form thus enabling separate breakouts
of use and expenditure by service such as
inpatient, outpatient, home health, skilled
nursing facility and physician services.

Third, there is a unique person identifier,
based upon the social security number. This
identifier is present on all bills, thus
enabling one to link use to specific individuals.

Fourth, there is a unique identifier for
each institution. With these identifiers
utilization can be related to a specific
institution.

Fifth, Medicare data have been collected
since July 1, 1966 (when the program began),
thereby providing the basis for longitudinal
studies of Medicare use. Not all of the
research data files, however, go back to 1966
but each year, each file adds another year of
experience.

Sixth, there is a definable and known
population-at-risk -- the Medicare beneficiaries.
Therefore, it is possible to calculate rates
of use of services and reimbursements, something
not possible for Medicaid beneficiaries
for instance. Individuals and providers can
be identified according to geographic location
down to zip code area and county, thus,
providing the opportunity to aggregate data to
almost any definable geographic, political
or health related area (e.g., county, states,
SMSA's, PSROs, or HSAs).

Finally, data are collected as part of
the Medicare billing system. Unlike survey
data, non-response is, essentially, not a
problem with a claims data system. This
method is unobtrusive and thus, does not
depend on the-cooperation of the individual
nor is it subject to recall errors or bias of
response. As a by-product of the Medicare
administrative system, it is a low cost
system.

Epidemiological Studies

One potential use of Medicare data in the
area of epidemiology is to study the relationship
between use of services and antecedent work
history. The potential for this kind of study
is currently being investigated by the Office
of Research and Statistics in the Social
‘Security Administration. It involves linking
a Social Security data file, the Continuous
Work History Sample with a Health Care Finanging
Administration (HCFA) file, the Contimmous
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Medicare History File. This is feasible
because of one of the strengths of the data
gystem just described, i.e., the unique
enrollee identifier which is based upon the
social security number. This number serves as
the basis for both the Continuous Work History
Sample and the Continuous Medicare History
Sample. The Medicare History Sample isg a
5 percent sample of all Medicare beneficiaries
selected on the basis of the last two digits
of the social security number. . The Work
History is a 1 percent sample of social
security beneficiaries, also selected on the
basis of the last two digits of the social
security numbers. The two ‘samples are
"nested" samples. That is, the 1 percent
sample used in the Work History Sample is a
subset (with some exceptions) of the 5 percent
sample used in the Medicare History

Table 1 at the end of the text shows the
approximate sample sizes for these two data
files. Overall, there are 22 million social
gecurity beneficiaries in the United States.
The 5 percent Medicare History Sample thus
containg, as of 1974, information on approxi~
mately 1.1 million persons. A 1 percent
Medicare History Sample would, thus, contain
about 225,000 persons.

Thus, it would seem that there are
225,000 persons for whom work history and
Medicare history data could be linked. Unfor-
tunately, this is not exactly the case.
Medicare claim numbers for dependents and
survivors are not their unique social security
numbers but rather those of the primary
beneficiary, that is, the primary wage earner
who in most cases is the husband. Many
married women have had Medicare eligibility
determined on the basis of their husband's
earnings record. There are approximately
270,000 survivorg and dependents in the 5
percent Medicare History Sample whose Medicare
numbers are not the same as their social
gecurity numbers. Virtually none of these
persons' Medicare History data can be matched
with Work History data. However, for approxi-
mately one percent of these survivors and
dependents, their social security number will
put them into the work history sample. This
small sample (2,000 to 3,000 persons) may
enable one to make estimates relevant to
workers who were not the primary earners in
their families.

The final merged data set will have a
wealth of information on both work history and
subsequent Medicare utilization and reimburse-
ment experience. Table 2 lists the general
categories of information to be available in
the merged files.



TABLE 2
DATA ITEMS TO BE AVAILABLE IN MERGED CONTINUOUS
WORK HISTORY AND CONTINUOUS MEDICARE HISTORY
DATA FILE

-AGE

-SEX ¢

-RACE

-CURRENT RESIDENCE

-EARNINGS

~INDUSTRY EMPLOYMENT HISTORY

~-INDUSTRY LOCATION

-DATE OF ENTITLEMENT TO MEDICARE

-DATE OF DEATH

~HOSPITAL ADMISSIONS (DIAGNOSIS, SURGICAL
PROCEDURES, CHARGES, REIMBURSEMENTS)

~QUTPATIENT UTILIZATION (CHARGES,
REIMBURSEMENTS)

-SKILLED NURSING FACILITY STAYS (CHARGES,
REIMBURSEMENTS)

-HOME HEALTH AGENCY (CHARGES, REIMBURSEMENTS)

-PHYSICIAN SERVICES (CHARGES, REIMBURSEMENTS)

Among the data elements to be available
for each individual on the file are certain -
demographic factors such as age, sex, race and
current residence. Work history data will
include information on yearly earnings as well
as total career earnings. The employment
history by type of industry will be available
enabling one to determine the length of time
an individual worked in a given industry.
Industry geographic location will also be
available.

From the Continucus Medicare History
File, data will include Medicare entitlement
dates for both Parts A and B, and date of
death, if deceased. Short-stay hospital data
will include numbers of discharges, days of
care, reimbursements and charges. In addition
the primary diagnosis and surgical procedure
codes will be available. Less detail are
carried for other types of services. For
outpatient services and physician services it
will not be possible to determine the number
of encounters or visits. However, charges
and reimbursements will be available. For
skilled nursing facility use, numbers of stays
and total days will be available as well as
the charges and reimbursement data. Finally,
home health agency visits and accompanying
charges and reimbursements will be on the
file.

Such a merged data file will provide
excellent opportunities for relating work
history with health care utilization experience.
Three potential types of studies which can be
done with such a file are described below.

First, the relationship between lifetime
earnings/income and subsequent Medicare
utilization and reimbursement experience can -
be studied. We could see for example if
wealthier persons as indicated by earnings use
more or less services than poorer persons.
Earnings in this case, would serve as a
proxy measure for quality of life.

Second, Medicare utilization experience
of workers in specific industries could be
studied. Do specific high risk indusiries
such as coal mining, chemical industry or
farming have a utilization and reimbursement
experience and/or mortality experience greater

than the average Medicare population?

Third, industry location can be related
to Medicare utilization experience. Do
certain industrial areas present more serious
long term health hazards than other areas? For
instance, it could be that persons who worked
many years in the steel and o0il refining areas
of thHe midwest have a greater risk of illness
and consequently a higher level of Medicare
reimbursements.

There are doubtless many other studies
which could be performed as well. It should
be mentioned at this point that the file is in
the process of being created and has as yet
not been used. As is the case with most data
files, both the strengths and weaknesses of a
file will become more evident as researchers
acquire experience in its use.

Program Evaluation

A second potential area in which Medicare
data can be used is in the area of program
evaluations. As discussed at the beginning of
this paper, one of the strengths of the
Medicare system is the geographic code asso-
ciated with each beneficiary and provider.

This enables one to aggregate individual

record data to almost any definable geographical
area. In the past Medicare reports were
concerned mostly with producing basic program
statistics such as enrollment, days of care

and reimbursement by state or by census

region. In the past few years it has become
apparent that the same geographic data can be
used to draw conclusions about the effects of
health care programs. T

Three such area designations are Pro-
fessional Standard Review Organizations
(PSROs), Health Systems Agencies (HSAs), and’

End Stage Renal Disease Network areas. Each

of these organizational entities was created

to perform a certain function within a given

area. PSROs exist to monitor-the appropriateness -
and quality of health care; Health Systems
Agencies exist to help control the construction

of new facilities, and ESRD networks exist

to coordinate the provision of dialysis and -
transplant services to persons affected with
End Stage Renal Disease.

Another presentation at this conference,
"Development and Uses of Medicare Data for
Health Planning” has already addressed the
issue of Medicare data uses in health planning
so this paper will not cover the HSA area.

Most of the work in program evaluation
that has been recently done with Medicare data
is in the area of PSRO evaluation. For three
years and soon to be a fourth, studies have
been conductéd to evaluate the impact of PSRO
review on Medicare hospital utilization. The
basic design is a cross-sectional time series
study. Comparisons are made of the change in
utilization (e.g., days of care per 1,000
beneficiaries) from a pre-PSRO implementation
period to a post~PSRO implementation period.
Typically, 1974 is used as the pre-implementation
period because no PSROs were active in that -
year and the latest possible year is used as
the post-implementation period. The 1980
report will examine calendar year 1979 data.

Up through the latest evaluation there was a

)

65




more or less even split between active and
inactive PSRO areas so that changes in utili-
zation could be compared between areas

with review and areas without review. Basically,
the difference between the two changes in
utilization, after adjusting for covariates,

ig attributed to and interpreted as, -the PSRO
impact. -

Additional studies of PSRO impact have
been conducted looking at diagnostic and
surgical procedure discharge rates and average
lengths of stay. These studies replicate the
methodology used in the overall utilization
rate studies.

Aggregation of Medicare unit record data
to the PSRO level for population rate estimates
has the advantage that Census data, American
Medical Association data, American Hosptial
Association data, National Center for Health
Statistics data and other national data bases
can be merged with the file and used as
covariates in the analyses.

Examples of the types of variables that
are used in the PSRO evaluation to explain
Medicare utilization variance are shown in
table 3.

TABLE 3
VARIABLES USED IN PSRO EVALUATIONS
~DEPENDENT VARIABLES:
TOTAL INPATIENT UTILIZATION (e.g.,
days of care/1,000 beneficiaries)
SURGERY SPECIFIC RATES (e.g., cataract
surgery discharges/1,000 beneficiaries)
DIAGNOSTIC SPECIFIC RATES (e.g., average
length of stay for acute myocardial
infarction discharges)
~COVARIATES:
AGE DISTRIBUTION
SHORT-STAY BED SUPPLY
PHYSICIAN SUPPLY
POPULATION DENSITY
LONG-TERM CARE BED SUPPLY
OCCUPANCY RATE
INCOME LEVEL
SUPPLY OF BEDS IN TEACHING HOSPITALS
*1IMO CONCENTRATION
¥*MEDICARE PREVATILING CHARGES
* Not yet used in PSRO program evaluations.

The dependent variables are simply
Medicare utilization rates. Predictors
or covariates of Medicare utilization rates
include age distribution, bed supply (both
short-stay and long-term care), physician
supply, population density, occupancy rate,
income level and supply of beds in teaching
hospitals. - In future analyses certain of
these variables will be refined. For instance,
opthalmologists would be used instead of total
physicians when examining cataract surgery
rates. In addition, new variables will be
added when appropriate. Health Maintenance
* Organization (HMO) concentration, for instance,
_could serve as a proxy measure for competition
in the health sector. Medicare prevailing
charges could serve to help adjust for price
differentials in different parts of the
country.

Another program amenable to evaluation is
the End Stage Renal Disease program. This
program covers the medical costs for dialysis,

66

transplant and most other medical services for
persons who suffer from irreversable kidney
failure. Such individuals comprise only
one~fourth of one percent of the Medicare
eligible population, yet due to their extremely
great health care needs,* consume about 5
percent of total program reimbursements.
So, there is great concern among administrators
and legislators about ways to control costs
and make the program operate more efficiently.
Using the unique person identifiers and
the eligibility code which indicates whether
or not a person has End Stage Renal Disease a
data base has been created which contains the
unit bill records for all ESRD persons ever
covered by the Medicare program. This file
serves as an excellent source file for studies

. of the ESRD program.

This file has been used to do survival
studies of ESRD patients. By linking the date
of onset of renal failure with the date of
death it is possible to estimate survival
probabilities by age, sex, race, geographic
area, primary diagnosis or type of treatment.

Figure 1 at the end of the text shows the
results of a survival study broken down by age
at onset of disease. The graph clearly shows
a rapidly decreasing probability of survival
as age increases. In the two youngest age
groups {0-14 years and 15-24 years) over
three-quarters of ESRD patients can be expected
to survive at least 5 years. In the two
oldest age groups (65-74 years and 75 years
and over) less than 30 percent can be expected
to survive at least 5 years.

A central issue in the ESRD program is
cost. There is a general consensus that home
dialysis is a less expensive treatment modality
than facility dialysis. Overall, since the
inception of the program, the percent of
persons dialyzing at home has decreased from
about 40 percent to 13 percent. However,
certain ESRD network areas have encouraged
home dialysis to a much greater extent than
other network areas.

A potential evaluation study could
examine the overall per capita cogts (which
would include all non-dialysis expenditures as
well) across network areas to assess the total
dollar impact of different treatment modalities.

Another use of the Medicare Statistical
System is to investigate utilization and
reimbursement patterns of any selected group
of individuals. An example are Medicare
beneficiaries who enroll in HMO's. By examining
pre-HMO enrollment utilization one can estimate
the extent to which the enrollment mechanism
in the HMO is acquiring persons who are
representative of the Medicare populafion in
general. ’

In a recent study of a risk sharing
agreement between Medicare and an HMO approxi-
mately 900 Medicare beneficiaries who enrolled
in an HMO between October 1976 and July 1,
1979 were identified by the HMO saccording to
their social security number. These numbers
were used to search the bill files to capture
Medicare use in the time period preceeding
enrollment. Due to a limitation in the system

the analysis had to be limited to inpatient
records,



The results of this analysis are briefly
summarized in table 4 at the end of the text.
As can be seen the pre-enrollment use and
reimbursement experience of this group of
persons was considerably below that of the
population in general in the same geographical
area. The data have been adjusted for age and
sex as well as the fact that the comparison
group contains persons who die during a year
whereas the enrollment group consists solely
of survivors. In 1975 the HMO enrollees had a
discharge rate of 140 discharges/1000. This
is 37 percent below the rate for all Medicare
beneficiaries. Their days of care rate of 849
days/1000 was 52 percent below the rate for
all other beneficiaries. In terms of Part A
reimbursements this group was 55 percent below
the comparison group with a per capita reim-
bursement rate of $101.35. The same relation-
ship existed in 1976 when the discharge rate
was 52 percent lower, the days of care rate
was 62 percent lower and the per capita
reimbursement rate was 53 percent lower than
the average for all Medlcare beneficiaries
in the area.

This analysis is an example of how a
specific sub-population of the Medicare
beneficiary population can be singled out for
special amalysis. Currently, HCFA is funding
3 demonstration grants for HMO's to enroll
Medicare beneficiaries under a risk sharing
contract. We plan to replicate the previously
discussed study in these 3 demonstration HMO's
to determine if the selection outcome observed
in the first HMO was a unique occurance or is
a problem likely to show up in other enrollment
gituations.

Lest I leave you with the impression that
the use of the Medicare Statistical System for
epidemiological and evaluative studies is
simple, clean and tidy, I should restate some
of the problems inherent in using such a
system.

First, it remains basically an admini-
strative claims system designed for the
purpose of paying bills and determining
eligibility. Research is not its primary
function. Consequently, one often has to
tailor questions to fit the data. For instance,
we tend to concentrate on reimbursements and
charges as opposed to costs. Another example
is physician services where we are unable to
count individual visits but must rely on
charges and reimburseéments. Also those data
items which are important for research
are not necessarily items which make a difference
in billing. Bills can be paid whether or not
the diagnostic code is correct. Thus, as a
researcher, one has to take an active role in
working with the claims maintenance and
operations people to maintain quality and edit
checks on specific data items. A study by the
Institute of Medicine has delineated some of
the reliability in coding problems that exist
in the Medicare data system. It is of some
confort to note, however, that similar problems
exist in other large scale health data systems.

Second, information is received only on..
covered services. Therefore, ambulatory drug
uwtilization and out-of-pocket costs for drugs
for the Medicare population cannot be studied

through these data. Dental services are not
covered as well thereby eliminating dental use

and expenditures as areas for research.

Finally, it should be- remembered that
this system does not enable one to develop
true disease incidence or prevalence rates.
The rates that are developed must be linked to
vtilization. Diseases which may not result in
a medical contact, and hence a bill, will be
missed by the system. An example would be
upper respiratory illmnesses. Many, perhaps
most, instances of colds and influenza will
not be detected by this system.

Still, despite certain unavoidable
limitations in the use of claims data,
the system has sufficient flexibility, size
and detail, that a researcher can, with
perseverance, care and originality conduct
some intriguing studies in the areas of
epidemiological and evaluative research.
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TABLE 1

APPROXIMATE SAMPLE SIZE AVAILABLE FOR MATCHING THE HCFA CONTINUOUS
MEDICARE HISTORY SAMPLE WITH THE SSA CONTINUOUS WORK HISTORY SAMPLE#*

RETIRED OR DISABLED DEPENDENTS & SURVIVORS
ITEM TOTAL (PRIMARY) (SECONDARY)
POPULATION
MEDICARE 22,258,000 16,565,000 5,415,000
BENEFICIARIES
SAMPLE DATA
5 %1§§MTLE 1,112,900 828,250 270,750
4 (2,750)
1 % SAMPLE 222,580 165, 650 54,150

% Table taken from presentation by Harold Grossman, SSA, October 1979 (1974 data).

TABLE 4

ADJUSTED DISCHARGE, DAYS OF CARE AND REIMBURSEMENT RATES FOR HMO OPEN~ENROLLMENT
AGED MEDICARE BENEFICIARIES AND ALL OTHER AGED MEDICARE BENEFICIARIES#

GROUP DISCHARGES/1000 | DAYS OF CARE/1000 | REIMBURSEMENT/PERSON

1975

HMO OPEN

ENROLLMENT 140 849 $101.35
BENEFICTARIES

ALL OTHER
MEDICARE 223 1,761 $213.43
BENEFICIARIES

1976

HMO OPEN

ENROLLMENT 115 731 $128.35
BENEFICIARIES

ALL OTHER

MEDICARE 242 1,929 $240.99
BENEFICIARIES

* Data were adjusted for age, sex and differential mortality.
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EVALUATION OF QUALITY OF DATA FROM VITAL RECORDS '

t

Patricia W. Potrzebowski, Pennsylvania Department of Health

Statistical and medical information from
birth and death certificates is a major source
of data used by public health program managers
and health planners for identification of high
risk or target populations, for need assessments,
and for evaluating program impact and
effectiveness.

In part, vital statistics data are widely
used because, first, they are complete, that is
registration is generally estimated to be 99% or
higher; second, they are comparable, because
most states utilize the recommended U.S.
standaxrd certificates or a slightly modified
version; third, it is generally assumed that the
data are of a uniformly high quality, which is
due largely to the effects of standard quality
control procedures implemented under the
Cooperative Health Statistics System; and finally
and probably the most important reason, the data
are available. They are already being collected
and processed at the state level and do not
require a separate and costly independent data
collection effort by the users.

As I stated previously, there is a general
assumption that vital records data are of
acceptable quality. However, all too often this
assumption is based on little or no hard data.

Because of the expanding scope and use of
vital statistics, the need for evaluating the
quality of these data on a regular basis is
becoming increasingly apparent. Nevertheless,
the need for either ongoing or periodic
evaluations of data quality from vital records
at the state level does not receive adequate
emphasis. Especially with today's climate of
limited resources in both federal and state
budgets, this is one area where it is easy to
rest on past experience, to reassign staff to
other duties, and just assume that the quality
of the data being collected will continue to be
acceptable to our data users.

Improving data quality is one of the goals
of the Cooperative Health Statistics System.

The National Center for Health Statistics has
traditionally worked closely with state vital
statistics offices in promoting improvements in
the completeness, accuracy, and timeliness of
vital records. In fact, one of the requirements
included in each Cooperative Health Statistics
System contract for vital statistics, is that
the state develop an active field and query
pProgram working with data sources to improve
data quality. While there is consgiderable
variation in these activities in the various
states, at present there are no federal
guidelines available for use by the states in
developing uniform methods and procedures to
assure an acceptable level of data quality. This
is an area that I understand NCHS will be
addressing in the near future, and it is long
overdue.

What I'd like to discuss briefly today are
several techniques for evaluating data quality
in the area of vital records.

These evaluation techniques fall into five
major groups. The five groups are:

1. linkage stuaies using other data sources
2. féllowback t6 the original data éourée
3. internal monitoring and computer edits
4. production measurements

5. wverification techniques for coded items

These different evaluation techniques each
measure differing aspects of data quality, such
as item completeness, consisting of reliability,
timeliness, and underreporting. Based on
evaluation results, a number of programs can be
implemented to improve vital records data, and
John Wilson, our next speaker, will discuss in .
more detail methods for improving vital records
data. . .
The first evaldation technique I mentioned
was the use of linkage studies with other data
sources. -Generally this is accomplished by
comparing information reported on birth and
death certificates with hospital records to
measure reliability, that is reproducibility of
recording, abstracting, and coding. This type
of evaluation can also be used to estimate
underreporting of certain items, such as
congenital malformations on birth certificates.
While hospital records or hospital discharge
abstracts are generally used for these studies,
there is the potential to use other records,
such as private physicians, third party payors,
and various public health program records as the
linkage source. Two notable examples of linkage
studies are the New York State Department of
Health's monograph No. 15 entitled "Reliability
of Statistical and Medical Information Reported
on Birth and Death Certificates", prepared by
Peter M. Carucci, and a study by Alan Gittelsohn
and John Senning, based on computer linkage of
records which compared cause of death with
hospital record diagnosis, and was published in
the American Journal of .Public Health Volume 69,
in July 1979. - :

The second evaluation technique I mentioned
was that of followback studies to the original
data source. This technique is often confused
with linkage studies, but the distinction, while
minor, is that of comparing information between
two or three different data sources;, with going
back and reconfirming information from the .
original data source. 1In the New York study
which I just mentioned, for some items on the
birth certificate where the hospital record was
the original data source, the evaluation
technique used was a followback study and not a
linkage study. In other words, one study can
incorporate both followback and linkage
techniques. Another example of a followback
study was recently published in the Vital and
Health Statistics (rainbow) series, Series 2,
Number 83. This study compared reporting between
the birth certificate and the National Natality
Survey. The National Natality Survey is a ;
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Periodic followback to mothers, hospitals, and
Physicians, and is used primarily to obtain
additional information to augment vital records
data. However, this type of followback is also
extremely useful in evaluating the quality of
data from the original source, in terms of
comparébility.

Another followback technique which is used
by the Bureau of the Census and could be adapted
to assess accuracy of vital records data is the
use of "reinterviews" on a sample basis.

The third evaluation technique I'll describe
is internal monitoring and the use of computer
edits. This evaluation technique is probably
the most widely used, and should be ongoing.
While the previous techniques involve undertaking
special studies, this technique can be built into
our standard processing procedures. The extent
of use of this type of monitoring is almost
limitless. For instance, it can be used to
measure some types of coding error by identifying
certain "impossible" codes, according to given
criteria. This technique can also measure
consistency which is defined as the extent to
which certain sets of data items bear a logical
relationship to each other. Another form of
internal monitoring is that of matching of birth
and death certificates for low birth weight
infants. Completeness of registration was
evaluated and specific problems in
underregistration were identified in a study in
Georgia using this technique. In this study,
the authors pointed out the urgent need to
evaluate the quality of infant mortality data,
which is widely used by health planners and
Program managers,

Several internal monitoring techniques to
evaluate data quality were also proposed several
years ago by Moshman Associates in their
development of an evaluation questionnaire for
vital records and vital statisties programs.

The effectiveness and impact over time of query
Programs can be measured using this technique
and the Moshman questionnaire included questions
on item completeness both before and after query,
and other guality control procedures, such as
menual edits, key verification, and range checks.

While this may seem both simplistic and
obvious, we should also not neglect to mention
the need for careful internal analysis of vital
statistics data before their release or
publication. Any unusual results, especially in
comparison with previous month's or year's data,
could identify problem areas in underreporting,
coding errors, etc. While this evaluation
technique is relatively inexpensive to implement,
it is, unfortunately, too often overlooked.

The fourth type of evaluation technique is
production measurement. Generally this technique
is used for measuring timeliness. Tt is
important to monitor the processing of vital
records data at each step and according to a
previously established schedule to prevent
backlogs from building up and in order to
produce useful aggregate vital statistics data
in a timely fashion. Our data users need our
data as soon as possible, not only for health
Planning, but especially for epidemiological
studies based on using vital records as sentinel
events to identify potential occupational,
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health, and environmental problems.

The last evaluation technigue I'll discuss
today is the use of verification techniques for
coded items. While any coded item from vital
recoxrds can be evaluated by verification
techniques, this method has been used most
extensively to evaluate medical coding of cause
of death on death certificates, and a number of
different verification techniques are being used
by NCHS and the states. A recently published
methodological study by NCHS measured the
accuracy of error rates produced by 3~way
independent verification, and compared them with
error rates produced by 2 other commonly used
methods of verification: 2~way dependent
verification and 2-way independent coding with
adjudication of differences. This study is
reported in the Vital and-Health Statistics
series 2, No. 81, if you would like more
information on these three coding verification
methods.

While I have briefly described 5 different
evaluation techniques, it is clear that studies
undertaken to evaluate vital records data
quality can and should incorporate several of
these 5 techniques.

To close, I want to reemphasize the
importance of ongoing evaluations of data
quality from vital records. Based on evaluation
results, we can implement vital records
improvement programs, and with improved data
quality, expand the usefulness and applicability
of vital statistics.

In addition, I would strongly recommend the
uniform adoption in all states of the Moshman
Evaluation questionnaire for vital statistics
Programs. 2And, finally, I think both the states
and the NCHS should promote the further
development of innovative methods for measuring
data quality.



IMPROVEMENT OF VITAL RECORDS DATA

John C. Wilson, Montana Department of Health and Environmental Sciences

Persons engaged in public health statistics
soon realize how important quality is in vital
statistics data. We know that no amount of soph-
isticated statistical maneuvering can produce
reliable statistics from erroneous or incomplete
data.

An important benefit of the Cooperative Health
Statistics System is that it has given states
resources to improve the quality of the data they
collect. I will discuss some of the programs
which have been used by states for the improve-
ment’ of vital records data. The listing is not
complete, and you can undoubtedly think of others.

. Field Representatives

A number’ of states have, in recent years, been
able to add one or more field representatives,
more appropriately called quality control field
consultants, to their staffs, These persons
are primarily responsible for the improvement of
vital records data.

Education is the key to the goals of the qual-
ity control field consultant. Any improvement
in accuracy and timeliness of records is depend-
ent on how careful and knowledgeable the prepar-
ers of the records are. Preparers with whom
field representatives work include hospital per-
sonnel, physicians, morticians, local registrars,
medical examiners, midwives, and others who are
responsible for the preparation of birth, death,
and fetal death certificates. Some of these
people must also prepare other records associated
with the certificates, such as burial-transit
permits, notifications and reports of death,
and lists of births occurring in hospitals. .

If the state collects information on marriage
and divorce, the quality control field consultant
must also work with clerks of court, priests,
ministers, rabbis, and others authorized to sol-
emnize marriages, and with lawyers and judges, in
the collection of information on divorce and ann-
ulment. ’ ’

Some states have programs for the reporting of
legally induced abortions. Here again, the qual-
ity control field consultant must work with phy-
sicians, hospital staffs, and with personnel from
clinics which have as their primary purpose the
provision of this service.

It is obvious that providing training inrecords
preparation for a large and varied group of people
1s no easy task for the field representative. He
must, therefore, use all available educational
resources, including other members of the state
vital statistics staff and outside consultants.
Educational materials such as pamphlets and film
strips are also important. These materials have
been produced both at the state level and by the
National Center for Health Statistics.

Training is most commonly provided in a group
setting, and may be either a single state-wide
meeting, or may be held as a series of meetings
throughout the state. A special benefit of these
meetings, not directly categorized as training,
is the personal contact between state-level vital
statistics staff and local-level persons involved

in registration. It's always a little easier to
do business if you know the other party personal-
ly.

Some states with sufficiently large populations
employ a number of quality comtrol field consul-
tants and may give a consultant responsibliity
for a specific geographic area of the state.

They may also involve them in the process of
filing current registrations.

A substantial portion of a field consultant's
time is often spent in hospitals training new
people involved in the birth registration process.
Hospitals experience a significant turnover in
these jobs, and unless the field comsultant is
able to train new staff promptly, the quality of
birth registration may decline. In many states,
the field comsultant will ask the local registrar
to accompany him in training the new hospital
personnel. In so doing, the field representative
ensures the continued cooperation between the
local registrar and the hospital, and reinforces
for the local registrar his understanding of the
registration process. -

Query Programs

A second approach to improving vital records
data is the use of query programs, whether manual
or computerized. Computerized edit programs for
vital records can detect missing, inconsistent
or invalid entries and call these to the attention
of vital statistics staff members. Staff can
then query the local sources of the data either
by correspondence or by telephone. Most querying
is done by mail, but telephone queries may be
necessary, especially when essential information
such as the date of the event is missing. In
some instances, telephone querying may be used
when there is no response to the written query.

A log should be kept of records queried, and a
notation made when a satisfactory response is
received. A review of the number and type of
queries may be the first indication of a develop-
ing problem. The quality control field -consultant
is not normally involved in directly generating
queries, but should be in close communication
with those who do. There are always cases that.
may demand special attention and may require a
visit by the field representative in order to
obtain a satisfactory query response.

With the advent of computer technology, there
is no reason, conceptually, that queries can
not be generated and mailed automatically. A few
states already have automated query programs in
operation, The implementation of ah automated
program must be done carefully to avoid offending
sources of data with inappropriate quéries.

Timeliness

One of the maxims of vital registration is that
records ‘should be filed promptly following oce- .
urrence of an event. A number of states conduct
timeliness studies. These may measure the inter-
val from the date of the event to the date signed
by the physician, from the date of the event to
the date filed with the local registrar, and from
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the date of the event to the time received in
the state office. Timeliness studies may be
done routinely on all certificates, may be done
continuously on a sample basis, or may be done
for selected sample months. The information may
be provided back to the local registrar in a
report that shows his timeliness compared with
that of the state, or in a list which shows this
information for all local registrars. This
latter list seems a more effective incentive to
local registrars to continue filing records in
a timely manner, or to improve.

Cross~—checks
A method to improve completeness of filing of

vital records is using cross-checking procedures.
This means obtaining data on events independently
" of certificates filed, and using these data to
check on the completeness of registration. As

a specific example, casket sales or notification
of death reports provide a means of check-off to
see that all death or fetal death certificates
have been filed. Similarly, lists of births
provided by hospitals enable the local registrar
or state office to identify certificates which,
for some reason, are missing. In some states,
the notification of death supplied by the funeral
director to the local registrar provides the
local registrar with a means of checking on
completeness of death registration.

Late Certificate Reports

Another method of encouraging more prompt re-
porting is to select certificates which are filed
well beyond the legally required limits. In
these instances, a letter can be sent, say to the
mortician involved, asking for an explanation of
the circumstances which occasioned the late
filing. Our experience is that in half thecases,
the mortician will provide an explanation. Often
the excuse is that the attending physician failed
to sign the medical certification of cause of
death., After collecting a sufficient amount of
this kind of data, one can use it to approach
the medical association to demonstrate the need
to encourage doctors to sign certificates prompt-
ly. 1In the other 50 percent of the cases, no
response will be received from the mortician.
This triggers a telephone cdll by state staff for
a discussion of the case. In either event, the
mortician is reminded that registration officials
are concerned with prompt f£iling of the certif-
icates. Quality control field consultants report
that it is necessary to work closely with the
ladies in a doctor's office as they are the per-
sons who most often remind the physician that he
has certificates that need to be signed.

Follow~back Studies

Before a vital records quality control improve-
ment program can be designed, information needs
to be collected regarding the deficiencies of
the current program. In some instances, thequal-
ity control field consultant selects a sample of
records for a hospital, and then visits that
hospital to compare the entries on the hospital
charts with those on the birth certificate. A
difference, of course, does not necessarily mean
that the birth certificate is incorrect, but
simply that there is disagreement. In a study
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of this sort conducted in Montana, we found al~
most perfect agreement on those items found onthe
legal portion of the birth certificate. Of those
items in the lower portion of the certificate
titled "Confidential Information for Medical and
Health Use Only", the two most frequently incor-
rect items for our major hospitals were 'Compli-
cations of Labor' and ‘Operation for Delivery'.
It is difficult to make comparison of the items
"Month of Pregnancy Prenatal Care Began' and
' Prenatal Visits' because this information is
frequently in the physician's office record and
would necessitate an inspection of -his office
files, an operation for which we have neither
the temerity nor legal authority to pursue.

Birth Notification Program

This is a program which was encouraged by the
national vital statistics authority a number of
years ago. It inecluded a franking privilege for
mailing birth notifications. With the withdrawal
of federal support for this program, and with
the increasing cost of postage, many states have
given up on this means of improving vital record
quality. In some states, a substitute has been
provided through the use of multi-part certific-
ates which include a parents' informational copy,
provided to a parent after the record has been
completed. It is interesting that at least one
state is considering reinstitution of a birth
notification program in connection with their
immunization effort.

Newsletters

There has been a resurgence in the publication
of newsletters in recent years. They would seem
to serve much the same purpose as any house organ
in dmproving communication. They may be published
monthly, quarterly, or on some other interval and
may provide a summary of vital statistics for
the latest period as well as instructional mater-
ial and notification of changing or newprocedures.
When Montana had a newsletter, it was mailed
toward the end of the month as a reminder to local
registrars and clerks of district court to send
in their monthly reports. The newsletter was
discontinued when some of the humorous material,
for which it became well known, offended some of
the readers, including the state health officer.

Work Sheets

In sparsely populated states, there are usually
a number of hospitals with less than 25 beds.
These institutions do not have the range of re~
sources available to them that exists in larger
hospitals. The small hospitals, and even some of
their larger counterparts, appreciate the state
office's supplying work sheets for the collection
of the information needed to complete the birth
certificate. Several types of work sheets may be
made available so that the hospital can choose
whichever seems most appropriate for its kind of
operation. Space can be left at the top of the
form so that the hospital can use a rubber stamp
to make the form its own.

APGAR Score
We have been discussing some of the methods for
improvement of vital records data. Ome is the sel-
ection of items on records that provide the most



useful data. Apgar Score as an item or inform-
ation on the latest U. S. Standard Certificate

of Birth is there because analysis of data from
the 1972 National Natality Survey showed that it
was a good indicator of infant health status and
is related to social, demographic, and health
items on the certificate. Our follow-back studies
in Montana show close agreement between the Apgar
Scores reported on the birth certificate and

those in the hospital records. This itemprovides .

the basis for analysis of the relationships of a
variety of social and demographic, maternal
health, and infant health factors. It may well
be that the 1980 National Natality Survey will
suggest additional worthwhile items which can be
considered in the next revision of the Standard
Certificate of Birth to improve data on natality.

) Closing

Many of the programs and methods considered
here have been assisted by the financial resources
available through the Cooperative Health Statist-
ics System.

Most states and certainly those in the CHSS
_ have their data processing operations computer-
ized and should be able to produce special tab-
ulations as well as routine ones with a minimum
of delay and expense. The challenge now is to
improve the'quality of the data that go into
the System.
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EXPANSION OF SCOPE AND USEFULNESS OF VITAL STATISTICS

Charles J. Rothwell, North Carolina; State Center for Health Statistics

General Introductory Comments

I have been asked to comment on the future
of vital statistics -- the expansion of its
scope and usefulness. I would like to expand
this topic to include the future of health stat-
isticians and in some small way the state health
agencies that employ them. I am not sure my
qualifications insure that my crystal ball is
any clearer than yours. When talking about the
future, it is always easy to stray toward the
side of platitudes. Hopefully what I have to
say this afternoon will have the type of content
that you will mull over, struggle with and cause
you to reflect as you go back to face the inev-<
itable administrative problems awaiting your
return.

Background .

The history of wvital statisties is long,
replete with success and unfortunately missed
opportunities. Many of my preliminary remarks
may seem caustic; however, they are meant to
focus our attention to the future...not just
reflect on the past. Make no mistake, I am a
strong proponent of vital statistics; however,

I have no use for them being collected because
there is some historical urge to replicate past
publications, forgettable tabulations or because
it is the inherent duty of state health agencies
to support vital statistics. How VITAL are our
statistics? A better question might be --- How
VITAL are we?

In the past, vital statistics provided the
only measure of the health status of our citi-
zens. We published where these events took
place and to whom ~=- lightly salted with de-
scriptive information. We did this by providing
counts, rates and ratios. We spent considerable
time in strengthening vital registration and the
quality of our data. Because vital statistics
has been the strongest continual health data
collection system, could be defended the easiest
and reasonably controlled, state health depart-
ments have considered these data as their offi-
cial health information system. Most annual
reports of state health agencies were based on
vital statistics. Many times vital statistics
were the only real content of the report.
Citizens anticipated the latest published
results. Unfortunately the reason for that
anticipation was similar to waiting for the
next year's Almanac. Basically, vital statistics
became bureaucratically justifiable but lost its
cutting edge...its real reason for being.

In the 1970's strides were made in two
areas:

. the availability of computerized
files for use by outside researchers
and planners; and

. the provision of more detailed
analysis in identifying trends
in vital statistics.

Concurrent with these efforts was the develop-
ment of the Cooperative Health Statistics System
and the concept of components, i.e., vital
statistics, manpower, facilities, hospital
discharge.... As these components developed,
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publications, analyses and data files were
created but in a compartmental approach.

Where does this leave us? I feel we find
ourselves at a crossroads.

. Yes -—— we publish more data
concerning vital statistics

. Yes --- our data is more current

. Yes --- we provide stronger quality
control measures and thus have a
better product

. Yes ——- we take great pride in our
vital registration system and in
the term vital statistics

However the term vita¥ statistics has played
a part in some serious problems.

. We seem satisfied when we have
published our annual vital statistics
reports...forgetting that vital
statistics cannot tell the whole
story.

- We continue to strive for another way
to depict vital statistics...yet with—~
out regard to other health data.

-We feel comfortable or possibly smug
with the quality of vital statistics
and use this as an excuse not to con-
duct studies involving health sta-
tistics of less known quality.

. We have allowed ourselves to become
compartmentalized. At the moment
University researchers and health
planners are doing the most compre-
hensive job in using vital statistics
in concert with other health and social
statistics to depict health trends.

I feel that determining the health
status of our citizens in our communi-
ties is a responsibility of public
health and should not be left solely
to the:current interests of university
researchers or quixotic attempts by
health planners. We must broaden our
base. We must relate vital statistics
to the dynamics of health and health
care delivery that takes place between
the milestones of birth and death.
State health statistics agencies should take
the lead in using vital statistics as a spring-
board in the analysis of the major health issues
that confront us. I'd like to discuss with you
some of these possibilities.

Surveillance

The challenge that faces us is to put vital
statistics in a current or more forward-looking
frame or reference. The Center for Disease
Control (CDC) has been quite successful in
securing support for the relevance of its data
gathering efforts by building on the concept of
surveillance. Granted, the types of events they
monitor are usually highly visible, sometimes of
specific dQuration, can be confined to identifi-
able geographical locations or institutions and
invite successful intervention. However these
attributes do not preclude the use of vital
statistics; for, CDC is applying these same
surveillance techniques in such areas as



. nutrition and the incidence of congenital
malformations.

Public health and public health statisti~
cians cannot continue in confining themselves to
maternal and child health issues and cataloguing
the past. More and more we see increased atten-—
tion on the impact of the environment on the
public's health. Pesticides, radiological and
chemical wastes, harmful exposures in the work-—
place, pressures on the job, shifts in the
sexual distribution of the workforce and con-
taminants in our air, water and food supplies
all have long range consequences for medical
care in the future. Coupled with environmental
concerns that impact or accelerate the chronic

disease process is the increase of the population

at risk due to the aging of our population.
Public health and vital statistics roots were
in the area of environmental health (sanitation)
and epidemiology. We should stress anew the
area of environmental health and develop
Programs in chronic disease epidemiology sur-
veillance.

Occupational Health

Although the incidence 'and prevelance of
occupational injury and illness are unknown, it
has been estimated that over 31% of all medical
conditions are occupationally induced and that
20% of future cancers will be related to the
work place. Most states have on the death
certificate information concerning the usual
occupation and industry. Except for a few
states, little work has been done at the
national and state level to develop meaningful
classification schemes for this information,
much less try to use the infoxrmation in concert
with Workmen's Compensation, Cancer Registry
and other occupation-related data to develop
hypotheses of the associations between occupa-
tion and morbidity. Age-adjusted mortality
and morbidity rates for race-sex groups could
be calculated for geo-political areas along
with a years-of-life-lost index, average days
lost from work by industry, work injuries by
industry, work injuries and illnesses per
100 fulltime workers, nature of injury or
illness, age of injured or diseased employee,
etc. Mapping and pattern recognition tech~-
niques can be employed inexpensively to develop
hypotheses of associations. ILater case-control
or follow-back -studies can be initiated. NIOSH
is currently planning to initiate an occupa-
tional health surveillance system for states.
Public health agencies and particularly vital
statisticians should get involved with this
project.

The National Center for Health Statistics
is considering work in developing meaningful
classification of occupation information on
death certificates. States should support this
effort by providing their experience in this
area as well as collecting the data once a
classification scheme materializes and using
this information as a baseline for long-range
surveillance of occupational related health
problems.

Watexr Supply Studies
The Environmental Protection Agency (EPA)
has sponsored the development of a water supply

.monitoring system (MSIS) which is being provided

to states that have received "Primacy." Al-
though there have been many complaints relative
to the tractability of the software that was
provided by EPA, there should be a very defi-
nite health surveillance spin-~off. For the
first time states will have detailed and current
water quality data concerning their public water
supplies. Such information as pPH value, turbid-
ity, alkalinity, acidity, calcium, magnesium,
iron, potassium, fluoride content of our water
supplies can be studied for small geographic
areas over time relative to causes of death,
congential malformations, cancer registry

data, etc...to draw possible associations
between health status and water content.

Hazardous Waste

In a similar vein EPA is pushing states to
accept the responsibility of "Primacy" for the
monitoring of the flow of hazardous waste.
Central to the endeavor will be the creation
of a hazardous waste manifest system which
will monitor industries that create hazardous
by-products, when those waste products.are
moved and where they are finally disposed.
Such a control system can never preclude acci-
dental spills, but it certainly gives us a
much better means to know when and where such
an accident occurred as well as the exact toxic
agents that were involved. At that point it
will be necessary to have some form of sur-
veillance system available to measure possible
relationships between the spill and morbidity
and mortality. Such surveillance needs to be
in place over many years and not be precipi-
tated by any specific accident. Existing
systems must be used to accomplish this; vital
statistics should be a primary data source.

General Environmental Health Applications

Many of the potentially dangerous environ-
mental factors to which we are exposed are
either unknown, not considered dangerous or are
at such low levels of concentration that it is
difficult to detect any immediate relationship
to disease, disability or untimely death, How-
ever surveillance is still necessary to indi-
cate possible effects of such exposures over
extended periods of time. For each Love Canal,
known PCP chemical spill and Three Mile Island
incident, we have the potential for so many
smaller incidents to go undetected. Unfor-
tunately when this happens our only method of
detection is after such exposure has manifested
itself into diagnosable diseases. Of even more
concern is that we really don't have such a
surveillance mechanism in place.

In a 1976 article of the New England
Journal of Medicine, the concept of sentinel
health events was put forward to indicate cases
of unnecessary disease, disability and deaths
as a measure of the quality of medical care.

* Basically quality of care indexes were con-

structed . around conditions or sentinel events

in which, if every thing had gone well, the

condition would have been prevented or managed.

These sentinel events equated to the incidence

of unnecessary disease, disability and death.
This type of reasoning could be applied

to the surveillance of unrecognized environmental
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exposures. For example sentinel health events
or indices could be based on the incidence of
certain forms of cancer as a means of detecting
possible exposure to carcinogenic agents. These
sentinel events could be refined to be specific
for certain age/race/sex/occupation/industry
groupings as well as being indentifiable for
small ‘geographic areas. In order to accomplish
this, vital statistics would have to be used
and strengthened along with cancer registry
data, hospital discharge data, etc.

Extending Vital Statistics

Often we hear the question --- Why can't
we expand the birth certificate -- the death
certificate -- the fetal death certificate?

The data relating to these events can be
expanded without adding to the certificates.
This, of course, is accomplished through follow-
back surveys. As we know the National Natality
and National Fetal Mortality Surveys are being
undertaken this year by NCHS. In these follow-
back surveys quest%onnaires are sent back to

a sample of mothers and associated physicians
and hospitals. States should also consider such
follow-back studies either for general purposes
such as the NCHS surveys or for more confined
studies. Such follow-back studies could be a
next step in the surveillance system mentioned
previously or could be a quick response to an
unusuval highly visible event such as the heat~
related deaths in the midwest and southwest
that are now taking place.

Another area of expansion is the use of
medical examiner data. More states are moving
toward a statewide medical examiner system.

The data derived from medical examiner reports
such as autopsy and toxicology results can
provide improved and expanded diagnostic infor-
mation to the death certificate.

Evaluation of Public Health Programs

Previously I mentioned that we must not
confine ourselves to issues within the frame-
work of maternal and child health. Of course
there are many issues in this area that vital
statistics could be quite helpful and yet have
not been used. For example, one of the newest
and largest,K programs within state health agencies
is the food supplement program --- WIC -——-
supported by the Department of Agriculture.

In our state it comprises 22% of our state
health budget. What impact is WIC having

on the birth weight or prematurity of our
children? Can WIC be expectd to decrease
perinatal or postneonatal deaths? The evalu-
ation of the impact of this massive input of
funds into improving the nutrition of mothers
and children must, in part, be measured by
vital statistics.

Another major health initiative is the
provision of public family planning services.
To measure the impact of this program in such
areas’ as unwanted teenage pregnancies and
prematurity, vital statistics including data
on abortions must be used. Vital statistics
cannot only be used to measure impact but also
to redirect family planning sexvices.

Funding
State health statistics agencies as well as
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state health departments are facing a critical
financial future. Unfortunately this is some-
times caused by continuing to depend on the
same source of funds. Many of the areas I have
talked about do not relate to the Public Health
Service, i.e., EPA and the Department of
Agriculture. NIOSH, although part of CDC, is
an agency not normally on the agenda of state
health departments. We must be inventive not
only in our applications for vital statistics
but in our search for funds.

Summ

Vital statistics are too necessary to
stand alone. It is too easy to get trapped
in our everyday work schedule, to take pride
when we have closed out another year of data
and reported the results. , We must disenthrall
ourselves with vital statistics as the only
statistics. We must consider these statistics
as a vital part of a wide range of health
statistics. We must constantly strive to
examine means of using other data with vital
records data.

I believe that the types of surveillance
systems that I have talked about will take
place. What remains to be answered is whether
vital statisticians and public health agencies
will be central to this effort.
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CASE MIX MEASURES: INTENSITY OF SERVICES AND SEVERITY OF ILLNESS

Richard F. Averill, Yale University

The increase in the regulatory programs
aimed at controlling the cost of hospital care
has resulted in the need to identify and under-
stand the factors affecting the cost of provid-
ing hospital services. Historically, hospital
characteristics such as teaching status and bed
size have been used to attempt to explain the
substantial cost differences which exist across
institutions. However, such characteristics fail
to account adequately for the cost impact of a
hospital's case mix. Individual hospitals have
often attempted to justify higher cost by claim-
ing that they treat a more "complex" mix of pa-
tients; the usual claim being that "my patients
are sicker." Although there appears to be a con-
sensus in the hospital industry that a more com-
plex case mix will result in higher costs, the
concept of complexity lacks a precise definition.
Before hospital case mix complexity can become a
useful factor in understanding hospital costs, a
clear definition of the concept of complexity
must be established and an operational means of
measuring case mix developed.

Case Mix Complexity

In the past, clinicians, administrators and
regulators have often attached different mean~
ings to the concept of complexity depending on
their backgrounds and purposes. The term com-
plexity has been used to refer to an interre-
lated but distinct set of patient attributes
which include severity of illness, prognosis,
treatment difficulty, need for intervention and
resource intensity. Each of these concepts has
a distinct meaning.

Severity of Illness refers to the relative
level of loss of function and mortality normally
caused by a particular illness.

Prognosis refers to the probable outcome of
an illness including the likelihood of improve-
ment or deterioration in the severity of the ill-
ness, the likelihood for recurrence and the prob-
able life span.

Treatment Difficulty refers to the patient
management problems which a particular ‘illness
presents to the health care provider. Such man -~
agement problems are associated with illnesses
without a clear pattern of symptoms, illnesses
requiring sophisticated and technically difficult
procedures and illnesses requiring close monitor-
ing and supervision.

Need for Intervention relates to the conse—
quences in terms of severity of illmess that lack
of immediate or continuing care would produce.

Resource Intensity refers to the relative
volume and types of diagnostic, therapeutic and
bed services used in-the management of a partic-
ular illness.

When clinicians use the notion of complexity
they mean that the patients treated have a great-—
er intensity of illness, present greater treat-
ment difficulty, have poorer prognoses and have
a greater need for intervention. Thus, from a
clinical perspective complexity refers to the
condition of the patients treated and the treat-
ment difficulty associated with providing care.
On the other hand, administrators and regulators

usually use the concept of complexity to indi~
cate that the patients treated are more resource
intensive. Thus, from an administrative or regu-
latory perspective complexity refers to the de-
mands that patients place on an institution.
While the two interpretations of complexity are
often strongly related in a causal sense, the
distinction must be maintained in order to avoid
confusion in interpreting case mix measures.
Since the motivation for examining the case mix
complexity of hospitals is to understand the
variations in the cost of providing hospital ser-
vices, the resource intensity interpretation of
case mix complexity is appropriate for this pur-
pose. Therefore, a hospital having a more com-
Plex case mix means that they treat patients who
require more hospital resources but not necessar-
ily that they treat patients having a greater
severity of illness, a greater treatment diffi-
culty, poorer prognosis or a greater need for
intervention.

Patient Classification

In order to comnstruct an operational means
of measuring case mix complexity, it is neces-—
sary to develop a manageable method of determin-—
ing the types of patients treated and relating
each patient type to the resources they consume.
While each patient is unique, they do have cer-
tain demographic, diagnostic and therapeutic
attributes in common with other patients that de-
termine their level of resource intensity. If
clinically similar groups of patients with sim-
ilar resource intensity can be identified then
patients can be aggregated into meaningful pa-
tient classes. Moreover, if these patient
classes cover the entire range of patients seen
in an inpatient setting, then collectively they
constituté a patient classification scheme that
provides a means of establishing and measuring
hospital case mix complexity.

The patient classification scheme can serve
not only to measure case mix complexity, but also
as an important management tool for the hospital
industry. In the hospital setting it is not
management but individual physicians who are re—
sponsible for allocating the majority of re-
sources. If the cost behavior of hospitals is
to be understood and controlled then effective
communications between the financial systems
of the hospital and its physicians must be es—
tablished. Thus, an essential feature of the
patient classification scheme must be that it
can provide the framework for a meaningful dia-
logue with the medical staff.

Characteristics of a Patient Classification Scheme

In order for a patient classification scheme
to be practical and meaningful it should have the
following characteristics:

1. The patient characteristics used in the
definition of the patient classes should be lim-
ited to information routinely collected on hos-
pital abstract systems. '

2. There should be a manageable number of
patient classes which encompass all patients seen
on an inpatient basis.

3. Each patient class should contain pa-
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tients with a similar pattern of resource in-
tensity.

4. Each patient class should contain pa-
tients who are similar from a clinical perspec-
tive (i. e., each class should be medically’
meaningful). .

Restricting the patient characteristies to
those readily available insures that the patient
classification scheme can be extensively applied.
Currently, the patient information routinely col-
lected includes age, primary and secondary diag-
nosis and primary and secondary surgical pro-
cedures:; Creating a patient classification
scheme based on information that is only col-
lected in few settings or on information which
is difficult to collect or measure would result
in a patient classification scheme which can not
be applied to the problems facing today's health
care industry. That is not to say that infor-
mation beyond that currently collected might
not be useful for defining a patient-classifi-
cation scheme. As additional information be-
comes routinely available it must be evaluated
to determine if it might result in improvements
in the ability to classify patients, .

Limiting the number of patient classes to
manageable numbers (;.e., hundreds of patient
classes not thousands) insures that for most of
the patient classes, a typical hospital will
have enough experience to allow meaningful
comparative analysis to be performed. If there
were only a few patients in each class, then it
would be difficult to detect patterns in case
mix complexity and cost performance and to com-
municate results to the physician community.

The resource intemnsity of the patieants in
each patient class must be similar in order to
establish a relationship- between the case mix
of a hospital and the resources it consumes.
Similar resource intensity means that the re-
sources used are relatively consistent across
the patients in the class. However, differ -
ences in the case severity of the patients in
the same patient class-will result in some var-
iation in resource intensity. In other words,
the definition of the patient class will not be
so specific that every patient is identical,
but the level of variation is known and predict-
able. Thus, while the precise resource inten-
sity of a particular patient can not be pre-
dicted by knowing to which patient class he
belongs, the average pattern of resource in—
tensity of a group of patients in a class can
be accurately predicted.

Since oné of the major applications of a
patient classification is as a means of com-
municating with the physician community, the .
patients in each patient class must be similar
from a clinical perspective. In other words,
the definition of each patient .class must be
medically medningful. The concept of medical
meaningfulness requires that the patient
characteristics included in the definition of
each patient class relate to a common organ
system or etiology and that a specific medical
specialty should typically provide ‘care to the
patients in the class. For example, patients
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who are admitted for a D&C or a Tonsillectomy
are similar in terms of most measures of re~
source intensity such as length of stay, pre-~
operative stay, operating room time and use of
ancillary services. However, different organ
systems and different medical specialties are
involved. Thus, the requirement that the pa-
tient classes be medically meaningful precludes
the possibility of these types of patients be-
ing in the same class.

A common organ system or etiology and a
common clinical specialty is a necessary but
not sufficient requirement for a patient class
to be medically meaningful. In addition, all
available patient characteristics which med-
ically would be expected to consistently
affect resource intensity should be included
in the definition of the patient classes.
Furthermore, a patient class should not be based
on patient characteristics which medically would
not be expected to consistently affect resource
intensity. For example, patients with appen-
dicitis may or may not have peritonitis. Al-
though these patients are the same from an or-—
gan system, etiology and medical specialist
perspective, the classification scheme must
form separate patient classes, since the pres-—
ence of peritonitis would be expected to con-
sistently increase the resource intensity of
the appendicitis patients. On the other hand,
sets of unrelated secondary diagnosis can not
be used to define the patient classes since
there would not be a medical rationale to sub-
stantiate that the resource intensity would be
expected to be different.

The definition of medically meaningful is
dependent on the purpose for the formation
of the patient classification scheme. Thus,
the definition relates to the medical rationale
for differences in resource intensity. If, for
example, the purpose of the classification scheme
related to mortality then the patient character-
istics which were medically meaningful and, there-
fore, included in the classification scheme
might be different. Finally, it should be noted
that the requirement that the patient classes
be medically meaningful will cause more patient
classes to be formed than would be necessary for
only explaining resource intensity.
Previous Patient Classification Schemes

Historically, there have been two alterna-
tive methods for classifying patients. The first
method is to define a patient class solely based
on primary diagnosis. However, primary diagnosis
is not sufficient for classifying patients with
respect to resource intensity since other vari-
ables such as surgical procedure performed and
age of the patient are important determinants of
resource intemsity. For example, patients with
a primary diagnosis relating to gastric and
peptic ulcers with no surgery or complicating
factors would typically be hospitalized for six
days while those with a minor surgical procedure
such as an endoscopy would stay twelve days and
those with a major surgical procedure such as a
gastric resection and multiple diagnoses would
stay twenty-one days. Thus, this simple example




using length of stay as a nieasure of resource
intensity illustrates that information in add-
ition to primary diagnosis must be incorpor-
ated into the patient classification scheme. -
" The second method for classifying pa -
tients has been developed by the Commission

on Professional and Hospital Activities (CPHA).

The CPHA classification divides all possible
primary diagnoses into 349 mutually exclu-
sive major diagnostic categories. Each of
these major diagnostic categories is then
divided based on the presence or absence of

a secondary diagnosis, presence or absence’
of any surgery and five age categories. This
results in 20 subcategories for each of the
349 major diagnostic categories for a total
of nearly 7000 patient classes, The large
number of patient classes presents operation-
al problems since for a typical hospital most
"of the classes will be empty or have just a
few patients. TFurther, because of its uni- "
form structure throughout all 349 diagnostic
categories, the CPHA classification tends

to over specify in some diagnostic categories
(e.g., age is not particularly relevant with
respect to resource intensity for senile
cataract patients) and under specify in other
areas (e.g., the precise type of surgery is
important for ulcer patients). Thus, neither
of the existing patient classification schemes

could adequately define hospital case mix and -

its relationship to resource intensity.
Alternative Approaches to Patient Classifica ~
tion .

Since existing classification schemes
were not satisfactory, it was necessary to
develop a new patient classification scheme,
During the process of developing the class-
ification scheme, a number of alternative
approaches to constructing the patient classes
were investigated. Taitially, a normative. .
approach was used which involved having
clinicians define patient classes using
the patient characteristics which they felt
were important for determining resource
intensity. There was a tendency for their

- definitions to include an extensive set of
specifications, requiring information which
might not always be collected through a
hospital's medical information system. If
the entire range of patients were classi-
fied in this manner, it would ultimately
lead to thousands of case types, most of
which described patients seen infrequently
at an institution. It, therefore, became
.evident that the process of patient class
definition would be facilitated if data
from acute care hospitals could be examined
to determine the general characteristics and
relative frequency of different patient types.
Also, statistical algorithms applied to this
data would be useful to suggest ways of form-

. Ing patient classes that were similar in terms
of resource intensity. However, it was alsc™~
discovered that statistical algorithms

" that MDC available for AUTOGRP analysis. Pa~

applied to historical data in the absence of

.elinical input would not vield:.a satisfactory

set of patient classes. The patients classes
resulting from such a statistical approach,
while similar in terms of resource intensity,
would often contain patients with a diverse set
of characteristics which could not be inter-

‘preted from a clinical perspective. (i.e. the

classes were not medically meaningful). Thus,
it became apparent that the development of a
patient classification scheme required that
physician judgément, statistical analysis and
verification with historical data be merged
into a single process. It was necessary ta be
able to examine large amounts of historical
data with statistical algorithms available for
syggesting alternative ways of forming patient
classes but to do so in such 3 way that physi-
cians could review the results.at each step to

_-insure.that the patient classes were medically
meaningful. Since there was no computer sys—

tem available which could support these diverse
requirements, it was necessary to construct the
AUTOGRP computer system before the process of !
patient class definition could begin. Once
AUTOGRP was constyructed and sufficient patient
data available, the process of forming the’
patient classification scheme could begin.
Formation of the Diagnosis Related Groups (DRGS)’ ’
The process of forming the patient classi- :
fication scheéme was begun by dividing all pos-
sible primary diagnoses into 83 mutually ex-
cluysive primary diagnosis areas referred to as
Major Diagnostic Categories (MDCs). The MDCs
were formed hy. physicjans as the first step to-
ward insuring’ that the patient classes would be
medically meaningful. The diagnoses in each '
MDG correspond to a single organ system or gtio- :
logy and in general are associated with a parti-
cular medical -specialty. Thus, in order to -
maintain the requirement of medical meaningful- '
ness, no final patient class could contain
patients in different MDCs. Examples of MDCs
are  Infectious Diseases, Malignant Neoplasms
of the Digestive System, Diabetes and Fractures.
Each MDC was analyzed independently and
one or more:patient classes were formed from
each MDC. The final patient classes formed
are referred to as Diagnosis Related Groups
(DRGs) .- Length of  stay was. used as the méasure
of resource intensity. Length of stay was :
chosen since it was readily available, well - :
standardized and reliible. Further,.within a
range of similar diagnases, length of stay is
highly correlated with other measures of re- '
source intensity such as patient charges. The K
database used in the formation of the DRGs' con- .
tained .approximately 700,000 abstracts pri-
marily from New Jersey and Comnecticut hospitals
and one southern PSRO. - All diagnostic and sur-
gical information was c¢oded in either HICDA-2
or ICDA-8.
The process of forming the DRGs for an MDC
hegan by making all patient abgtracts within

tient abstracts for deaths, with obvious coding
errors and with extremely long length of stays
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were excluded from the analysis. The variance
reduction algorithm in AUTOGRP was used to sug-
gest the patient characteristics that affected
length of stay.

The recommendation of AUTOGRP would be
evaluated from both a statistical and medical
perspective. The process of forming the DRGs
was recursive in nature. As each patieat's
characteristic was included in the DRG defini-
tions, the process would then be repeated with
the remaining patients® characteristics until
there were no longer any patient character-
istics which from both a medical and statis-
tical perspective affected length of stay.

The result for each MDC was a tree~like struc-
ture of patient characteristics which defined
the DRGS.

At any point during the definition of the
DRGs there would often be several patient
characteristics which appeared important for
understanding length of stay. (e.g. for a
particular MDC age and type of secondary
diagnosis may have had a strong impact on
length of stay). The selection of the patient
characteristics to be used and the order in
which they would be used was a complex task
with many factors examined and weighed simul-
taneously. Statistically, the amount of
variance reduction in length of stay was only
one factor considered. For any patient char-
acteristic the creation of many subgroups,
especially as the initial characteristic, was
difficult to manage and of questionable sig-
nificance. Furthermore, it is an artifact of
the variance reduction algorithms that many
subgroups can be created when there are a
large number of different values of the pa-
tient characteristic. TFor example, secondary
diagnoses often had many different values and
thus often produced significant variance re-
duction by forming many subgroups. However,
such groups were not medically meaningful
and were therefore not used in the DRG defini-
tions. The recommendations from AUTOGRP were
often modified by clinical judgement. Thus,
while the type of surgery performed might be
important from both a medical and a statis-
tical perspective, the surgical grouping sug-
gested by AUTOGRP would often be altered by
the physicians in order to obtain surgical
groupings which were more medically homogen-
eous.

As an example, consider MDC 55, Urinary
Calculus which was partitioned into four DRGs.
Initially the Urinary Calculus MDC was parti-
tioned based on the presence or absence of
surgery. The non-surgical group was then divid-
ed based on the presence or absence of a second-
ary diagnosis. The surgical group was divided
into a group with minor surgery such as a
cystoscopy or passage of a catheter to kidney
and a group with a major surgery such as a
nephrotomy, cystotomy or ureterotomy. In sum-
mary, the classification process resulted in
the formation of 4 terminal groups, or DRGs
239-242, from the Major Diagnostic Category of
Urinary Calculus:

239 Urinary calculus without surgery, and
without a secondary diagnosis

240 Urinary calculus without surgery and with
a secondary diagnosis

241 Urinary calculus with cystoscopy, passage
of catheter to kidney, other operations

242 Urinary calculus with nephrotomy, cystotomy,
ureterotomy, other major operations

Each MDC was partitioned into DRGs and the re-
sult was the formation of 383 DRGs. The variables
used to define the DRGs differed across the MICs.
For example, age was used in the definition of the
DRGs for Hernia patients and the precise type of
secondary diagnosis was used for Arrhythmia and
slowed conduction patients. Some MDCs such as
hemorrhoids were not further partitioned while
others such as Fractures were partitioned into many
DRGs (e.g., 13 DRGs for Fractures).

As they are now defined, the DRGs form a manage~
able, medically interpretable set of case types that
allows one to control for differences in complexity
attributable to patient characteristics as described
by age, primary diagnosis, secondary diagnosis, pri-
mary surgical procedure and secondary surgical pro-
cedure. On the basis of values for these variables,
practitioners can gain some understanding of the
patient being identified and specify within reason-
able limits expected services to be delivered,
criteria to be applied in treatment, and expected
outcomes.

The classification of patient records into DRGs
is a constantly evolving process. In fact, the
current DRGs represent the third version of the
DRGs. As coding schemes change and data are collected
that are more current and representative of acute-
care institutions in the United States, these groups
will be re-examined and revised accordingly.

Currently the DRGs are being applied in a number
of different practical and research settings in the
health care field. The various applications of the
DRGs illustrate the central role which case mix
can play in the understanding of the behavior of
hospitals.

Utilization Review

In comparing hospital performance on the basis
of patient-care-related measures such as length of
stay, cost, and death rate, it is important to
determine the extent to which observed differences
can be attributed to case mix and to what extent
they are related to differing treatment practices.
An individual institution has limited control over
the former, and one expects utilization and quality-
of-care measures to vary across the different types
of cases it treats. For example, while a 15 per
cent mortality rate is not unusual for acute myo-
cardial infarction patients in most inpatient acute-
care facilities, it would be alarming for women with
normal deliveries. Likewise, a 2-day stay for tonsil-
lectomies is typical, but it is unusually short for
appendectomies. Thus, a hopsital with a higher pro-
portion of relatively complex cases could be expected
to have, on the average, longer lengths of stay,
increased costs, and higher death rates. Any com-
parision, then, of this institution with another
on the basis of such measures must take into account
its more complex case mix.

Based on the DRGs case mix-adjusted measures may



be computed to control for case mix differences and
used in comparing acute-care inpatient facilities
or groups of facilities. 1In addition, observed
differences in some variable between 2 hospitals
or a hospital and a set of hospitals may be
partitioned into 1) the amount of difference
attributed to hospital treatment practices; and

2) the amount of the difference attributed to
hospital case mix. This information allows one

to make comparisons of hospital utilization and
quality of care taking into account case com-
position. Further, the DRGs provide a framework
to identify the types of patients for which an
institution has a particularly deviant utilization
pattern. These patients may then be closaly
monitored and the pattern of practice evaluated
over time.

Hospital Budgeting and Cost Control

An important objective of hospital costing and
budgetary systems is the understanding and control
of hospital costs. In traditional orgamizational
settings, cost control is most successful in those
situations where well-defined products or services
are provided with a predictable set of associated
costs. The provision of different combinations of
products or services results in different levels
of total resource consumption and cost requirements.
Cost control in such settings basically entails
the monitoring of resources consumed and costs
incurred during the production process to insure
consistency with expected levels. Thus, for such
a system to be operational with a hospital, there
must be a precise definition of the services pro-
vided by the institution. In a general sense,
hospitals provide "patient care," but more specif-
ically, they provide patient care of various kinds
and intensities over various durations based on
the needs of the patients treated.

Since the DRGs form a classification of the
patient population into classes with similar ex-
pected resource intensity, they can provide a
definition of the services provided by a hospital.
As such, they allow the resources consumed and
costs incurred to be related directly to the types
of patients or case mix that the hogpital treats.
This is important in a hogpital setting, where it
is not management (i.e., administrators) but
rather individual physicians who are responsible
for allocating resources through various - services
and departments in order to provide effective
patient care. To a large extent, physicians act
independently of each other and are not generally
aware of the overall financial implications of their
individual decisions. If hosgpital cost control is
to be attained, effective communication between the
financial systems of the hospital and its physicians
must be achieved. By formulating the hospital budget
in terms of patient classes with similar patterns
of care, a direct linkage between the practices of
individual physicians and the financial consequences
for the hospital can be realized.

DRGs can be used to provide a complete finan-
cial picture of the costs of treating specific
types of patients, whose care is the basic service
of a hospital. Under the traditional organizational
structure of a hospital, there is‘'no department
whose responsibility is to insure that individual
patients are financially well managed. Typically,
the hospital's two accounting systems (financial
and managerial), deal with patients in the aggregate

and not on an individual basis. The financial
system provides the basic financial description

of the hospital in terms of the balance sheet,
income statement and funds flow, while the mana-
gerial accounting system provides the financial
information oriented at the department level (e.g.
nursing, laboratory, medical records) for intermal
management purposes. Thus, hospital accounting
systems have not provided the integrated picture
of the financial consequences of the care delivered
to individual patients.

The cost of treating patients in each DRG can
be determined., In order to establish .the following
year's budget, it is only necessary to. project the
hospital's case mix and apply the appropriate
inflation factors. Deviations from the budget
due to case mix can be immediately detected and
the diagnostic and service areas &xperiencing
significant deviations from established unit costs
can be isolated.

Hospital Reimbursement

In 1980 the state of New Jersey established
prospective DRG rates for 26 hospitals. Preliminary
rate design has set a rate per DRG for each
hospital, composed of proportions of the hospital
mean case cost per DRG -and the state standard
(the mean case cost per DRG across the sample 26
hospitals). The hospital and state proportion
would always sum to unity. Thus, for example,
the rate for a particular DRG might consist of
75 per cent hospital cost and 25 per cent state
standard. The early emphasis on the hospital
actual cost will provide a reasonable opportunity
for institutions themselves to make use of manage-
ment information by DRG. Detailed management
information by DRG will be provided to each hospital
and will be organized to help the hospitals
effectively focus on areas of concern in order to
deal with problem areas.

Hospitals have both the opportunity and respon-
sibility for reacting to the management information
by implementing steps to remedy inefficiency,
expanding efficiency, and opening an effective
dialogue with their physicians. The motivation
for discharging this burden is supplied by pro-
spective, incentive-based reimbursement. Thus,
in any given year, a hospital would retain the
savings achieved by bringing in its cost per case
under the prospective rate. Since the form of
payment is per case rather than per diem, the
unit of reimbursement no longer poses an incentive
to increased lengths of stay. Recalculating the
next year's prospective rate based on the previous
year's actual achievement serves the public }
interest by embedding the results in an improved
standard.

The system allows health care issues to be
placed in their DRG-specific and medical context,
rather than the current collection of financially
oriented appeals, thus permitting an examination
of efficiency, quality and appropriateness
Regional Planning

Regional planning refers to the activity of
organizing health care resources in a defined
geographic region to achieve a desired state of
affairs in terms of the availability of health
care of acceptable quality and cost. The primary
thrust of the hospital planning activity has
traditionally focused on hospital facilities,
primarily beds. Through legislation such as the
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Hill-Burton Act, much of the plamning activity
prior to the 1970s emphasized the adequacy and
distribution of hospital beds to meet the needs of
of the population. However, the rapid increase
in sophisticated medical technology has resulted
in a need to plan a regional basis not only. for
hospital beds but also for specific hospital
services and equipment. Thus, the planning for
the quantitity and distribution of major new equip-
ment such as computed tomography scanners or
specific hospital services such as open heart
surgery has become an intergral part of the
planning activity. Since certain types of services
and equipment are necessary to treat, specific
patient types, planning decisions will affect
the case mix a hospital can treat.

The modification by the planning process of
the case mix that an individual hospital can
treat will inevitably affect the case mix of the
other hospitals in the region. For example, if a
new service is added in one hospital, then that
hospital will begin to treat additional types of
patients. This will likely result in a decrease
in the number of those types of patients treated
at the other hospitals in the region. Further, the
new service may cause the other capacities of the
hospital (e.g., beds or operating room time) to be
exceeded, requiring that the hospital cease to
treat patients to whom it previously provided
care. The excess patients will have to'be treated
in the other hospitals in the region. Thus, the
implications of a planning decision can be complex
and difficult to predict. A case mix approach to
regional planning would have as its central focus
the patients being treated and the demands they
place on hospital resources. The role of each
hospital in the region would be defined in terms
of the case mix it treats. The goal of the plan>
ning activity becomes to match the resource of a
region with the patients requiring care.
Summary .
The DRGs provide a practical framework for
analyzing the impact of hospital case mix. The
various actual and potential applications of the
DRGs in the areas of utilization review, hospital
budgeting and cost control, prospective-reimburse~
ment and regional planning emphasize the central
role of the patient. By focusing the types of
patients being treated, programs responsible for
these activities will share a common conceptual
basis even though they are concerned with different
aspects of the health care system. While the
applications to date have been implemented to meet
the immediate needs of the individual programs,
future work will be directed toward exploring the
potential of the DRGs in achieving better integra-
tion and coordination of the different program
goals and activities.
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Case Mix Definition in Ambulatory Care

Jeffrey Lichtenstein, Yale University

Ambulatory care accounts for a substantial
portion of health care resources in the United
States. Annually, there are about 600 million
visits to office based physicians. Three out of
every four Americans visit a doctor at least once
a year [1].

The management of ambulatory care systems,
however, is not as well understood as the manage-
ment of hospitals. In recent years, great
attention has been focused on understanding and

controlling the pattern of resource use in hospitals.

Diagnosis Related Groups (DRGs) have emerged as an
important tool in this regard. The purpose of
this paper is to describe a system of patient
classification for ambulatory care settings
analagous to DRGs for inpatient settings -- that
differentiates the type and amount of resources
required to provide ambulatory care.

The ambulatory care system can be thought of
as an economic entity. Its inputs are labor,
material, and equipment used in the provision of
these services. Its outputs are specific services
rendered in terms of physician and nurse care,
laboratory tests, counseling, and other services.
Its product is the specific bundle of services
that each patient receives. Because each patient
requires different services, the system must pro-
duce different products.

A patient classification system useful for
management should differentiate patients into
groups based on their clinical condition in such
a way that the patients in each group require
similar bundles of services. Each group, therefore,
represents a product of the ambulatory care system.

The database we used to develop such an
ambulatory patient classification system was from
the National Ambulatory Medical Care Survey (NAMCS)
of 19756 and 1976. It included data on 112,516
ambulatory patient visits to a nationwide prob-
ability sample of office-based physicians. For
each visit, data collected included demographic
1nformat1on, characteristics of the visit=such
as whether this was a first visit or a revisit,
characteristics of the patient such as presenting
problem and diagnosis, characteristics of the
therapy, disposition, and duration of the visit.
(See Figure 1).

The starting point for the formation of our
classification system was to divide the entire
range of ICDA-8 diagnositc codes into fourteen
mutually exclusive and exhaustive categories which
we called Major Ambulatory Categories ?MACS)

For the most part, we found MACs that reflect

the predominant organ system affected by the
disease. Each ICDA-8 code was assigned to one MAC
by considering the organ system affected or the
medical specialist most 1ikely to treat the disease.
Table 1 lists the fourteen MACs that we. developed
along with the ICDA-8 codes that are classified

in each one.

Each MAC was then subdivided utilizing the
significant attribute method. We sequentially
partitioned the patients in each MAC based on a
series of variables that reflect their clinical
attributes. The choice of which variable to use
at each point in the partitioning process and the

choice of :the values of the variable at which to

make the partition was based on an interactive
process between physician and AUTOGRP, a computer
system for the analysis of health data bases.

This process has been described elsewhere [2].

Each variable representing a patient or visit
characteristic was examined for its ability to
explain resource consumption in a statistical

sense as well as in a medical sense. Resource :
consumption, for the purpose of the initial analysis, °
was represented by a variable "duration of visit."
Subsequently, the groups formed were analyzed in
relation to other measures of resource consumption
such as laboratory, x-ray, EKG, use, etc.

The patient and visit characteristics that we
found to be important in explaining resource con-
sumption are listed in Table 2.

The general guidelines adhered to wherever
possible in the partitioning process were:

1)- When partitioning new patients the use

of the variable presenting problem was
favored over the use of diagnosis because
a primary diagnosis is usually not
established until the end of a visit.-

2Y Non-clinical variables such as type of

visit or referral were used whenever
possible before using clinical variables
such as diagnosis or presenting problem.

3) Within a MAC attempts were made to be

consistent in the way groups were formed:

For example, if age is used as a partition-
ing variable in more than one place in -

the definition of the ambulatory patient
groups (APGs)for a particular MAC then

the same age categories should be used (e.g.,
use under and over 65 for all age splxts).

The end result of this process was the formation
of 154 ambulatory patient groups (APGs). The '
interactive partitioning process used in forming
the APGs. can be best illustrated in the context
of an example - the Classification of Major Ambulatory
Patient. Group 5: Disorders of the Circulatory
System. This category contains patients with primany
diagnoses of:
ICDA-8 Codes English Descriptor
0930-0930 Cardiovascular Syphilis

390-402 Rheumatic Fever; Chronic Rheumatic
: Heart Disease; Hypertensive

Disease except Renal; Ischemic
and Other Heart Disease

4400-4459 Diseases of the Arteries except
Polyartertis Nodosa and Allied

) Conditions

4510-4549 Diseases of the Veins and Other

4561-4569 Diseases of the Circulatory

4580-4589 System except Pulmonary Embolism
and Hemmorhoids

7820-7826,7829 Cardiovascular Symptoms

795 Sudden Death

Y100 Adjustment of Pace-Setter or

Other Cardiac Device
The process used in the formation.of the APGs
is summarized in the tree diagram presented in
Figure 2. Initially; this category is partitioned
into three branches based on the variable visit
status (VSTAT). The first branch contains all
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patients seen by the physician for the first time
New Patient - V1). The second branch contains all
revisits experiencing a problem that the physician
has treated in the past (Revisit/01d Problem-V2).
The third branch contains all revisits experiencing
a problem that the physician has not treated in the
past (Revisit/New Problem-V3). For purposes of this
example, the Revisit/01d Problem-V2 branch will

be described in detail. (See Figure 3)

Step I: V2 was partitioned into two groups
based upon whether the patient received a periodic
examination. Periodic examinations require
particularly long physician times.

1) Terminal Group 52 - revisit/old problem

who received a periodic examination.

2) Intermediate group - revisit/old problem
who did not receive a periodic examination.

Step II: The intermediate group described in
Step I was further subdivided based upon whether
the patient was referred. Patients who were
referred tended to require more physician time.
This step resulted in the formation of:

1) Terminal Group 51 - revisit/old problem,
who did not receive a periodic examination
and who was referred.

2) Intermediate group - revisit old problem,
who did not receive a periodic examination,
and who was not referred. .

Step III: The intermediate group described in
Step II was further divided based upon the presence
or absence of the presenting problem chest pain.
Chest pain is a particularly worrisome manifestation
of cardiovascular disease and therefore tends to
require additional physician time. This step
resulted in the formation of:

1) Intermediate group, revisit/old problem;
who did not receive a periodic examination,
who was not referred and who had a present-
ing problem of chest pain.

2) Intermediate group, revisit/old problem,
who did not receive a periodic examination,
who was not referred and did not have a
presenting problem of chest pain.

. Step IV: The intermediate group one described
in Step III was further divided based upon the

' presence or absence of a secondary diagnosis. This

resulted in the formation of:

1) Terminal Group 50 - revisit/old problem,
who did not receive a periodic examination,
who was not referred, who had a presenting
problem of chest pain, and who had a
secondary diagnosis.

2) Terminal Group 49 - revisit/old problem,
who did not receive a periodic examination,
who was not referred, who had a presenting

- problem of chest pain, and who did not have
a secondary diagnosis. .

Step V: The intermediate group two described

in Step ITT was further divided based upon the

presence or absence of the diagnosis of hypertension.

Revisits for hypertension were frequent and brief

in duration. This step resulted in the formation of:

1) Terminal Group 48 - revisit/old problem,
who did not receive a periodic examination,
who was not referred, who did not have a
presenting problem of chest pain, and who
had a diagnosis of hypertension.

2) Intermediate group - revisit/old problem,
who did not receive a period examination,
who was not referred, who did not have a
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presenting problem of chest pain, and who
did hot have a diagnosis of hypertension.

Step VI: the intermediate group described in
Step V was further divided based upon the presence
or absence of a secondary diagnosis. This step
resulted in the formation of:

1) Terminal Group 47 ~ revisit/old problem,

who did not receive a period examination,
who was not referred, who did not have a

presenting problem of chest pain, who did
not have a diagnosis of hypertension, and
who had a secondary diagnosis.

2) Terminal Group 46 ~ revisit/old problem,

who did not receive a periodic examination,
who was not referred, who did not have a
presenting problem of chest pain, who did
not have a diagnosis of hypertension, and
who did not have a secondary diagnosis.

In summary, the classification process resulted
in the formation of seven ambulatory patient groups
or APG's 46-52, listed below.

46 O05V2NHBPND2 CIRC,OPT,OPR,N EXAM,N REF,W0 CHSTPN,
- WO HBP, WO DX2
47 O05V2NHBPYDZ CIRC,OPT,0PR,N EXAM,N REF,W0 CHSTPN,
WO HBP,W DX2

48 05Y2HBP CIRC,OPT,0PR,N EXAM,N REF,W0 CHSTPN,
49 O05V2CPNND2 EIEETOPT,OPR,N EXAM,N REF,W CHSTPN,
50 05V2CPNYD2 g?RETéPT,OPR}N EXAM,N REF,W CHSTPN,
51 05VZ2REF glﬁé?OPT,OPR,N EXAM,REF

52 (05V2PRDEX CIRC,0PT,0PR,EXAM

"Results

From the initial sample of 112,516 patients,
559 records were eliminated because they represented

. "outliers”, i.e., patients with excessive resource

consumption. The average time spent with the
physician for the remaining 11,957 patients was
16.8 minutes (S.D. 12.46). X-rays were performed
in 7.6%, laboratory work 22.3% and EKG in 3.5%.
Disposition was to the hospital in 2.5%.

Table 3 illustrates the relationship between
APG and physician time. Patients in APG 8 require
an average of 46.2 minutes of physician time.
These are pateints with psychiatric.disorders who
were referred for their first visit. At the other
end of the spectrum, patients in APG 65 require
an average of 4.8 minutes of physician time. These
are patients with respiratory disorders on a
revisit for medication.

The abiltiy of APG's to separate patients into
groups requiring different ancillary services is
illustarated in Table 4. The rate of EKG use in
the seven APG's defined for circulatory disorders
representing revisits for old problems ranges from
6% in patients who have hypertension, to 43% in
patients with chest pain and secondary diagnosis.

"Conclusion

We have developed a patient classification
system for ambulatory care patients that relates
patient attributes to the consumption of health
care resources. Patients can be classified into
one of 154 ambulatory patient groups (APG's) on
the basis of their diagnosis, presenting problem,
age, reason for visit and type of visit.

Each APG can be thought of as representing a
product of the ambulatory care system. The mix of
products, or case mix, of an ambulatory care facility
can be characterized by use of this classification



system. It is expected that using APGs ambulatory
facilities can be described, compared, and managed,
in the same way that using DRGs hospitals can be

described, compared and managed.

List of Major Ambulatory Categories

Initial
Group #

1 Infective and Parasitic
Disorders

ICDAB Code

017,0171,0179-0189,
020-037,0319-0339,
035-0399,050-0619,
067-0689,071-0759,
079-0790,0792-0902,
0904-0939,095-1049,
113-1149,116-1309,
132-134¢,136-1369

193-1949,226-2269,
240-~2689,269,2699,
270-2731,2734,2736~
2739,275-2799

290-3159,790-7902,
7930,794-7949

4 Disorders of the Nervous 013-0139,0191,040-

System 0469 ,062-0669,0940-

© 0949,191-1929,225-

2259,238,2381-2389,

320-3589,430-4389,

7720-7722,780-7808,

. 781,7814-7818,791-
7919,850-8549

5 Uisorders of the Circulatory 0930-093%,390-4029,
System 404-4299,440-4459,
451-4519,453-4549,
456,4561-4569,458-
4589,782-7826,7829,

795-7959,Y100

010-0129,0190,034~
0341,115-1159,0310,
135-1359,160-1639,
212-2129,231-2319,
450-4809,460-5199,
776-7769,783-7837

000-0099,014-0149,
070-0709,140-1599,
210-2119,230-2309,
2690-2691,2732~2733,
2735,452-4529,455-
4559,4560,520-5779,
784-7858,Y102

016-0169,0192,112,
131-1319,174-1749,
180-1899,217-2229,
233-2379,403-4039,
§80-6299,786-7867,
789-7899,792-7929,
¥090,Y101

0170,0751,110-1119,
172-1739,214-2149,
216-2169,232,2322,
680-7092

015-0159,0193-0196,
170-1719,213-2139,
215-2159,2320,2321,
274-2749,446-4479,
710-7389,787-7876,
Y104

800-8489,860-9999

Initial Group Name

2 Endacrine, Nutritional and 13-24

Matabolic Disorders

3 Mental Disorders 25-36

37-39

6 Disorders of the Respiratory 60-70

System

7 Disorders of the Digestive 71-84

System

8 Disorders of the Genito- 85-94

urinary System

9 Disorders of the Skin and 95-102

Subcutaneous Tissue

10 Disorders of the Musculo- 105-109
skeletal System and

Cannective Tissue

1 Accidents, Poisenings and 110-122

Violence

0172,076-0789, 0903, 123-132
190-1909,224-2249,
2380,360-3793,7810-
7812,Y006,Y122

0173,380-3899,7813

12 Disorders of the Eye

13 Disorders of the Ear 133-143
14 Other

Special Conditions and
Exam without Sickness

Y00-Y005, Y007-Y089, 144-154

Y091-Y099,Y103,Y105«

Y121,Y123-Y13,Y300-
Y302
Disorders of the Blood and

280-2899
Blood-Forming Organs
Complications of Pregnancy, 630-6789
Childbirth and Puerperium
Congenital Anomalies 740-7599
Certain Causes of Peri- 760-7719,7729,773,
natal Morbidity and 774-7759,777-7799

Mortality

Symptoms 7822-.7823,788-7889,
793,7931,7938-7939,
796-7969

Miscallaneous 019,0199,195-1999,

200~2099,227~-2285,
238-2399,448-4489,
457-4579

Table 1

52
S1
S0

49

48
fa7

46

"'Jecondary Diagnosis

28

33

27

26

44

99

116

120

14

65

PATIENT CHARACTERISTICS CONSIDERED FOR GROUPING

Diagnosis

Presenting Problem

Seriousness of Problem

Age’
Psychotherapy

Type of Visit
Reason for Visit
referral

periodic examination
follow~up of acute problem
post-operative visit

Table 2

DESCRIPTION

HIGHEST:

RANKING OF PHYSICIAN TIME

TIME (MINUTES)

Psychiatric Disorder, first visit, referral

Psychiatric Disorder, revisit for old problem,
requires psychotherapy ~

’ Péychiat::i.c Disorder, first visit, not referred,
with anxiety, depression, obsession, or drug abuse

Psychiatric Disorder, first visit, other problem

LOWEST:

B Circulatory Disorder, first visit, referred, with
shortness of breagh, chest pain, or heart murmur

Skin disorder, revisit without periodic exam,

with impetigo, warts, or acne, age 0 - 18

Accidem:,. poisoning, or violence, revisit for an

old problem, with diagnosis of sprain, laceration,
contusion, or eye injury with surgical aftercare

Accident poisoning or violence revigit for a new

problem with a diagnosis of sprain, laceration,
contusion, or eye injury with surgical aftercare

S

Other disorders, receiving vaccination

Respiratory revisit without periodic examination,

for medication

)
‘

Table 3

REVISIT FOR OLD PROBLEM

B cy
DESCRIPTION

Perigdic examination

‘
Referred

Chest Pain with Secondary Diagnosis

chest:.Pain without Secondary Diagnosis

Hypertension

s
Other Revisit with Secondary Diagnosis

Other Revisit without Secondary Diagnosis

Table 4

DISORDERS OF THE CIRCULATORY- SYSTEM

TIME (MINUTES)

24.6
. 20.7
20.2
16.4
13.4
17.2

15.4

48.2

44.8 -

t42.2

38.2

36.9

MEKG

33%
17%
43¢
318
1Y
223

16%
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THE USE OF THE HOSPITAL DISCHARGE SURVEY IN A STUDY OF
TONSILLECTOMY INCIDENCE: UNLITED STATES, 1970-1977

Jean L. Freeman, James F. Jekel, and Daniel H. Freeman, Jr., Yale University

1. Introduction

The National Center for Health Statistics
(NCHS) is the principal organization for providing
health data on the U.S. population. These data
are collected through the various components of
the National Health Survey. The Center routinely
publishes statistical summaries in the Vital and
Health Statistics Series. However, in order to
accommodate the more varied and extensive analyses
that users of the data require, the Center has
made these data available to the public in the
form of public use micro-data tapes. Yale Univer-
sity has received copies of many of the survey
tapes, principally through a special program be-
tween the Department of Epidemiology and Public
Health and NCHS. Members of the University com~
munity have been engaged in a number of studies
utilizing these data, especially those from the
Hospital Discharge Survey and the National Ambula-
tory Medical Care Survey. This paper presents a
brief overview of these research projects followed
by a more detailed discussion of one study which
utilized the Hospital Discharge Survey to monitor
the frequency of a major surgical procedure - an
examination of tonsillectomy incidence over the
period 1970 to 1977.

2. Overview of Studies Utilizing NCHS Survey Data

The titles of studies conducted or in the
process of being conducted at Yale in either the
Department of Epidemiology and Public Health or
the School of Organization and Management are
listed in Figure 1. Since this paper is part of
a session concerned with uses of hospital and
ambulatory data, attention is limited to those
projects conducted with the Hospital Discharge
Survey and the National Ambulatory Medical Care
Survey.

The paper by Lichtenstein [11] presented at
this conference describes the application of the
National Ambulatory Medical Care Survey (NAMCS)
in the development of case mix measures for ambu-
latory care. 1In addition, the survey was used by
a group in the Department of Epidemiology and
Public Health working on a review of upper extre-
mity disorders. Specifically, they were inter—
ested in assessing and documenting the magnitude
of the problem of hand and arm diseases and in-
juries and used the NAMCS data to determine the
number of physician visits in 1976 by persons
with those problems.

The Hospital Discharge Survey (HDS) has been
the most frequently used dataset. As evident
from the titles, the studies vary considerably ia
terms of subject matter and the types of questions
they address. The first study, on abortions, ex-
amined the impact of the 1973 Supreme Court ruling
liberalizing access to induced abortion on the
rate of hospitalizations for abortiom [4]. ~

The incidence of acute traumatic spinal cord
injury in the United States was determined using
HDS since previous national estimates of the in~-
cidence were extrapolations of rates in restricted
geographic areas. The key feature of this study
was the operationalization of what constituted an
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incident case of acute traumatic spinal cord in-
jury [5].

In the third study based on HDS case mix and
length of stay statistics for the New England re~
gion were obtained by Diagnosis Related Groups or
DRGs for pediatric patients and compared to similar
statistics for hospitals in a New England HSA [25].

The fourth study was exploratory and sugges-
ted the topic for the fifth study presented here
on tonsillectomies. It examined the patterns of
hospital use in the United States over the period
1971~-1975 by adolescent women, aged 11-19 [8].
These patterns were investigated using Diagnosis
Related 'Groups or DRGs as the framework for de-
scribing reasons for hospitalization. After child-
birth, the second major reason for hospitalization
was for hypertrophy of tonsils and adenoids.
Practically all of the patients in this group had
a tonsillectomy and/or adenoidectomy. While the
frequency of the operation was declining, the
number and rate still seemed high, particularly
for this age group, and it was decided to examine
this trend in tonsillectomies further for all age
and sex groups.

3. Trends in Tonsillectomy With or Without Ade-~
noidectomy Background

In 1965 tonsillectomy with or without ade-
noidectomy was the most common major surgical
procedure in the United States with an estimated
1.2 million operations performed [16]. Since then
its popularity has declined with physicians favor-
ing a more comservative treatment approach to sore
throat and middle ear disease, such as medical
management with antibiotics or lesser surgical
procedures as myringotomy. While the operation is
generally considered to be a relatively harmless
procedure, there are accompanying risks of psychic
trauma with childhood tonsillectomy and serious
complications from anesthesia and post operative
hemorrhage [2,3].

In view of the operation's high frequency and
associated risks, it is surprising that the thera-
peutic efficacy of tomsillectomy with or without
adenoidectomy has never been satisfactorily deter-
mined. There have been a few published prospective
studies comparing operated and controlled groups
[9,10,12,13,14], but their results have been seri-
ously questioned by other investigators due to
flaws in their respective designs, which include
nonrandomization of subjects into the operated
group, the exclusion of subjects with the most
serious indications for surgery, inappropriate
controls, and followup based on parental reports
[2,20,22], Bluestone and Paradise [20,21] are
currently engaged in a clinical trial which is
designed to avoid the defects of these earlier
studies,

It is understandably difficult to develop
appropriate indications for tonsillectomy and/or
adenoidectomy in the absence of information re-
garding their benefits. However, both practition~
ers and academic researchers have expressed con-
cern over the unwarranted application of these
procedures and have attempted to define reasonable




indications for each operation. Over a decade ago
Haggerty [7] recommended that tonsillectomy with
adenoidectomy be performed only for serious persis-
tent nasal or pharyngeal obstruction, when there

is difficulty with swallowing or for repeated epi-
sodes (4 or 5 in one year) of bacterial tonsilli-
tis. For otitis media, he recommends adenoidectomy
alone after alternative medical and drug treatments
have not produced satisfactory results. He does
not feel that the combined operation should be
performed over 8 years of age. Older children
should be watched for a year, during which time

the indications would probably disappear.

Haggerty's critical and conservative attitude
toward tomnsillectomy and/or adenoidectomy surgery
is reflected in more recent sources for surgical
indications, in particular pediatrics textbooks
[1,24] and the American Academy of Pediatrics
(A.A.P.). Criteria developed by the A.A.P. are
being used by Professional Standards Review Organ—
izations (PSROs) as part of their admission cri-
teria for tonsillectomy and adenoidectomy surgery
[6]. There is high agreement among sources re-
garding the necessity of surgery when enlarged
tonsils and/or adenoids cause nasal or pharyngeal
obstruction sufficient to interfere with breathing
or swallowing. However, while all sources indicate
surgery may be of benefit for patients with recur-
rent tonsillitis and otitis media, they give dif-
ferent opinions regarding the number of required
episodes.

Little is known about the incidence of tonsil-
litis by age and sex.- However, data from the
Health Interview Survey indicate that the condi-
tions sore throat and otitis media are most pre-—
valent in children under 6 and decrease as a
function of age thereafter [18,19]. Therefore, in
light of this information and Haggerty's recommen-
dation that the combined operation not be performed
on children over age 8, it appears that tomnsillec-
tomy is most appropriate for children under age 8.

This study examines the decline in tonsillec-
tomy rates over the period 1970 through 1977 and
investigates whether this trend was common to all
age and sex categories. Of particular interest is
‘whether the decline during this period was greater
in those age categories for which the procedure
seems least appropriate - over 8 years.

Methods

The data presented in this paper were collec-
ted by the Hospital Discharge Survey for the years
1970 through 1977. HDS dis conducted yearly by the
National Center for Health Statistics for calcula-
ting hospital utilization statistics by geographic
region, patient demographic characteristics (age,
sex, race, marital status), diagnoses, surgical
procedures, and hospital attributes (bed size,
ownership). The survey's scope includes patients
discharged from nonfederal short stay (average
length of stay less than 30 days) hospitals with
at least six beds for inpatient use, located in
the 50 states and the district of Columbia. The.
sample design, data collection, and data processing
procedures are documented extensively elsewhere
[15]. Survey data were obtained from NCHS and the
National Technical Information Service in the form
of public use micro-data tapes. '

Each observation in the database represents a
single discharge in the sample and has an associ-
ated weight factor that was used in determining

estimates of total discharges with a particular
operation. Estimates were computed separately for
all listed operations of tonsillectomy with ade~
noidectomy and tonsillectomy without adenoidectomy.
The estimates for all listed operations of tonsil-
lectomy with adenoidectomy include all operations
coded as 21.2 in any one of the three operation
fields appearing on the medical abstract. Like-
wise, estimates for all listed operations of ton-
sillectomy without adenoidectomy include all opexr-
ations coded as 21.l. Associated standard errors
were computed on the basis of relative standard
errors estimated from unpublished interpolation
tables provided by NCHS.

Age and sex specific surgical rates were
computed for each of the procedures to control for
possible demographic changes. The surgical rate
is the ratio of the number ‘of hospital discharges
with the operation during a given year to the num-—
ber of persons in the civilian non—-institutionalized
population as of July 1 of that year. The number
of persons in the civilian non-institutionalized
population was derived from published estimates of
the total population and the proportion of the
total population institutionalized, provided by
the United States Bureau of the Census [23]. :

The analysis is descriptive and consists of
1) a summary of the rate of tonsillec-
tomies during the period 1970 through 1977 and 2)
an examination of the change in the rates between
1970 and 1977 for each age and sex category.

" Results

Tables 1 and 2 contain the number and rate’
per thousand, with standard errors, of tonsillec-
tomies with adenoidectomy and tonsillectomies with-
out adenoidectomy performed in United States' non-
federal short stay hospitals as estimated by the
Hospital Discharge Survey for the years 1970
and 1977. A histogram of the rates for each
operation over the eight years is givem in Figure’
2, TFrom these it is observed that the frequency
and rate of tonsillectomy with or without adenoid-
ectomy has declined over this period. Almost one
million tomsillectomies were performed in 1970 at
a rate of 4.8 per 1000 population. By 1977, the
number had dropped to slightly over 600,000 or 2.9
per thousand. .

An examination of the separate trends in the
two operations reveals that the decline observed
in total tonsillectomies is primarily due to the

. decline in tonsillectomy with adenoidectomy, which

fell from about 737,000 or 3.7 per thousand to
about 400,000 or 1.9 per thousand in 1977. On the
other hand, there was little variation in the num-
ber and rate of tonsillectomy without Adenoidecto-
my over ‘the eight years. About 200,000 operations
were performed each year or slightly over 1 per
thousand,

It is evident from the rates that each opera-
tion has a distinctive age and sex distribution.
Tonsillectomy without adenoidectomy is relatively
rare in children under 9 and appears to increase
with age up through the late teens, after which it
begins to decline in frequency and rate. The
median and modal age is in the interval 15 to 19
years. Approximately 45% of the operatioms are
performed on persons aged 20 years and older.
Overall, females have almost twice the number and
rate of tomsillectomy without adenoidectomy as
males. Both sexes have comparable rates up through
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age eight and females have higher rates .at all
ages over eight. For ages 9 through 19 rates for
females are at least double those for males.

Tonsillectomy with adenoidectomy is a more
popular procedure than tonsillectomy without ade-
noidectomy. For the total population, incidence
rates for the combined operation are about three
times as high as those for tonsillectomy performed
separately. The peak age, as well as the median,
of tonsillectomy with adenoidectomy is in the
range 5 to 8 years, ten years younger than that
for tonsillectomy without adenoidectomy. Approx-
imately 30% of the operations are performed on
persons over age 8. Males have a slighly higher
rate than females, but the difference is not sig-
nificant. However, it is noted that males appear
to have higher rates than females through age
eight, after which females predominate.

With respect to changes in the rates between
the survey years, there appears to be little or
no change in the rate of tonsillectomy without
adenoidectomy. Further, what changes we do- ob-
serve in specific age/sex categories appear to be
due to sampling-error. On the other hand, a
decline of almost 50% was noted in the rates of
tonsillectomy with adenoidectomy for both sexes.
The percentage change for ages 8 and under (35-41
percent) is comparable to that for ages 9-19.
However, age groups 20-29 and 30+ experienced
greater declines of 58 and 68% respectively.
Conclusion

In conclusion, data from the Hospital Dis-
charge Survey revealed that the number and rate
of tonsillectomy surgery has declined considerably
over the period 1970 to 1977. The decline is
attributed almost entirely to tomnsillectomy with
adenoidectomy and was of approximately the same
magnitude (35 to 41 percent) for all age groups
under 20. The percentage decline was greater (58
to 68 percent) for ages 20 and above. Moreover,

the sex differential observed in certain age
groups in 1970 persisted in 1977. For both opera—
tions, females appear to have higher rates at ages
over 8, in particular ages 9 through 19.

It should be noted that the majority of ton~
sillectomies occur in conjunction with adenoidec—
tomies. Therefore, it could be argued that the
decrease in tonsillectomies may be attributed to
-2 change in medical practice with physicians per-
forming adenoidectomy separately. However, while
the frequency of adenoidectomy without tonsillec—
tomy has increased over this period, the number
and rates are too small to account for the greater
part of the decline in tonsillectomies.

Although the trend has been toward declining
rates, the operation performed separately or in
combination with adenoidectomy is still one of the
most frequently performed major operations in the
United States and is the principal reason for
pediatric hospitalization. Without an accurate
knowledge of costs versus benefits it is difficult
to assess the extent of unnecessary surgery. As
noted above, Haggerty recommended that the combined
procedure not be performed on children over age 8.
In 1977 approximately 50% of all tonsillectomies
were performed on persons in these age ranges. If
half the operations were,of questionable value,
then 200 million dollars™ may have been misallo=-
cated. But, more importantly over 300,000 persons
ran umnecessary risks of serious complications and
an unknown number of children and their families
suffered adverse psychological effects of hospit-
alization.

Hospital discharge data have frequently been
cited as a useful source of information for the
surveillance of health and disease conditions.
This particular study illustrates their utility as
a monitoring mechanism for therapeutic procedures
as well.
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Table 1

Racimatad numbar (with seendard error) of all liszed operaticns of tonsillectomy
wvithout adsncidectoy aod tonsillectomy wich adsnoidectomy for parsons discharged
fxom shore stay hospicals by age sad sex: Uniced States, 1970 zod 1977

Table 2

Estizaced cace per thousand (with scandard error) of all lisced cperations of
tonsillectomy withour adanoideccomy aad consilliectomy vith sdenoidectomy for
pazsons discharged from short atay hospitsls by age sad sax: U.8. 1970 and 1$77

1970 1977
raci Total Hale Fanale Total Male Fazsle
Toasillactosy ALl 220,648 79,477 141,171 216,028 66,731 149,274
withoue (17,777)  (8.133) (12,309) (17,478)  (7,133) (13,366)
Menoidectony
<nh 4,223 2,367 1,874 3,921 2,760 1,161
{934) {606) (526) (837 (&80) (386)
-8 7,660 4,018 3,682 8,933 4,277 &,656
(1,450) {503} (842) {1,611) (342} (995)
S=14 30,353 10,453 19,900 34,084 11,110 22,934
(3,345)  (1,794) (2,8381) (4,311 (Q,886) (3,213)
15-19 79,176 24,866 34,108 74,262 18,249 56,013
(3,111)  (3,421) (8,109) 7,731 (2,727) (6,252}
20-29 70,636 26,665 43,971 68,471 20,030 48,441
{7,460)  (3,600) (3,215) (7,269)  (2,893) (5,604)
0+ 20,606 11,128 17,476 26,39 10,325 16,069
(3,788)  (1,889) (2,630) (3,5768)  (L,776) (2,501)
Tensilleccomy All 137,004 262,17% 374,833 401,051 200,574 200,477
with * {45,017)  (25,592) (26,675) (28,087) (16,437) (16,450)
Mdunoidectony
<md 167,948 95,831 72,117 96,208 55,295 40,913
€14,578)  (9,338) (7,560) (9,366)  (6,192) (4,935)
5-8 355,326 180,714 174,512 186,495 99,974 84,521
(25,616) (15,347) (14,985) {15,56%)  (9,676) (8,436)
§-14 160,717 68,180 92,537 86,149 35,983 50,166
(18,121)  (7,246) (9,059) (9,595)  (4,493) (5,748)
15-19 33,880 10,197 28,683 25,763 6,474 19,
(4,483)  (1,758) (3,504) €3,512)  (1,279) (2,826)
20-29 13,538 6,080 7,478 7,169 2,278 4,896
(2,207)  (1,218) (1,425) (1,381) (595) (1,026)
o+ 1,575 1,169 2,406 1,267 573 594
(830) €368) (614) (393) (218) {250
Tousillactowy ALl 957,652  A4l,648 516,004 617,076 .267,325 149,751
vith or (55,227 (30,271) (34,11%) (39,193) (20,618) (25,307}
wichout
Msnotdactony <=4 172,169 98,178 73,991 100,129 38,085 42,074
(14,837  (9,528) (7,709) (9,689)  (6,420) (5,043)
5-8 362,986 184,732 178,254 193,428 104,251 89,177
(26,036) (15,579) (15,202) (16,065) (10,024) (8,793)
=14 191,070 18,633 " 120,193 47,093 73,100
(15,938)  (8,069) (10,676) (11,276)  (5,489) (7,6138)
18-19 115,054 35,063 79,991 100,025 28,723 75,302
(10,880)  (4,407) (8,172) (9,680) (3,408} (7,812)
2029 84,194 32,743 3,449 75,640 22,308 53,335
(8,464)  (4,188) (5,861) (7,839)  (3,150) (6,026)
30+ 32,179 12,297 19,882 27,661 10,898 16,763
4,129)  (2,046) (2,879) (3,696)  (1,887) (2,576)

1970 977

eracion e Joeal Male Feazle Tocal Male smate

Tousillectomy Al) 1.106 0.828 1.363 1.018 0,652 1,360

vichout {.089) (.0885) - (.124) (.082) {.070) (.122)
Adenotdectomy

<wé 0,246 0,269 0.223 257 0.354 0,156

€.058) €.069)  {.063) (.038) €.087)  (.049)

5~3 0.487 0.502 0,472 0.6350 0.510 0,691

(.092) Gy - 209 unn G138)  (48)

S=14 1,213 0,825 1.628 1.513 0.989 2.078

(.159) {.202)  (.238) (192} €.268)  (.292)

15-19 4.219 2.670 5.746 3.597 1.772 5.612

. .83 (.367)  (.646) €.378) (.265)  (.608)

20-29 2,471 2.013 2,360 1.887 1.181 2.586

€.260) €.223)  (.339) (.200) (.183)  (.2%9)

3+ 0,303 0.252 0,347 0.254 0.216 0.290

{.040) (.063)  (.053) (.034) €.037)  (.045)

Tonsillectomy ALl 3.693 3,772 3.619 1.890 1.959  1.826

' with (.226) {.21m)  (.238) (.132) {.161)  (.150)
Adecoidactouy

v . <=d 9.799 10.968 8.583 6.318 7.102 5.497

¢.850) (1.068)  (.900) ~ (.815) €.79%)  (.563)

¢ 3-8 22,611 22,575 22.4%0 13,420 146,261 12.54%

L (h.630)  (L.917) (1.984) {1.132)  (1.380F (1.259)

' 9-14 6,437 $.382 7,570 " 3.829 3,140 5,545

(.567) (.572)  (.782) £.382) (.392)  (.520)

19-19 1,912 1.098  2.717 1.288 70,629 1.86k

. (.239) €189 (.37 {.170) {228)  (.273)

20-29 0.474 0.460 0,486 0,198 0.130 0.261

€.017} €.092) (.093) (.038) .038) (.055)

30 0,038 0.027 0.048 0,012 0.012 0.013

(.009) {.008)  (.012) (.004) (.003)  (.004)

Tonsillectomy ALl 4,798 4.599 4,983 2.908 2.610 3,186

with or .17 aus)  (a) {.185) {.201) (.231)

withoue

Adenoidectomy <=4 10.045 12.237 8.806 6.578 7.456 5,653

(.868)  (1.091) (.918) (.836) (.825) (.678)

58 23,098 23,077 23,123 14,070 14,872 13.236

(1.657)  (1.946) (1.972) {L.269)  (1.430) (1.30%)

9-14 1,676 6,208  9.198 5,342 4109  6.623

{.640) (.63 (.87) (30D €.479)  (.692)

15-19 6,132 3,765 8,463 4,34 2,401 - 7,276

R (3530) (.‘73! {.86%) - (.469) €.331)  (.755)

-- 1 20-29 T 2.945 2.479 3,346 ' - 2.085 ' L.27L . 2,848

T (.296) R 38 " (.226) 19 (32

*d 0+ 0.341 0,279 0.398 0.267 0,226 0.302

€.044) {.088)  (.057) {.036) (.038)  (.046)
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Footnotes

1This amount is based on Bluestoge's estimate of
$670 per operation (including hospital charges and
laryngologist's fees) [2].
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METHODOLOGY FOR OBTAINING NATIONAL COUNTS OF HEALTH PROFESSIONALS

Iris Shimizu and Barry Graubard, National Center for Health Statistics

1. Introduction

There is a need to know the total number of
people who are licensed to practice in individual
health professions. This number is easy to
obtain for individual States since a:person will
supposedly have at most one license for the pro-
fession in any one State. However, many health
professionals have licenses in more- than one
State so that a National count of professionals
cannot be found by simply summing licenses
over the States. NCHS is currently faced with
this situation for obtaining National figures
for optometrists and pharmacists.

Several methods have been suggested for
deriving National figures which will represent
counts of professionals rather than counts of’
licenses. To help the reader better appreciate
the overall situation as well as the virtues and
shortcomings of each method proposed for deriv-
ing National counts, reference will be made to
the recent National Inventory of Pharmacists.
Hence, this Inventory will be described first.

2. 1978 National Inventory of Pharmacists

Pharmacists in the United States were
surveyed by mail from February 1977 through June
1979, with the bulk of the pharmacists being
surveyed during 1978. Approximately 147,000
questionnaires were sent to licensees and appli-
cants for licenses in pharmacy over the entire
survey period. Information was requested of
everyone surveyed about names used on both the
current and prior licenses, mailing address,
birthdate and birthplace, race, ethnicity, sex,
principal place of work and residénce., If the
pharmacist was practicing his profession or, if
not working in pharmacy, residing in the State
which issued the license, additional information
was requested on education and work situation.

The survey was conducted on a State by State
basis. For most States the survey questionnaire
was sent with license renewal forms and with
license application forms. For the three or
four remaining States the questionnaires were
sent independent of the licensure mechanism.
Because licensure cycles varied from 1 to 3 years
across the States, the data were collected from
the pharmacists at different points in time for
individual States. The result is that data for
some States are as much as one to two years older
than data for some other States.

Each of the 23 States participating in manpower
components of the Cooperative Health Statistics
System (CHSS) collected and processed the data
for the professionals licensed in their respective
State and then provided NCHS with a data tape
which contains a record for every license held in
the State at the conclusion of the survey in the
State. The remaining States sent the returned
survey forms to the survey contractor for NCHS
together with a list .of names and addresses for
pharmacists licensed within the State at the time
the survey began. The contractor processed the
data and followed up on nonrespondents included

in the lists provided by the States. Since a
professional could renew his license in a State
without returning the survey questionmaire, it
was not possible for the contractor to tell
definitely who had licenses at the end of the
survey. Hence, a record was included in the
State tapes produced by the contractor for

every pharmacist listed as being licensed at

the beginning of the State survey, regardless of
response, except those whose forms were returned
by the post office. The result is that some
records may be included in some State tapes for
people no longer licensed in the profession. It
was felt, however, that professionals will prob-
ably renew their licenses in at least one State
except in the rare instances of retirement or
death. Since most survey questionnaires were
sent with license renewal forms, it was assumed
when the post office returned the forms that the
pharmacist had moved and was not interested
enough in retaining a license with that State to
send the licensure board a new address so he
could renew the license. The contractor also
included records in the State file for new
license applicants who returned the questionnaim
but not for applicants who failed to return the
questionnaire since the contractor was given no
information about the non-responding applicants.
Hence, it is possible that some people were
licensed at the end of a State survey but for
whom a record was not included in the State
tape.

Survey questionnaires were:réturied for
about 92 percent of the licensees listed at the
end of the survey period in each CHSS State. The
number of questionnaires returned in the surveys
for non~CHSS States was about 80 percent of the
total number of licenses in lists provided by
States to the contractor minus the post office
returns. The 80 percent should be viewed as a
lower bound on the response rate for non-CHSS
States since it is felt that some nonrespondents
probably did not renew their license by the end
of the survey in the individual States and,
hence, were not really eligible for inclusion in
those States' surveys.

Obviously the data for nonrespondénts are
incomplete. For nonrespondents with records in
the tapes for non-CHSS States, the only informa-
tion available is the name and the address used
in sending license renewal forms. For non-
respondents to the CHSS State surveys, at least
information collected in the normal licensure
procedure is available. This varies with State
and may include birthddte, birthplace; race,
sex, and education.

In addition to complete nonresponse by
individuals, there is item nonresponse caused
by a respondent's failure to answer-every
question adequately. As a result of both
complete and item nonresponse in the pharmacy
survey, the percent of records containing data
on a specific item ranges from an average of
about 83 percent for education to an average of
about 89 percent for birthdate for States whose
data tapes have been completely processed thus far.
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The data are also subject to respondent
errors and data processing errors. No
measure exists for the amount of respondent
error in the data, but it is assumed to be small
in general. Reportedly fewer than 1 percent of
the individual characters in the data files are
erroneously punched or coded. While these errors
may be small, they must also be considered when
designing procedures to produce a National count
of professionals from the State files.

After all State tapes are edited and put in a
standardized format, they will be merged into one
file so that a computerized process can be used
to help derive a National count of people
licensed in the profession.

3. Methods for Obtaining Counts of Professionals

As indicated earlier several methods have been
suggested for deriving a national figure for the
nunber of licensed professionals. Each of the
methods suggested for National counts will now be
discussed in turn. It will be assumed for each
that a file containing a record for every
license in the nation exists or can be constructed.

3.1. Record Linkage

The simplest concept that may be used for
producing National counts is that of linking
records for individuals by using information
which uniquely identifies each individual and
then removing the duplicate records from the file.
In selecting an identifier for use in linking
records, care must be taken to select one which
can be obtained with reasonable assurance in
most if not all the records in the file.
Obviously the item chosen as an identifier
must be unlikely to be identical for two or
more individuals.

-Names by themselves are not unique since two
or more people can share a common name. Indeed,
at least two distinct pharmacists have already
been found who share an unusual name.

A well known example of an identifier that is
unique is the Social Security Number. Suppos-
edly no two people have the same number. However,
professionals are reluctant to report this
number and, hence, it is not proposed for use in
solving the problem at hand.

Birthplaces are not unique to individuals in
general, it is unlikely that two people in the
same profession were born in the same city and,
even if two such people were born in the same
city, it is very unlikely that their names would
be the same. However, in the pharmacy survey,
the response rate for birthplace was only 85
percent on the average with as few as 60 percent
responding for the item for some States. Also,
in retrospect, it is felt that those born in
other countries would not correctly report the
birthplace in some instances, Hence, it was
decided that birthplace should not be used in
an attempt to link records.

A substitute that has been proposed for birth-
place in future surveys is the town or city of
professional work on a fixed date, say January 2,
1980, or if the person did not work in the pro-
fession at that time, the :town or city of resi-
dence. The place of work or residence on a
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fixed date by itself will not be unique,
especially for individuals in more densely popu-
lated areas of the country. However, it will be
very unlikely that two professionals working or
1iving in the same town or city on the same date
will have the same name so that the combination
of that town or city and name may be considered
a unique identifier for most professionals. It
is believed that most professionals would be
willing to report the c¢ity or town of work or
‘residence for a fixed date. At least, in a
preliminary feasibility test, all three pharma~
cists who were asked in June of 1979 where they
worked on January 1, 1977 named a place,
Whatever item is chosen as an identifier for a
linking operation, data processing errors and
nonresponse in the item will prevent linkage of
records pertaining to an individual. Variation
in response given for the identifier between
records for an individual will also preveat
linkage. Hence, one cannot depend solely upon a
single linking operation to derive National counts.

3.2. Record Matching

Instead of using only a unique identifier to
lipnk records, other pieces of available infor-
mation common to records in the file may be used
to match records for the same individual. Records
can be matched when unique identifiers are absent
but the accuracy of the result is not as sure,

As is the case for unique identifiers used in a
linking process, the information chosen for use
in the matching process should be available in
most if nmot all records in the file and it should
be fairly constant across all records for the
individual.

In the pharmacy survey, name and address are
available in every record and may be used for
matching with some exceptions. An individual's
name may differ between two records due to
marriage or court decree which occurs between
responses to the survey from different States.

An individual may also choose to use different
@breviations or nicknames on licenses from
different States. To assure that all records
pertaining to an individual are identified, even
when the individual used different names on
licenses from different States, records will be
matched using both the name on the current license
and the name reportedly used by the individual for
a prior license, both of which names are requested
in the survey.

Addresses for an individual will differ 1f the
individual moves between the times data are
collected about the individual. Since most people
do not move very often, most individuals will have
only one address over the entire survey period
that can thus be used to help confirm matches
between records pertaining to the individual.

Birthdate, birthplace, sex, race, and education
are also available for use in matching records and
they are constant for every individual over time
in the survey. As noted earlier, data is avail-
able on the average in 83 to 89 percent of the
records in the State tapes.

In a match operation, there is plenty of room
for errors, especially where information used in
the match is missing, incorrectly keypunched or
coded, or misreported on one or both records that



are compared. For example, in the absence of
birthdates or year of graduation, two records
could appear to pertain to the same person when

in fact the two records may be for a father-son
pair, one or both of whom did not use a generation
code such as Jr. or Sr. on their licenses. Two
records pertaining to the same person may appear
to belong to distinct individuals if a nick-name
or an abbreviation is used in one of the records
and not the other and only a mailing address is
present in one of the records and it differs

from the address in the other record. Keypunch
and coding errors or response errors in the name,
birthdates, etc., may also make two records appear
to pertain to different individuals even when all
data items are present in both records.

In addition to the things already mentioned, a
major problem with the matching process is due to
computer limitation. Because the computer will
only match records in the sequence in which
records occur in the files, it is possible that
two records pertaining to the same individual will
never be compared for determining. their match
status. This is particularly true if processing
or reporting errors occur in the critical data
item used for sequencing records. In the match
process presently proposed for obtaining National
counts, the files are sorted four different ways,
each using a different set of data items, in
order to assure that even records with errors will
have a chance to be compared if they pertain to
the same individual. For example, the first item
used in one sort will be the last name while in
another sort the first item used will be the first
name. The match operation will then be done for
each of the four sorts. It is possible that
duplicate pairs of records will be obtained as a
result of the four separate match operations but
the computer can eliminate the duplicate pairs
easily.

3.3. Record Weighting

The process of matching records is tedious and
subject to various errors. To avoid the complex-—
ities of matching, it has been suggested that
instead of trying to purge the files of duplicates,
leave all records in the file and simply assign a
weight to each record in such a manner that the
sum of weights for all records pertaining to any
one individual will equal one. The number of
individuals licensed in the particular profession
would then be the sum of weights over all records
in the file.

For example, the stipulated condition on the’
weights could be satisfied if the weight assigned
to each record were the inverse of the number of
States in which the individual were licensed. If
an individual were licensed in 4 states, then the
weight assigned to each of his records would be
one-fourth and his four records would contribute
a total of 4 X 1/4=1 to the National count of
professionals when all the wéights are summed.

Computation of such weights requires information
from the professionals. The information needed
for each record should be constant over the period
of time in which the survey is conducted to
collect the information. Otherwise the weights
computed for all the records pertaining to an
individual will not add to one, as required.

Consider the case where the information needed is
the number of States in which the person is
licensed and the present survey which was
conducted at different times for different States.
The weighting method would produce erroneopus
National counts because the number of States
where an individual held a license can vary over
the survey period. If the individual acquired a
license between the times he responded to the
surveys for different States, then the information
on the number of States of licensure included in
records pertaining to the individual would differ,
thus causing the individual to be improperly
counted because his weights would not add to one.
Weights assigned to records pertaining to an
individual will also not sum to one if respondent
error, keypunching, or coding errors, or non-
response occur in information used ‘for the weight.

3.4. Record Sampling

Instead of matching or weighting all the
records in the entire file, a simple random
sample of records may be matched or weighted to
produce estimates for the National counts of
professionals. When sample records are matched,
these estimates can be produced using an esti-
mator that was first proposed by L. Goodman .1
In order to produce an estimate using Goodman's
estimator, one must determine the numbexr of
persons who have one record, two records, three
records, ete., in the sample. These counts
are found by matching only the records in the
sample. The estimate is produced by inflating
each count by an expression that includes the
inverse of the probability of selection and,
finally summing over the inflated counts. G&odman's
estimator is unbiased as long as the largeét
number of records pertaining to a person is less
than the sample 'size. This condition should
easily be satisfied. »

Goodman's estimator cam have a large sampling
variance, especially when there are a large
number of individuals possessing more than one
license. The problem of producing estimates
using Goodman's estimator that would have
tolerable variances is addressed in a paper by
B. Graubard and R. Casady.Z/ They generalize
Goodman's estimator to utilize a simple random
sample of disjoint clusters of records. It is
suggested that the clusters be formed using
identifying information on the records such as
a name (records with the same name would be
placed in the same cluster) while attempting to
keep the clusters relatively small (say no more
than five records). If the clustering is done
well then the number of persons having records
in more than one cluster would be small which
should result in estimates that have lower
variances.

An advantage to using a sample of records is
that matching or weighting is required for a
smaller number of records. This means more care
and quality control can be exercised in the data
collection and processing and in the matching or
weighting operation. The resulting reduction in
nonsampling errors can offset’ the sampling error.
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4. Summary

To derive National counts of licensed health
professionals, one may purge duplicate records
for individuals from a file containing records
for every license in the nation. This may be
done by linking or matching records on the basis
of information commonly collected from licenses.
On the other hand, one may leave all the records
in the file and assign a weight to each record
in such a way that the weights assigned to the
records pertaining to an individual will sum to
one. The National counts produced under any of
these methods are subject to error because of
response errors, processing errors, and non-
response.

Instead of the entire file of records, a
sample of the records from the file may also
be used with either a matching or weighting
scheme to produce National counts. The counts
derived on the basis of a sample are subject to
sampling error as well.as the nonsampling errors
which affect the counts derived on the basis of
the whole.file. However, the sampling error
may be offset by reducing the nonsampling errors
through better care and quality control in data
collection and processing which can be afforded
on a sample but not the whole file.

Hence, a number of methods exist for deriving -
National counts of licensed professionals. The
choice among them depends upon the quality of
available data and the resources that cam be
spent on such a project.
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A MULTIFRAME PROCEDURE FOR ESTIMATING UNDERCOUNTS OF FACILITIES IN NATIONAL LISTS

Dale S. DeWitt, Research Triangle institute
E. Earl Bryant, National Center for Health Statistics

Introduction

One of the principal components of the
national data systems maintained and operated by
the National Center for Health Statistics (NCHS)
is a series of health facility inventories and
sample surveys. This includes the Master Facil-
ity Inventory (MF1), the National Hospital Dis-
charge Survey (HDS), national surveys of
nursing and personal care homes, and other
institutional population surveys.

The MFI, in addition to being a valuable
source of national data on the number and dis-
tribution of the various types of health facilities
‘in the United States, serves as the sampling
frame for the other health facility surveys. It
is, therefore, very important that the MFI| be
kept as complete as possible and that its level of
undercoverage be known. MFI coverage is
maintained annually through an Agency Report-
ing System (ARS),.composed primarily of state
licensure agencies. Measurement of completeness
of coverage is accomplished through a procedure
called the Complement Survey.

History and Methodology for the Complement
Survey

The Complement Survey is an application of
a general technique often called "Multiframe
Survey." In this application there are two
frames, the MFI and an area sample list. From
an area probability sample, all institutions found
in sample areas are identified and the probability
with which each comes into the sample is deter~
mined. One can obtain unbiased estimates of the
number of institutions in the population by
summing reciprocals of selection probabilities
associated with sample institutions. Alternative-
ly, an estimate can be obtained by adding the
number of facilities in the MF! to the weighted
sum of facilities in the area lists that are not on
the MFl. The precision of estimates based on
this latter procedure is largely a function of the
completeness of the list frame; the more complete
the, list frame, the smaller the relative standard
error of the estimated undercoverage.

Even though an area probability sample
could be designed to maximize the chance that
health facilities and institutions are located in
sample areas, it has been believed that circum-
stances do not justify the cost of an independent
survey for this purpose alone. Thus, beginning
with the first survey in 1963, the Complement
Survey has been. conducted in conjunction with
an opgoing survey.

The first Complement Survey was based on
the design of the National Health Interview
Survey (HIS). The sample for this survey
‘included all of the segments (clusters of about 6
housing units each) that were in the HIS design
between 1957 and 1962 for a total of about 36,000
segments. Institutions located in those segments,
either fully or partially, were matched with those
listed in the 1963 MFI. About 100 institutions
‘were found in the area segments and only 4 of
these were not listed on the MFI. The gross
undercoverage .was estimated to be of the order

of 5 percent in terms of places and 2 percent in
terms of beds. This evidence was interpreted to
mean that actual gross .undercoverage was less
than 10 percent for. places and less than 5
percent for beds, meaning that the relative
standard errors of estimates were of the order of
50 percent. Although the standard errors of
estimates were large, the survey provided evi-
dence that the types of places omitted from the
MF! tended to be small and primarily were places
providing nursing and personal care to the aged

and infirm.,

Several complement surveys have been
conducted since 1963. Some were. in conjunction.
with the HIS, and others were conducted as part
of the Current Population Survey (CPS). Al-
though useful to provide gross undercoverage
estimates,” ‘'none of these efforts proved to be
totally satisfactory because of a basic sample
design change made in 1963 in both HIS and
CPS. Instead of sampling compact clusters of
housing units, 'using an area frame, séegments
were formed from lists created during the 1960
Decennial Census. Newly constructed housing
units since 1960 were represented in the sample
by a sample of building permits issued since
1960. Unfortunately for the Complement Survey,
the sample of building permits 'did not include
new construction of hospitals and -institutions
since both HiS.and CPS exclude the institutional.
population. The current HIS and CPS designs
still use list sampling in urban areas, and there-.
fore they are less than ideal instruments to
measure undercoverage in the MFI,

The 1980 Complement Survey

The 1980 Complement Survey is being
conducted under contract between NCHS and the
Research Triangle Institute (RTIi). It is being
done in conjunction with the National Medical
Care  Utilization and Expenditure Survey
(NMCUES) that RTI is conducting, in coliabora-
tion with the National Opinion Research Center
(NORC), for NCHS and the Health Care Financ-
ing Administration (HCFA). )

The national area probability sample for

'NMCUES, based on two independent samples .(one

selected by RTI and the other by NORC), is.
being employed as the Complement Survey sample.
The RTI sample consists of 16 self-representing’
Primary Sampling Units (PSU's) and 43 PSU's
selected with probability proportioned to 1970
population size. For NMCUES, there were three
or more sampling stages within each PSU, result-
ing in 404 segments of about 60 addresses.:
Sample housing units to be included in the:
survey were finally selected from among these
addresses. The NORC design is somewhat
similar, consisting of 76 PSU's and 405 segments
of approximately 100 addresses each from which

NMCUES sample housing units were selected. -
The geographic area encompassed by a PSU is
generally a county .or group of counties; the.
segments, while varying in size depending on

_population density, are generally about the size

of a city block.
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The 1980 Complement Survey is a research
project designed to develop a methodology for
making estimates of MFI undercoverage that have
minimum mean square errors. Basically, the
study requires "canvassing" of different sized
sample areas to identify facilities that exist
within their respective boundaries. One level of
canvassing is at the PSU level (PSU Canvass)
and another at the segment level (Segment
Canvass). One would expect that undercoverage
estimates based on the PSU Canvass would be
more precise than estimates based on the Seg-
ment Canvass. On the other hand, one wouild
expect that the canvass would be more accurate
for small areas, especially for small facilities that
may be less visible than a large hospital or
institution, for example. Also, canvassing
within small areas involves actual observations
while walking or driving through the areas,
while PSU-level “canvassing” involves searching
and collating lists such as telephone or other
published directories,. querying officials, and so
forth, which is a somewhat subjective procedure.
An important feature of the design ‘is that the
Segment Canvass must be done independently of
the PSU Canvass since an important part of the
study- is to compare estimates from the two
procedures.

The Segment Canvass

‘Two field data collection activities, the
Segment Inspection and the Sample Unit Inspec-
tion ‘were included in the Segment Canvass. The
NMCUES field staff also served as the data
collection staff for the Segment Canvass. Each
data collector’ received training at a standardized
group training session conducted by the RTI/
NORC field supervisor to whom he/she would
report during fieldwork.

The Segment Inspection activity required
that a field data collector visit each of the 809
RTI/NORC sample segments to inspect the geo-
graphic area included in the segment for inpatient
health facilities. Field assignments included, for
each segment, a sketch map with segment bound-
aries clearly delineated and a larger area map
showing the location of the segment in relation to
communities, highways, and other observable
features. If, on arrival at the segment, the
data collector could not identify the Boundaries
with certainty, RTI/NORC statisticians were
contacted for assistance. Once the boundaries
were identified, the data collector travelled
through the entire area to identify all existing
facilities of interest, paying particular attention
to structures such as unidentified storefront
buildings, complexes of institutional-style build-
ings, and other places that might contain a
hidden facility. Finally, a knowledgeable resi-
dent of the area was asked to review the segment
sketch map and brief definitions of the types of.
facilities to be identified and to advise the data
collector of any known facilities within the area.
The results of the inspection were recorded on a
listing form for review and processing at RTI/
NORC. As a quality control procedure, super-
visors independently inspected a randomly se-
lected sample of at least ten percent of each data
collector's work.

The Sample Unit Inspection activity was
intended to obtain data on hidden facilities,.
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within apparent residential units, that might be
of especial significance to the analysis. NMCUES
required that more than 8,000 sample housing
units and group quarters, selected from the
listed addresses within the 809 area segments,
be contacted and screened to determine the
presence of defined reporting units (e.g.,
families, individual residents, unrelated lodgers,
etc.) for which interview data would be gathered.
In completing this screening, data collectors
determined whether the unit was or was not
associated with an inpatient health facility.
Results of these investigations within each seg-
ment were reported to RTI/NORC on a special
form. Quality control procedures were again
implemented to independently validate a randomly
selected sample of at least ten percent of each
individual's work.

The PSU Canvass

The objective of the second component of
the Complement Survey, the PSU Canvass, was
to develop comprehensive lists of inpatient health
facilities within the entire area of each PSU of
the RTI/NORC sample. Because of the size of
each - PSU, application of direct  investigative
procedures such as those used in the Segment
Canvass was not feasible. It was important,
therefore, to. determine the most productive
sources and the most efficient canvassing methods.
Those selected included national, state, and
local-level sources that would likely provide
maximal data at reasonable cost.

Consideration of national sources led to the
decision to search selected, published national
directories and to include an available national
file of health providers not previously used in
the development of the Master Facility Inventory.

In preparation for the national directory
search, an investigation was conducted to iden-
tify and select the most appropriate directories.
Selection was based on comprehensiveness,
availability, cost, ‘copyright date, and unique-
ness. The investigation included computer
searches of relevant bibliographies; review of
the resources of large university, public, and
specialized libraries; and contacts with national
organizations that might have lists or directories
of health facilities. Once selected and acquired,
the directories were searched to identify facili~
ties within the RTI/NORC PSU's.

While various Federal agency lists or direc-
tories had been used to develop and update the
MF1, recent developments indicated that master
files might have been developed that could be of
particular importance. to MFI maintenance.
Investigation revealed that one of the national
files that might be most valuable is the Master
File of Health Care Providers maintained by the
Health Care Financing Administration. This Tile
will be included as a PSU Canvass, national-level
data source.

State sources contacted for assistance
included governmental and non~governmental
agencies and organizations. Telephone contacts,
with follow-up letters explaining the purpose and
requlr‘ements of the survey as necessary, were
made with appropriate state governmental agen-
cies and state-level offices of health-related
professional organizations in the 37 states in
which PSU's were located. To avoid duplicate




contacts, an exception was made to the otherwise-

independent nature of the RTI/NORC Complement
Survey data collection effort. States unique to
the NORC sample were assigned to RTI while
states unique to the NORC sample were assigned
to NORC; the remaining states were randomly
assigned. .

One of the objectives of the Complement
Survey, in addition to the major objective of
measuring the coverage of the MFI, is to evaluate
the overall effectiveness of the Agency Reporting
System (ARS), which depends largely on input
from the state government level. Thus, it was
considered important to include data from such
sources and two approaches were used to acquire
such information. For those states that were
contributors to the ARS through a Cooperative’
Health Statistics System (CHSS) facilities com-
ponent, the office of the individual responsible
was telephoned; for other states, the state
health officer or other appropriate official was
called. if the individual contacted initially
‘indicated that a list could be furnished, the
RTI/NORC caller probed to determine whether
the list would be comprehensive (i.e., incjude all
facilities of interest known at the state govern-
mental level) and, if so, requested that it be
-furnished. If it seemed that the list would not
be comprehensive, information was sought about
other potential sources. Such sources were then
contacted for assistance in obtaining the desired
lists.

Also on the state-level, extensive efforts
‘were made to obtain data from non-governmental
sources. During contacts with state government
representatives, RTI/NORC callers asked for
information about such sources that might have
knowledge of inpatient health facilities within the
state. In addition, telephone directories from
capital city, areas of states within which PSU's
were located were searched to identify organiza-
tions that might be able to assist with the list
compilation. Each was sent a .mailing with a
letter explaining the purpose of the study and
requesting that an accompanying form, on which
sample counties within the state were listed, be
completed by entering the name, address, and
telephone number (and administrator's name, if
known) of each potential MFI facility known to
exist in each sample county. Provision was made
on the form to indicate that the organization had
no knowledge of inpatient health facilities.
Organizations that did not respond within a
reasonable period of time were contacted by
telephone interviewers, who used standardized
follow-up procedures to complete a list, obtain
commitment to mail a list, or determine that the
organization could not furnish needed informa-
tion.

Procedures similar to those employed for-

state-level contacts were implemented to obtain
data from local-level sources. Efforts were made
to obtain lists of facilities within PSU's from
county and municipal governmental departments
and from appropriate non-governmental organiza-
tions that might be aware of facilities to whom
they referred clients which, because of variances
in state reporting and licensing requirements,
might not be known to state-level sources. To
determine the most productive procedures for
. obtaining data at the local governmental level, a

small pilot study was conducted to compare
results of personal visit and telephone contact
approaches. It was determined that telephone
contacts would be efficient and productive.
Calls were made to Departments of Health (or
similar sources) for counties and major munici-
palities within RTI/NORC PSU!'s. The caller
explained the survey and requested assistance in
obtaining lists and identifying other governmen-
tal data sources within the geographic area of’
interest. Follow-up calls were made as. neces~
sary to identified sources to obtain lists of
facilities of which each had knowledge.

As at the state-level,’, extensive contacts
were made with local non-governmental organiza-
tions to obtain information about any facilities
that might not be known to local governmental
units. Current telephone directories were
searched, mailings were made to organizations
identified as potential data sources, and tele-
phone follow-ups were made to organizations from
which a response was not received within a
reasonable time.

A comprehensive telephone directory search
activity was included in the PSU Canvass as an
additional source of local-level information.
Telephone exchanges serving RTI/NORC PSU
areas were identified and directories obtained.
Trained clerks, working with close supervision,
searched the Yellow Pages of all directories and
developed lists, by PSU and county, of inpatient
health facilities identified.

As part of the Complement Survey, a special
effort is being made to assess the effectiveness
of telephone directory Yellow Pages as a source
for the development of lists of health facilities.
Based on the assumptions that facilities do have
telephones but that all facilities are not listed in
the Yellow Pages, a sampie of white pages from
each directory was searched and facilities identi~ |
fied were listed. Lists prepared from Yellow
Pages will be compared with lists from the asso-
ciated white pages and the results used to
construct estimates of Yellow Page coverage.- -

Identifying and Surveying Non-Matches

Facility information from the various sources
was received in a variety of formats. While
many respondents had listed facilities by type
and by county on the Complement Survey form
furnished by RTI/NORC, others provided photo-
copies of existing lists, computer printouts, and
printed directories. All materials were edited
upon receipt and, if necessary, relevant data
was abstracted onto a Complement Survey form.
The editing process included reviews to insure
that entries were complete and that appropriate
codes (e.g., general source codes, county

.codes, PSU numbers, etc.) were correctly as-

sighed.

"In preparation for matching with the MFI
lists, the data was keyed and machine-readable
files produced. Consolidated lists were then
computer generated, resuiting in printouts of
facility information for each PSU. Within PSU,
the data was listed by county, and for each
county was .ordered by type of facility and
alphabetically by facility name.

The consolidated lists were then matched
against similarly formatted lists produced from
the MFI tape. Trained clerks at RTI and NORC
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independently  compared each organization's
Complement Survey lists with the MFI lists.
Non-matches were identified as potential "new-
births" (i.e., facilities that are not on the MFI)
and as "MFI non-matches" (i.e., MFI facilities
that are not on the Complement Survey list).

RTI and NORC will each survey the poten-
tial "new-births" within their respective national
samples. The survey will be conducted to obtain
data necessary to determine whether the identi-
fied unit is, indeed, a facility as defined for the
MFI. A brief, one-page questionnaire will be
mailed to each facility along with a letter explain-
ing the purpose of the survey. Follow-up
mailings and telephone -calls will be made to
facilities for whom a response has not been
received within a reasonable time to insure that
maximal response is achieved.

Analysis of Complement ~Survey Results and
Methods

Analysis of the Complement Survey data will
be conducted by RTI statistical scientists. The
“analytical activities will be designed to provide
estimates of MFI undercoverage, evaluations of
the Agency Reporting System input to the MFI,
and recommendations concerning the most effec-
tive methods for updating and evaluating the MFI
in the future.

The major analytical objective will be to
furnish estimates of current MFI undercoverage.
Appropriate statistical techniques will be applied,
independently, to Segment Canvass results and
to PSU Canvass results to produce estimates
from each for the three main types of facilitjies
included in the MF! (hospitals, nursing homes,
and other inpatient health facilities) as well as
an estimate of overall MFI undercoverage.
Application of RT| and NORC segment weights to
non-match facilities identified as in~scope as a
result of the Segment Canvass will provide
national estimates of facilities not included in the
MFi; similarly, application of PSU " weights to
non-match facilities identified by means of the
PSU Canvass will produce national estimates of
excluded facilities based on the PSU-level ap-
proach. National estimates produced through a
weighted combination of the segment and PSU
results can also be produced. Sampling and
mean-square errors of the Segment Survey
estimates and of the PSU Canvass estimates will
be computed and comparative analyses of the two
approaches will be made to assess which methods
produced the best estimates. Based upon these
analyses, national estimates of MFI undercoverage
will be reported.

The Complement Survey results will also be
analyzed in an effort to assess the effectiveness
of the Agency Reporting System (ARS). The
undercoverage estimates will, of course, reflect
the adequacy of the system. If the estimates for
any type of facility point to a significant level of
undercoverage, the ARS sources can be assumed
to be inadequate and additional evaluation will be
recommended.

A specific element of the ARS evaluation
will involve comparison of data received as a
result of the state-level PSU Canvass activity.
Aggregate data received from .the states that
provide input into the ARS through the CHSS
will be compared with aggregate -data received
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from other states. Similarly, data from other
sources can also be compared to determine the
extent to which data received through the ARS
differs in value for MFI maintenance from that
received from sources not directly employed in
updating the MFI.

Another objective of the Complement Survey
is to make methodological recommendations for
the continuing maintenance and assessment of the
MFI. This will involve consideration of the
effectiveness of each major survey component in
terms of its suitability for either maintenance or
assessment activities and the cost of implementa-
tion. Within each component, activities will be
similarly evaluated, for example, the contribution
to the current survey of lists derived from the
various PSU Canvass sources and the cost of
obtaining and processing the lists will be consid-
ered. Cost data from the Segment Survey and
the PSU Canvass will be used to optimize each of
the survey activities and their possible varia-
tions or combinations in an effort to identify
designs that will maximize facility coverage for
given total expenditures. Recommendations for
future MFI maintenance and evaluation will be
based on the results of this analysis.

'Summarx

The current Complement” Survey differs
considerably from previous surveys. It is
similar in that it includes a component, the
Segment Canvass, involving collection of data
through field inspections to identify facilities

_within sample segments of a large, national area

probability sample. It differs, however, in the
inclusion of the PSU Canvass, which will exten-
sively tap a variety of sources including some
never before employed as a source of data for
maintenance or evaluation of the MFlI. The
analysis activities associated with the current
survey will be conducted primarily to develop an
improved methodology for making estimates of
MFI undercoverage. |In addition, the Agency
Reporting System will be evaluated and docu-
mented recommendations for the improvement of
future maintenance and evaluation of the MFI will
be prepared.
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NEW USES FOR OLD DATA: A MEDICARE HOSPITAL CASE MIX INDEX

Julian Pettengill and James Vertrees, Health Care Financing Administration

I. Introduction

The continuing rapid inflation in hospital
costs is both well known and well documented.
In recent years, a variety of major reforms to
the current hospital reimbursement method have
been suggested as partial solutions to this
problem. There is general agreement, however,
that any new reimbursement method must take
explicit account_of variations among hospitals
in the clinical mix of inpatient cases, if
payment equity is to be achieved.

The purpose of this paper is to describe
and evaluate a measure of hospital inpatient
case mix for Medicare patients, developed in
the Office of Research, Demonstrations and
Statistics in the Health Care Financing
Administration. The intent of the Medicare
case mix index (MCM) is to measure. the relative
costTiness of each hospital's mix of Medicare
cases.

We begin with a brief overview of the
central issues that must be addressed in
developing such a measure. Next, we describe
the data and the methods used in construction
of the Medicare case mix index. In the fourth
section we analyze several general types of
error that may exist and their effects on the
index. We conclude with a brief summary of our
findings and their implications.

II. GENERAL OVERVIEW
A. TCase Classification

Our intent is to identify the relative
costliness of different kinds of cases. There
are, however, thousands of diagnoses listed in
the ICD-9-CM Manual. Many of these are
potential reasons for the admission of a
patient to the hospital. In addition, patients
with any given problem may have either mild or
severe manifestiations; they may have co-morbid
conditions on admission or suffer a
complicating condition during the stay.
Moreover, they may be treated medically or
surgically, and surgical treatment may involve
procedures with different Tevels of risk,
Finally, the nature of the problem may be only
partly understood at the time of admission,
requiring both diagnostic and treatment
procedures, or it may be fully understood as in
admissions for elective surgery.

The nunber of possible combinations of
diagnoses, procedures, complications and
admitting status is obviously very large. The
number of combinations that occur with
significant frequency, however, is much
smaller, and many of these are 'similar in terms
of the quantity of resources required in
diagnosis and treatment. These facts should
permit classification of hospital cases into a
manageable number of categories that are

reasonably homogeneous in terms of resource use -

and cost.

Thus, the first requirement in the process
of constructing a case-mix index involves the
development of these patient categories. The
ideal classification system would consist of
mutually exclusive categories in which the

expected resource use within each category is
homogeneous. The categories could then be used
to reduce the dimensionality of the data.

B. Cost Weights
e cost of treatment will differ among

these categories. Thus, the second requirement
in the process of constructing a case mix index
is to create a set of weights which measure the
cost of treating patients in each category.
Then, 1if the proportion of hospital patients in
a given category is muitipiied by the cost
weight associated with that category and these
products are summed across all categories, we
obtain a measure of the hospital's expected
cost given its case-mix. The hospital's value
of expected cost may then be divided by the
national average expected cost over all
hospitals to create a case-mix index. The
index values directly represent the relative
costTiness of each hospital's mix of cases
compared to the national average mix of cases.
III. THE MEDICARE CASE-MIX INDEX

The purpose of this section i1s to describe
the actual construction of the Medicare case
mix index. We discuss the method used to
classify Medicare patients, the data, the
construction of the weights, and the
calculation of the index.
A. The Classification System

A patient classification scheme called
Diagnosis Related Groups (DRGs) was developed

at Yale University using data from a half
million records from 118 New Jersey hospitals,
150,000 records from Yale New Haven Hospital
and 52,000 records from South Carolina.* A1l
diagnoses were initially divided into 83
mutually exclusive and exhaustive categories
called Major Diagnostic Categories (MDCs). The
specification of. the MDCs was developed by a
committee of clinicians using the following
guidelines: that the MDCs must be clinically
consistent; they must have a sufficient number
of patients; and they must cover the complete
range of codes without overiap.

The set of records in each MDC, screened to
eliminate deaths and bad records, was then
partitioned, using the CLASSIFY algorithm and a
set of prespecified independent variables, to
suggest subgroups ,of cases that may be
differentiated with regard to the dependent
variable, length of stay (measuring resource

‘use). Suggested subgroups were examined to see

if the proposed distinctions were clinically
sensible.

The independent variables used to split the
Major Diagnostic Categories were intentionally
limited to those variables descriptive of the
patient that are readily available on most
discharge abstracts, such as age, sex, primary
and secondary diagnoses and surgical
procedures. This process resulted in a set of
384 mutually exclusive and exhaustive
categories.

The patient classification categories used
to classify Medicare cases are a subset of the
384 Yale DRGs. Three pairs of Yale DRGs were
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distinguished on the basis of specific clinical
information not available in the Medicare

data. Therefore they were coTlapsed to three
more general categories. In addition,. Yale DRG
384 contains cases with diagnosis "unknown."

On the assumption that this means diagnosis
unrecorded, this DRG was excluded from the
calculation of the case-mix index. Further
exclusions resulted from the application of a
statistical reliability criterion described in
the section on index calculation below.

The remaining categories represent,
collections of patients that are reasonably
homogeneous with respect to Tength of stay.
Given that the DRG's were separately derived
for each Major Diagnostic Category (MDC), and
given the high correlation between length of
stay and the cost of care within MDC's, it is
likely that many DRG categories are also
reasonably homogeneous with respect to resource
use. :

B. The Data

The Medicare Program reimburses hospitals
for inpatient care provided to its bene-
ficiaries on the basis of incurred costs as
reported to fiscal intermediaries. Although
hospitals are not paid accumulated charges for
each Medicare discharge, they also submit a
detailed bill for services rendered to each
Medicare patient. For each beneficiary whose
social security number ends in 0 or 5, the
hospital submits a narrative description of the
patient's diagnoses and surgical procedures
along with the charge information on the bil1.
When these sample bills reach the HCFA central
office, the diagnostic information is coded in
the ICD-9-CM coding system and then translated
to ICDA-8 codes. Surgical procedure
information is also coded in the ICDA-8
system. The coded clinical information and the
billed charge data are maintained in a
statistical file called MedPAR (MP). For 1978
this file contains approximately 1.7 million
sample patient records. .

The Medicare cost report (MCR) provides a
source of audited cost data for all hospitals
reimbursed under the program. The hospital
uses certain allocation principles and
exclusion rules (e.g., Medicare does not pay
any portion of the cost of treating pediatric
patients), to derive the estimated Medicare
share of total allowable costs and Medicare
costs per Medicare patient day, - (In general,
Medicare pays the estimated Medicare cost per
day for each day of care provided to a Medicare
beneficiary). On specific schedules of the
Medicare Cost Report the hospital reports data
on Medicare per diem routine costs, Medicare-
special care per diem costs and on the ratio of
cost to charges for each hospital ancillary
department.. These data were available for each
of 5,662 hospitals in 1978.

C. Construction of the Cost Weights .

Given these data and the DRG classification

“system, cost weights for the case-type
categories can be calculated in six steps.
Step 1. Classify all cases into DRGs.

Step 2. Compute adjusted cost for each case.

The second step in the calculation of the
weights is to create an adjusted cost for each

case by (1) multiplying the number of days the
patient spent in a regular room (MP) by the
hospital's routine cost per day (MCR); (2)
multiplying the number of days the patient
spent in a special care unit (MP) by the
hospital's special care unit cost per day
(MCR); (3) multiplying the ancillary charges
(MP) by the relevant departmental cost to
charge ratios (MCR). These adjustments are
intended to make the billed charges more
comparable across hospitals by eliminating at
least the gross effects of cross-subsidization
between hospital service departments.
Step 3: Adjustments for Variation Due to
eaching Activity and Hospital Wage Levels.
The next step is to adjust the data for the
effects of variations in the level of teaching
activity and hospital wage rates so that the

cost values will be comparable across

hospitals. Although space Tlimitations prevent
a full description, these adjustments are
essentially computed by successively dividing
the adjusted cost values by (1) an index of
teaching activity based on residents per bed
from annual Medicare institutional
certification surveys, and; (2) an index of
hospital wage levels based on hospital
employment and earnings data, for SMSA and
non-SMSA areas, from the Bureau of Labor
Statistics. :
Step 4: Elimination of Outlier Cases from Each
DRG.

We know that some of the cases in each DRG
are misclassified or are extreme values for
other reasons. In order to prevent unusual
cases from affecting the weights, maximum and
minimum cost values are defined for each DRG.
Cases beyond these 1limits are removed from the
calculation of the weights.

Step 5: Computation of the Weight.

The weight for any DRG is the arithmetic
mean of the remaining standardized costs.
Step 6: Elimination of Unreliable DRG's.

The mean value computed in step 5 is the
weight for each DRG. However, some DRG's
contain so few cases that the mean values are
unreliable, and should be eliminated. Given
the observed variation in the cost values in
any DRG we developed an estimate of the minimum
number of cases that the DRG must contain in
order to meet a pre-established precision
criterion. This resulted in the elimination of
52 DRG's and, along with the four DRG's
eliminated earlier, left 328 DRG's as the basis
of the Medicare case mix index.

D. Calculation of the Case Mix Index

For any hospital (h), we can now calculate
the proportion (Pj) of its sample patients
falling into any of the remaining DRG's. These
proportions multiplied by the weights, (W;)
from step 5, and summed across all DRGs give a
measure of the relative costliness of the
hospital's case mix.

This value (CMy), is converted to index
form by dividing by the national average
(CMy). For hospital "h" this is:

CMh = Piwi

CMIp ="CM,/CMy

This series, for all hospitals, is the
Medicare case mix index.




IV. Evaluation of the Reliability and Validity
of the Tndex

It would be irresponsible to consider -
implementing a new reimbursement method, in
which the case mix measure would be a key
element, if the measurement process was invalid
or unreliable. There are at least two '
approaches to this problem.

First, we can identify, and assess the
significance of, a variety of problems in the
data used to construct the index. That is, we
can evaluate -the sensitivity of the index
values to various kinds of data errors. The
second approach is to examine the relationship
of the case mix index to other key variables in
light of our a priori expectations. The key
findings of each of these approaches are
discussed below.

A. Problems with the Data and Their Effects on
the Index

Given the characteristics of the data and
the method of construction, the index values
may be distorted by three general types of
errors: sampling error; inaccurate adjusted
cost values for individual cases, and;
classification error in assigning cases to the
DRG's. 1In this section we describe. the sources
of these errors and their effects on the key
components of the index - the case type
proportions and the category weights.

1, Sampling Error ‘ :

e Medicare case mix index is based on
claims data from the MedPar file. These data
represent a 20 percent sample of all Medicare
inpatient hospital bills rather than a 20
percent sample of the bills submitted by each
hospital. As a result, we know that some Tow
volume providers (usually small or specialty
hospitals), will have too few cases in the file
to permit the calculation of reliable esti-

, mates of their Medicare case mix index values.

Our analysis of this problem showed that we
must have at least 20 records for any hospital
in order to meet our reliability criterion.
Therefore we eliminated all hospitals with less
than 50 beds and children's hospitals from
further analysis, leaving 4,113 of the original
5,662'hospitals.- ‘

2. Errors in the Adjusted Cost Values for
Individual Cases .

Potential errors in the estimated cost
values may arise from our use of hospital-wide
average.values (for routine per diem costs,
special care per diem costs and departmental
cost to charge ratios), in computing the
adjusted cost values for individual cases.
These cost values should be expected to vary
from one DRG to another. In‘addition, the
adjustments "that are made in order to remove
the éffects of variations among hospitals in
teaching activity and wage levels, may be-
inaccurate for some hospitals. They are
certainly inaccurate for individual DRG's.

The combination of these errors will affect
the distribution of the standardized cost
values in each DRG. Therefore, they have the
potential to reduce the reliability of the
estimated DRG weights. Although the extent of
each type of error is unknown, it is reasonable
to suppose that the magnitudes of the net

errors in the means of the DRG cost
distributions (weights), are generally quite
small. We would also expect, however, that the
direction of the error in the weights would
vary by DRG category, with low cost categories
biased upward and high cost categories biased
downward. Thus the net effect of these errors
is to compress the weights somewhat.

3. Classification Errors.

Classification errors in the assignment of
cases to case type categories (DRG's), arise
from inaccurate clinical data and from grouping
cases (based on the category definitions), that
are dissimilar in terms of resource use.

a. Errors in the Clinical Data .

The nature and extent of the problem of
errors in the clinical data have been well
described in a study performed by the Institute
of MedicineZ. In that study the authors
noted the finding that the error rate for
principal diagnosis codes declined as cases
were aggregated from the fourth digit level of
the ICDA code to the level of the DRG's.
Nevertheless, between 20 and 30 percent of the
records in the MedPAR file may be expected to
have an erroneous principal diagnosis at the
DRG level. 1In addition, a significant
percentage of the records are incomplete.
Although secondary diagnoses were present, they
were not reported.

These errors in the clinical data have the
effect of assigning the cases involved, and
their associated cost values, to the wrong
DRG. This distorts the proportions of cases in
the DRG's for any hospital that reported
erroneous or incomplete clinical descriptions.
It also affects the distribution of the
standardized cost values in each DRG and,
therefore, the category weights. The cost-
values for each DRG (especially categories
without secondary diagnoses) will become Tess
homogeneous and the DRG weights will become
Tess distinct than they would be in the absence
of data errors.

b. Errors in the DRG Definitions

The second type of error in classification -
results from improper grouping of dissimilar
cases (in terms of resource use), due to
inadequacies of the DRG definitions. The IOM
did not make any attempt to evaluate the
effectiveness of the DRG's in discriminating -
among dissimilar cases. Thus the extent of
this kind of error has not been measured.
However, we expect that the effect of
classification error will be similar to the
effect of errors in the clinical data: as the
amount of error increases, the proportions of
cases for each hospital become more random; the
cost values within each DRG become less
homogeneous, and; the DRG weights become less
distinct.

The combined effect of the two kinds of
classification error (and error in the cost
values as well), on the case mix index is
complex. The results depend upon the degree to
which these errors are random. We know that
error rates in the clinical data vary by DRG,
and we suspect that errors due to the DRG
definitions vary in the same way. What is
important here, however, is whether the

115




difference in costliness, between the correct
DRG and the assigned DRG, is random or not,
over all DRG categories. It also matters
whether the errors in DRG proportions are
random across hospitals. If both are random,
then the case mix index values will tend to
collapse toward the mean value. That is, the
case mix index will be less sensitive to real
differences in costliness among hospitals.

On the other hand, we know that incomplete
reporting of secondary diagnoses will result in
allocation of the affected records to Tower
cost DRGs. The results will be an upward bias
in the weights for those lower cost DRGs, a net
downward bias in the index values for hospitals
that reported incomplete data and a slight net
upward bias for hospitals that reported
complete data.

4, Error Simulation Results

In order to study this issue further we
simulated the effect of random error on the
index. Using 1.4 million cases we selected
various percentages of the cases at random and
reassigned them to different DRG's. On the
assumption that a classification error would be
more likely to result in assignment of the case
to a DRG within the same Major Diagnostic
Category (MDC), we reallocated 70 percent of
the cases to DRG's within the original MDC.

The remaining 30 percent of the selected cases
were reassigned to DRG's in other MDC's. Of
course, when a case was reassigned, it's cost
value was also reassigned.

We then recalculated the DRG proportions
for all hospitals and the DRG weights for all
categories by same method used originally.

With these data and the original data we
simulated the case mix index values for all
hospitals for three index definitions:
erroneous proportions with original weights;
original proportions with erroneous weights,
and; erroneous proportions with erroneous
weights. Table 1 shows the effect of the
additonal error on various parameters of the
distribution of case mix index values {for the
4,113 hospitals), -compared to the parameters of
the original index distribution.

Table 1

Classification error clearly has the effect
of compressing the distribution. The range of
the index values and the standard deviation of
the distribution clearly decreases in the
presence of error in either of the index
components. The only difference is that the
effect of error in the proportions is somewhat
more random than that for errors in the
weights. The combined effect of errors in both
components is similar. In all three cases, the
degree of compression increases with the amount
of additional error.

The last column of the table shows the
correlation between the erroneous index values
and the original index values. These values
measure the stability of the index in the
presence of errors in the components and in
combination. The results suggest that errors
in the proportions cause more serious
distortion than errors in the weights.
should be expected since errors in the
proportions affect the index values for
individual hospitals directly, while errors in
the weights result from the combined effects of
errors from all hospitals. Thus, the weights
are less sensitive to error.

The compression of the index causes the
values to be overstated for hospitals with low
values, and understated for hospitals with high
valueS. This effect is increased for hospitals
with original case mix values further away from
the average case mix. On the other hand,
(based on a plot of the results), even with 30
percent error added to the data, the vast bulk
of the erroneous index values are within + 10
percent of the corresponding values in the
original index.

B. Relationship of Medicare Case Mix to Other
Variables

In evaluating the reliability and validity
of the case mix index, it is important to know
how errors of measurement affect the index
values. It is even more important to know how
such errors affect the apparent relationship
between Medicare case mix and Medicare cost per
case.

The Medicare case mix index is intended to

This

Simulation Results: Effects of Simulated Error on the Distribution of the

' Case Mix Index

Parameters of the Index Distribution

standard correlation with
% Error minimum max imum mean deviation original value
0rigina1 Index
.588 1.852 .098 -—
Errors in the Heights
10% .592 1,791 1.026 .086 .9957
20% .590 1.699 1.023 077 .9879
30% .590 1.635 1.020 .069 .9751
Errors in the Proportions
10%. .584 1.680 1.027 .088 .9733
20% .590 1.614 1.023 .080 .9279
30% .587 1.553 1.020 .073 .8618
Errors in the Weights and Proportions
10% .595 1.637 1.023 .0/8 .9753
20% .607 1.526 1.018 .064 .9367.
30% .619 1.444 1.014 .054 .8864
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reflect the relative costliness of each
hospital's mix of Medicare cases. Given the
construction of this measure, we expect that a
hospital with a 10 percent higher MCM value
would have a 10 percent higher Medicare cost
per case (MCC), compared to otherwise similar
hospitals. That is, if we have been
successful, ‘the relationship between MCM and
MCC will be proportional. Thus, the validity
of the application of the case mix index in
reimbursement depends upon how closely its
actual relationship to cost per case meets this
expectation.

1. Method

I order to evaluate the relationship
between the Medicare case mix index and
Medicare operating cost per case, we estimated
the paramgters of a behavioral cost
function.? The technique used, ordinary
least squares regression, allows measurement of
this relationship while simultaneously
contralling for the effects of other
independent variables which are expected to
affect costs. These variables include area
variation in hospital wages; bedsize; level of
teaching activity and the size of the SMSA in
which the hospital is located.

The estimated cost function is linear in
logarithms. That is, the values of each
variable were transformed into logarithms
before the cost function was estimated. This
approach is based on the assumption that the
relationship between cost per case and each
independent variable is multiplicative rather
than additive. .

a. Interpretation of Coefficient Estimates

The coefficients o continuous variables in
a cost function of this type are direct ,
measures of the degree to which a relationship
is proportional. Coefficient values less than
one imply a less than proportional
relationship. For example, the wage index
(LWY), coefficient value is .82. This means
that a 10% increase in the wage index is
assocjated with a 8.2% increase in Medicare
cost per case. A coefficient greater than one
is interpreted in a similar fashion. A ten per
cent increase in the Medicare case mix index
value, for example, is associated with a 12.2%
increase in cost per case. The empirical
estimates for all variables are discussed below.
b. Results.

- The estimated coefficient values and
associated t statistics (in parentheses), based
on data for 4,113 hospitals were as follows:
Estimated LMCC = 7.27 + 1,22 LMCM

(27.67)
+ 0.82 LWL + 0.70 LRES/B

(31.06) (15.41)
+0.05 LBEDS + 0.06 SVC + 0.11 MCV

(7.44) . (5.24) (10.86)
+0,22 LCV .

(20.19) Adjusted v2 = .72
"' The regression "explains" 72% of the
variation in Medicare cost per case for the
included hospitals. The coefficient values are
generally as expected, After controlling for
other factors which influence hospital costs,
case mix (LMCM), has a significant independent
effect, However, the coefficient (1.22) is

significantly higher than we anticipated. The
coefficient of the wage index (0.82), is the
same as the share of hospital expenditures
attributable to labor-related costs in the HCFA
market basket. The city size dummy variables
(SCv, MCV, LCV), indicate that hospitals in
cities are more expensive than otherwise
similar vural hospitals. This effect increases
with city size. The bedsize coefficient is
significant and positive. Larger hospitals are
more expensive on a per case basis.

Teaching activity (RES/B), bears a
significant positive relationship to cost per
case, even when case mix differences are
controlled for. Given the definition of this
variable, its coefficient in the equation has a
different interpretation than that of
continuous variables such as case mix. A
simplified interpretation is that the
coefficient value of .70 implies that the
hospital's estimated cost per case would be
increased by approximately 7.0% for every
additional .1 in its resident to bed ratio.
Thus a teaching hospital with a ratio of FTE
residents to beds of .2 would be expected to
have costs per case about 14.0% higher than an
otherwise identical hospital with no residents.
2. Potential Distortions in Measured
Relationships .

e coefficient of MCM is greater than
anticipated i.e., the effect of case mix is
more than proportional. There are two reasons
for the discrepancy; at least one significant
ommitted variable, and errors of measurement
in the included variables. ATl coefficient
estimates are affected in various degrees by
these problems. Given its importance in this
evaluation, these problems are described in
terms of their effects on the coefficient
estimated for MCM.

a. Omitted Variables

An omitted variable is an important but
unmeasured factor in a relationship, If this
unmeasured factor is positively correlated with
both the dependent and the independent
variables in a regression, the coefficient .
estimates of the included independent variables
will be biased upward.

An example of a variable omitted in this
analysis is the hospital’s overall case mix.

. This variable is positively correlated with MCC

and MCM. " Therefore the coefficient estimated
for MCM includes.the co-variant effect of this
omitted variable. As a result, (at least) the
MCM coefficient estimate is biased upward.
This is true for any included variable (wages,
teaching, bedsize, SMSA size) that is also
positively correlated with overall case mix. ..

A similar case results from the fact that
we were not able to remove the costs of
salaried physicians from Medicare total
operating costs per case (the dependent
variable). It is reasonable to suppose that
these costs are positively correlated with both ~
case mix and teaching status. If so, this
problem will also bias our estimate of the
effects of both variables upward,
b. Errors in the Case Mix Index

The second reason the coefficient value is
greater than one is the effect of errors in the
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case mix index. We have shown earlier that the
net effect of errors in classification is to
reduce the variance of MCM.

In order to study the effect of this

problem we re-estimated the cost function using
the erroneous case mix index values from the
error simulation. Table 2 shows the effect on
the estimated MCM coefficients of introducing
various percentages of additional error in the

case mix index. As the additional error rate

moves from 5% to 30%, the coefficient of MCM

increases. Thus error in the variable causes
the coefficient estimate to be biased upward.

TABLE 2= Effect of Additional Error on

Coefticient Estimates

% Additional Estimated
Error Coefficient
0 .

5% 1.28

10% 1.36

15% 1.44

20% 1.50

25% 1.54

30% 1.60

* These coefficients were estimated on a data
set that contained only 1.4 million records for
3,996 hospitals.
The explanation of this result is readily
apparent in Chart 1, below.
Chart 1
Coefficient Change Due to Compression
Effect of Error

MCC

MCM

NS

—p= 1.0 -t

A regression Tine always goes through the
mean value of both the dependent and
independent variables. Medicare cost per case
values do not change as error is added to MCM.
MCM values, however compress toward one, their
mean value.

For example, point "A" in Chart 1,
representing a hospital with high MCC and high
MCM, will shift to the left (toward MCM = 1) as
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error is added to MCM. Point B illustrates the
same effect for a Tow MCC, Tow MCM hospital. A
regression line drawn through these points will
appear to have rotated in a counter-clockwise
direction as a result of increased error. The
rotation is due to the reduction in variance
{compression) of MCM. Since the slope of this
Tine is the coefficient of MCM, a steeper 1line
means a higher coefficient value. The 459

Tine is a reference line, indicating an exact
proportional relationship, and a coefficient of
one. As error increases, the slope of the Tine
increases and the MCM coefficient value
increases.

Unfortunately we are not ‘able to subdivide
the total bias in the coefficient estimate into
its component parts (the effect of errors in
the variable versus the effect of omitted
variables). In all cases, however, the
direction is clear: the coefficient of MCM is
biased upward.

IV. Summary and Conclusions

Our tests of the Medicare case mix index
have shown that it gives a good approximation
of the variation in Medicare case mix across
all hospitals. It is, however, not perfect.

It is affected by the presence of various kinds
of error in a specific way: the index is
compressed. This means that for low MCM values
we tend to overstate actual Medicare case mix,
and for high MCM values we tend to
underestimate the actual complexity of the
hospital's Medicare patient mix. In addition,
hospitals that reported inaccurate and
(especially) incomplete data may have index
values that are badly understated.

It is important to keep in mind, however,
that most of these data have originated in what
has been, up until now, a passive reporting
system. These data have not been used for any
purpose that could have had any consequences in
terms of reimbursement or program partici-
pation.

If case mix based reimbursement is
implemented, however, it is reasonable to
suppose that the quality of the data will be
drastically improved.. Therefore, many of the
problems that we have identified will disappear
within a short time after implementation. It
also follows that the degree of sensitivity of
the index, measured in this analysis,
overstates the magnitude of the problem that
may be expected to prevail after implementation.

Nevertheless, the limitations of the index
should be recognized, by appropriate allowances
for the effects of error, in any proposal
reform of the reimbursement method.
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SOME USES OF CLAIMS DATA FOR THE ANALYSIS OF SURGICAL PRACTICES*

John E. Wennberg, Ross Jaffe, and Loredo Sola, Dartmouth Medical School

I. INTRODUCTION

Data collected in the routine administration
of health insurance programs offer some unique
advantages for the epidemiologic analysis of
medical practices. This report shows how claims
based data can be used to describe surgical
services performed among small geographic
markets. The example, based on claims based data
obtained from the Medicare Part B program in the
state of Maine, is limited to the market for
ophthalmology, a surgical specialty frequently
used by the elderly poputation. We show how the
data can be used to (1) obtain an empirical
description of geo-markets for specialty services;
(2) estimate the per capita inputs of physicians
to these markets; (3) measure the per capita rate
of use of ophthalmologic services by Medicare
enrollees 1iving in these markets; (4) measure
the per capita rate of reimbursements and
aggregate charges for these services among
enrollees 1iving in the markets; and (5) char-
acterize aspects of the outcome of these
services. The illustrations are relevant for
use in a number of regulatory, planning and
policy contexts, some of which are discussed
briefly at the conclusion of this paper.

II. BACKGROUND AND GENERAL METHODOLOGY

Details concerning the methods for small
area analysis have been presented elsewhere.
Specific aspects of the methods used to develop
the social indicators described here are pré-
sented in-subsequent sections. This section
provides background and a brief overview of the
Medicare Part B claims data base.

The data files established to administer
the Medicare Part B program are an important
and underused source of information about the
medical care system. Their richness derives
from the level of detail necessary to adminis-
ter the policies of the program. Payment to
physicians is on a fee-for-service basis, and
a complete record of services must be kept.
Enrolled persons are entitled to be reimbursed
for a portion of the costs they incur in
purchasing care, but only after they have met
an initial out-of-pocket deductible. The
amount reimbursed for a specific service is
not fixed on a national basis, but rather is
determined by local market circumstances: the
amount "allowed" for a specific service is
determined by statistical profiles of the
charging behavior for the specific service by

*From the Medical Care Epidemiology Unit,
Department of Community and Family Medicine, .
Dartmouth Medical School, Hanover, NH 03755.
Supported in part by Codman Research Group,
contract 291-76-0003 and a grant from the Health
Care Financing Administration, 18-P-97192. This
study is part of an ongoing research project to
evaluate Blue Shield, Medicaid and Medicare claims
data for use in planning and management of health
care systems. Medicaid and Blue Shield data
possess many of the attributes of the Medicare
data and can often be used for similar purposes.

similarly trained physicians 1iving in the
same locality.

To make the necessary administrative
decisions on who gets what, the records of
‘Medicare transactions include information on:

-who is enrolled in the program (and who

terminates enrollment through withdrawal or

death), including mailing address with

zip code

*who receives services (including a record

of all services received)

who provides services {and a record of all
" services provided)

The above information is contained in three
data files which are used in the daily trans-
actions of the program. These are the patient
history or claims files; the enrollee file; and
the provider file. We have organized these files
into a unit record covering each transaction.
Table 1 1ists' the data items we have found
useful for small area analysis. The data items
correspond closely to those called for in the
uniform hospital or ambulatory data sets, with
the exception that diagnosis is not necessarily
available. The coding convention used for
surgical and diagnostic procedures is consid-
erably more detailed: it is designed primarily
for billing purposes and therefore distinguishes
rather precisely among procedures so that the
relative cost of a particular procedure may be
determined. (For example, there are several code
designations for lens extraction, each indicating
a different operative technique. There are
extensive codes for diagnostic procedures. For
example, the data show whether one or two chest
x-ray films were taken.) There are also other
significant items: each patient is distinguished-
by his Social Security number; the provider of
service is also identified; the charge for the
service and the amount actually reimbursed (the
“allowed dollars") are listed; and the place and
type of service are noted.

TABLE 1
DATA AVAILABLE FOR ANALYSIS
MEDICARE PART B

Physician Board Cert. Reported Dollars
Specialty Code Allowed Dollars
Physician Number Incurred Data

State Code (Patient age, sex, race)
Procedure Code Date of Death

Place of Service Patient Identifier

Type of Service Zip code of Physician
Service Count Zip code of Patient

Claims data can be a useful surrogate for
most of the "general purpose" data components
proposed under the Cooperative Health Statistics”
System (CHSS). These include each of the
utilization components, acute care, long term
care and ambulatory care; and also the physician
manpower component. The Medicare data possess
some advantages not available under the CHSS.

First, the data support detajled patient
origin studies which can be used to define
certain types of medical market areas (such as
the ophthalmology geo-markets illustrated here).
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. Second, the patient origin data can be
physician specific and can therefore be used to
estimate physician Tabor inputs (per capita) to
local markets (such.as the per capita estimate
of ophthalmologists presented here).

Third, the Medicare transaction records
contain much more detail on the services provided
than do the abstracts proposed under CHSS.
Therefore, some aspects of the small-area
epidemiology of medical care practices can be
studied in greater detail.

Fourth, the presence of charge data and of
"allowed dollars" (the amount actually reimbursed
by Medicare) makes possible a range of economic
and social policy analyses that cannot be done
with the CHSS components (such as the reimburse-
ment per capita analysis presented here).

Fifth, since a count of the enrolled
population is kept current, the enrollment file
provides a moving census at the small-area level,
and uncertainty about the "true" population base
is substantially less than for many analyses
that depend on census estimates.

Sixth, the records are of individuals and,
.unlike the CHSS utilization data, are not
restricted to episodes of care; this makes it

. possible to obtain the accumulated experience of

_an individual across a given time interval.
Further, because individuals are removed from
‘enrollment at the time of death (regardless of

. place of death), follow-up studies concerning
the association between medical care use and
mortality are possible. An example of this use
gs presented in this paper.

“AI1. . USE OF MEDICARE CLAIMS DATA TO IDENTIFY
~ GEO-MARKETS FOR MEDICAL CARE: OPHTHALMOLOGY
MARKETS IN MAINE

Patient origin studies of physician services
in Maine have resulted in the aggregation of the
primary geographic unit (the zip code) into three
nested market tiers. The least aggregated tier
is the primary physician area, based on patient
origins for ambulatory visits to primary care
physicians, which are defined as general prac-
titioners, osteopathic physicians (without
mention of specialty) and general internists.

The second level is the community hospital market,
based on patient origin studies of acute
hospital admissions. The third is thé market
for specialty services not always provided in
the community hospital setting. This level of
aggregation is specialty specific and based on
patient origin studies of ambulatory visits to
physicians who perform the services of the
specialty. We have elected to keep the bound-
aries of the three levels of aggregation nested
so that the geographic unit used in a particular
patient origin study is the next less aggregated
market. The analysis has resulted in 81 primary
‘physician and 42 community hospital areas. In
all patient origin studies, aggregation is based
on assignment of the demographic unit to the
market containing the place of service where the
plurality of residents of the unit receive their
services. (To maintain geographic continuity of
the primary physician area, a few exceptions were.
made in the assignment of sparsely populated
rural zip code units.)

In the example presented here, all
ambulatory visits to physicians who either
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performed major surgery on the eye (e.g., lens
extractions) or claimed ophthalmology as their
specialty were used for the patient origin

study. The study resulted in the aggregation

of hospital areas into 15 ophthalmology market
areas which are shown in Figure 1. Table 2 gives
some principal characterjstics of these areas.

FIGURE 1

OPHTHALMOLOGY SERVICE AREAS IN MAINE
1977
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TABLE 2
CHARACTERISTICS OF OPHTHALMOLOGY SERVICE AREAS, MAINE, 1977

Area  # HA's® Resident Visits® Physician Visits*®
Number in_Area_ Population Number % in Area Number % in Area

1 2 192,050 3,253 92 3,724 80
2 9 180,206 2,006 78 1,914 82
3 3 136,575 3,782 89 3,972 85
4 1 65,622 1,958 49 1,059 90
5 6 106,348 4,280 82 5,548 63
6 2 63,021 2,231 75 1,937 a6
7 1 35,538 1,167 61 1,098 65
8 1 31,576 985 76 1,031 73
9 1 23,977 725 51 543 69
10 1 23,338 580 76 738 60
11 3 30,696 1,068 52 874 63
12 5 51,843 1,211 85 1,162 a8
13 5 75,348 861 61 553 95
14 1 13,740 478 72 560 62
15 1 6,111 438 55 385 63

°Humber of Hospital Areas collapsed into Ophthalmology Areas
*Yisits of local rasidents to all physicians; percent is for visits
to within-area physicians

*Visfts to physicians practicing within area; parcent is for visits
of within-area residants

IV. USE OF MEDICARE CLAIMS DATA TO ESTIMATE
RESOURCES ALLOCATED TO DEFINED POPULATIONS:
LABOR INPUTS OF OPHTHALMOLOGISTS

The Medicare Part B claims data can be used
to estimate the numbers of physicians who, on a
per capita basis, served the populations of any
geographically defined service areas. The method
produces an estimate of the number of physicians



who provided services to the enrolled Medicare
population. Under the assumption that patient
origins for the under-65 and the over-65 popula-
tions are similar, the results can be generalized
to estimate the full-time equivalent number of
physicians who provide service to the entire
population. (This assumption is currently being
tested by comparing patient origins for physician
claims data under the Medicaid and Blue Shield
programs to the Medicare results.)

To estimate physician manpower input to a
given area the place of residence of all the
patients seen by a particular physician was
investigated. A decimal fraction of each
physician is assigned to an area: it is the
percent of all his or her patients who reside in
the area. For example, if physician A sees 100
patients and 20 of them are from area X, then
area X gets .2 of a full-time equivalent. The
activities of other physicians are similarly
investigated and the number of equivalents
assigned to service area X are added to obtain
an area total. This estimate, strictly speaking,
is an estimate of the Tabor input by physicians
who provide services to the population of the
area. The technique is analogous to the methods
used in small area analysis for allocation of
‘hospital expenditures and beds, except that
physicians are allocated and ambulatory visits
rather than hospital admissions are used for
allocation.

_The accuracy of the estimate depends on
several factors. First, as mentioned above, it
depends on the assumption that patient origins
for the under-~ and over-65 groups are similar;
'second, it depends on knowing when a physician
who is allocated.is a single full-time physician.
There are several problems related to this issue.
One is that the Medicare physician code sometimes
represents more than one physician, since
partners often bill under a single number for
services rend